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ABSTRACT

Various techniques have been introduced among educators to relate concepts to application, from
inductive learning, discovery learning, and student-centred learning (SCL). Mathematics has
always been taught the traditional way — teacher is the main person to teach through lectures and
activities, with students mostly in the passive receiver mode (O’Neill & Mc Mahon, 2005).
Students in Malaysia are very exam-oriented and adamant to the end grade, the score they must
achieve to secure a good Grade Point Average through memorising and regurgitating facts.
Those who dislike mathematics have to undergo remedial sessions and repeat the course, yet still
only manage a low passing grade. This study explored the effects of the student-centred learning
(SCL) approach in Mathematics on learning skills among pre-university students and teachers;
and their perceptions of the SCL technique in the course. Through a quantitative approach and
interviews with the selected samples, the data was analysed and discussed against the
Constructivist theory as the theoretical framework. Results revealed that the learning skills were
demonstrated in SCL through students’ heightened interaction and cooperation, in and outside of
the classroom, better planning of the lesson and their learning, with some elements of analytic
skills being portrayed. These students are less passive receivers of knowledge; more responsive,
and able to relate to their experiences. The study also highlighted the gap which existed between
what students expected in their learning and what teachers have taught; in terms of curriculum
design as well as assessment.

Keywords: Student-Centred Learning in Mathematics; Learning Skills in Student-Centred Learning

INTRODUCTION

big shift from the traditional teacher centred learning; the latter occurs where the teacher is the centre of

attention in disseminating information directly to the students. Student centred learning, however, is a
learning approach where students are the focus of the learning process; preparing the lesson prior to the intended
lecture, participating actively in class and working to achieve a common academic goal. Students in this mode of
learning are seen to be more extrinsically motivated and learn important skills such as critical thinking and problem
solving (Zakaria & lksan, 2007; Johnson, Kimball, Melendez, Myers, Rhea, & Travis, 2009; Froyd & Simpson,
2010). Based on the premise that all humans construct their own perspective of the world is the Constructivism
theory. A person adjusts his mental model to incorporate new experiences and make sense of this new information,
and his schema is constantly readjusting. Learners are not passive recipients of information but are active agents
engaging in constructing their own knowledge. In the classroom, a student is encouraged to think beyond what is
presented, and explore further the concepts and working collaboratively with the teacher. Constructivism focuses on
preparing the learner to problem solving situations, negotiate and generate solutions through sharing and exchange
of ideas. Constructivism presents the idea that the learner is much more actively involved in a joint collaboration
with the teacher of creating new meanings (Atherthon, 2010)

g tudent Centred Learning (SCL) or Student Centred Team-Based Learning (SCTL) has been considered a

The concept of students as the centre of learning or Student Centred Learning started off in 1905 by
Hayward and later developed by Carl Rogers, with his theory of client-centred counselling. This later influenced the
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approach into a general theory of education (O’Sullivan, 2003). Rogers’s theory of a change of power from the
teacher as the expert, to the students as learners, had led to less threatening situations in the classroom, on the basis
that one cannot teach a person directly, only facilitate.

The shift from teaching to a greater emphasis on learning encouraged more widespread growth of Student
Centred Learning as an alternative approach. Student-centred is also known as cooperative learning, learner-centred,
peer-led team learning, and many more. Learners, according to the Constructivist theory, are not passive recipients
of information but are active agents engaging in constructing their own knowledge. Students learn as they encounter
the knowledge, i.e, they construct meaning and the system of meaning. It is recognized that students learn in
different ways and have different learning styles, giving a high level of choice to learn. SCL involves a high degree
of discovering knowledge on their own which improves learning and knowledge retention, with less dependency on
the teacher as the owner of knowledge. Learning involves the construction of new understanding by combining prior
learning with new information (Brooks & Brooks, 1999). As students construct their own meaning by talking,
listening, writing, reading and reflecting on content, ideas and problems, they simultaneously become social, using
language.

Student Centred Learning stemmed from the Constructivist learning theory in which students construct
knowledge for themselves, and learning is established when meaning is found. Learning, according to this theory,
involves language that is used which influences learning. People talk to themselves as they learn, and language and
learning are inextricably intertwined. Learning is also contextual, people do not learn through isolated facts and
theories of abstract pieces of information, separated from the rest of their lives. People learn in relationship to what
else they know, what they believe, their prejudices and fears. Unlike the Cognitivist theory, learning is an active
process that requires students to utilize their sensory inputs and constructs meaning from it. It is also a social
activity, encouraging learning through interactions with peers, teachers, or other people. Also, learning occurs over
time. Students need to revise and revisit the ideas they have constructed, and play with the idea repeatedly over new
experiences.

SCL as an instructional approach allows students to use content, construct activities, materials and set the
pace for learning. Students are the main recipients of the learning process, and teachers cannot offload information
into the students’ brains and expect them to process and apply it. Brooks and Brooks (1999) highlight methods of
learning that are most effective and amount of information that is best retained are through discussion group (50%),
practice by doing (75%) and teaching others or immediate use of learning (90%). Lectures are only 5% effective, as
it is not part of the active learning process. If students value their team members and have become interdependent on
each other, they are likely to encourage and support each other to succeed. Teaching others involves greater
preparation, commitment and desire to prove their ability, to share the knowledge and gain new insights from other
members’ contributions (Slavin, 1995). Froyd & Simpson (2010) emphasise that SCL puts forth students’ prior
knowledge as it influences future learning. When students are formed into small groups for learning activities and
preparation of SCL presentation, it allows students to interact more actively, share ideas and show some
commitment towards the team members. It also sets the teachers to think of the learning processes that the students
go through in order to learn effectively. It is no longer on what and how to teach or why it is taught in the first place
(Di Napoli, 2004). The development of the cognitive areas in learning through interactions with other group
members enhances the mental processing of information, far stronger than just being motivated to learn.

Objectives of the Study

. To determine the factors that improve students’ learning skills in Mathematics through Student Centred
Learning (SCL)

. To investigate the perception of students on Student Centred Learning (SCL) in Mathematics

. To determine the effectiveness of Student Centred Learning (SCL) in Mathematics in helping students in

their overall performance of the course
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RESULTS AND DISCUSSION

Data from students’ responses in questionnaire, as well as teacher’s responses were collated and tabulated.
Students’ responses from the interview were transcribed and analysed based on content analysis. Out of 140
questionnaires distributed (this number excludes repeaters and any other students who had been exposed to SCL
prior to entering the place of study), only 128 were returned (91.42%).

The purpose of this study is to determine the effects of Student Centred Learning approach in Mathematics
on learning skills. Analysis for quantitative data was conducted using SPSS version 17.0 to analyse in terms of
mean, median and standard deviation. Data was analysed to determine factors that help to improve learning skills in
Mathematics as well as to ascertain the perception of students in the application of SCL. Results of the analysis are
presented in tables and excerpts of the interview are explained in order to answer the research questions. An
interview was conducted with five students, of homogeneous group, to determine how they feel about the use of
SCL in Mathematics at the pre-university level. These students have not had any prior experience to this learning
from other institution; they all scored between B to B+ in the previous semester’s Mathematic final exam, and of the
age range of between 18 to 19 years old at the time of interview. All participants have had experience in presenting
in an SCL session in the past semester as well as in Mathematics 1. Questions for the interview are of the same
sequence and category as the quantitative analysis.

Analysis of students’ responses

Findings are divided and discussed based on the first research question: Does SCL help to improve
students’ learning skills in Mathematics?

Table 1 Analysis of questionnaire: students’ responses

N Missing Mean Median Std. Deviation
Section A: Learning about the world (“I’ve learned how Math
is part of my in and out-of-school life”) 128 0 2.69 3.00 929
Section B: Lgarmng t(,)’ speak out (“It’s OK for other students 127 1 3.96 4.00 840
to ask for clarification”)
Section C: Legmmg to learn ( ’}’Each group member helps plan 128 0 361 400 1.052
what the class is going to learn”)
Section D: Learning to communicate (“Students talk with
other students about how to solve problems (not limited to | 127 1 3.57 4.00 1.050
just among group members)”’)

Section A: Learning about the world: It showed that SCL in Mathematics has helped the students to learn how Math
is part of their life in and out of the classroom. However, the highest mode is 3, indicating that students only
sometimes find Mathematics applicable to the life inside and outside of the learning environment. In the interview,
two students felt that Mathematics that is being taught is related to the undergraduate course which they will embark
later, i.e., MBBS and Pharmacy.

“Math is related to pharmacy because some of the calculations are related to chemistry and physics”

Two other students, however, felt that the course is related to certain elements in medicine, though more
could be done to improve the curriculum, and should be more related to the undergraduate studies, to which the
current curriculum is not adept to.

>

“I feel Math can be more interesting if they teach us how to calculate and relate to medicine...’
“I think I prefer if the topic is more related to medicine because we’re doing MBBS after this. ...if we know this

formula can be used in the other medical course then | think we can concentrate in class and then the SCTL can
help us a lot ...”
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“Sometimes I feel the activities can be very useful outside the class but so far it’s not strong enough. ...I prefer more
medical related.”

Section B: Learning to speak out: In the students’ response, it was found students are comfortable asking the group
presenting during an SCL session, without feeling inhibited. All participants in the interview felt they were able to
question the group which is presenting on matters they felt was confusing. Students take the opportunity to ask their
friends at the instant if they find the material too difficult to understand.

>

“If you don't understand, then we can ask them in class.’
“We are allowed to ask even when they are presenting.”

Section C: Learning to learn: This section indicates that each member contributes to the planning and preparation,
prior to an SCL presentation. Students in general are given notice on the topic and date of presentation a minimum
of two weeks, or in some courses, at the beginning of the semester. Preparation is given ample time, therefore group
members have to be ready with the presentation and materials. It is impossible for students to estimate how much
learning is taking place during the SCL presentation; however, interjection from the lecturer mid way indicates that
the content being presented is wrong. Students are allowed to continue with the SCL session or asked to repeat.
Participants in the interview all agree that they divide the topic in such that everybody prepares a certain section, and
combine them all prior to the actual day. Planning and discussion are essential; they practice their presentations with
their group members before presenting it. They also ensure that everyone helps each other in the preparation or
receive help from other friends.

“We divide the sections so everyone must do something. Sometimes other students come to teach the group after the
presentation because they feel the group don't prepare carefully.”

“We take one section each ...we combine all the slides, then practice... Sometimes we ask the group to explain
again during the presentation.”

Section D: Learning to communicate: The mean results from the students indicate that they feel uninhibited in
talking to others (non group members) to find solutions relating to an SCL presentation. An element of SCL
involves interaction between group members and other students in class. This is evident from the responses received
from the participants; students are required to give comments of the presentation, they are able to talk about it after
the session is over and one student commented on the importance of discussing about the SCL activity immediately
after the session for further discussion of the topic.

“We tell her [lecturer] our opinion of the presentation.”

2

“I think it’s important to talk about the SCTL when it is just finished so that we get the immediate comments.
“if the topic is difficult, we ask the group to teach us again after class or before the exam.”
“...when the topic is confusing then it’s easier to call your friend and ask.”
Analysis of teachers’ responses
Three teachers, teaching Mathematics for the Foundation in Science programme were also given a set of

questionnaire, to compare the findings from the students’ version data and the academics. They were also
interviewed at a separate time and place for the qualitative data collection.
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Table 2 Analysis of questionnaire: teachers’ responses

N Missing Mean Median Std. Deviation

Section A: Learning about the world (“I've learned how

Math is part of my in and out-of-school life”) 3 0 3.33 3.00 ST7
Section B: Learning to speak out (“It’s OK for other

students to ask for clarification”) 3 0 4.00 4.00 1.000
Section C: Learning to learn (“T allow the group which is

presenting to help decide which activities work best”) 3 0 4.33 4.00 ST77
Section D: Learning to communicate (“The group

presenting is asked by other students to explain or repeat 3 0 4.33 5.00 1.15

the explanation during the presentation”)

Section A: The teachers responded similarly to those from the students; with a slightly higher mean (3.33) as they
felt that they have taught sufficient knowledge to relate Math to the students’ life in and out of campus.

Section B: The teachers’ responses were similar to students’ response, in which they too found other students feel
comfortable asking for clarification to the group presenting during an SCL session.

Section C: The teachers’ responses differed from the students’ response, in which they allow the group presenting to
help decide which activities work best. There is a possibility that teachers do not see the planning of an SCL session
when students discuss outside the classroom; or that students do not realise that the group presenting is given
opportunity to decide what works best.

Section D: The teachers’ responses differed from the students; there is a possibility that teachers observed this
occurring very frequently during an SCL session, that they see students having more freedom to ask their colleagues
as the presentation was taking place.

It is found that there are similar responses received from both the students as well as the teachers’ — that
both groups of participants perceive that learning through SCL exposes them to the application of concept in and out
of the classroom setting, with some elements that are related outside of the students’ school life. The responses did
not show that the teachers taught beyond the campus, i.e., what is expected of them as students embark into their
career as doctors or pharmacists, neither could the teachers relate much to what will be taught in medicine or
pharmacy programmes, as early indication that require students to apply the mathematical concepts. Nevertheless
students felt safe to ask during the learning in class, as validated by the teachers’ responses. Learning skills in this
study showed that both students and teachers agreed that communication was vital in finding the best solution, and
students were not confined to within their group members in their discussion.

Another section of the questionnaire answered the second research question: How effective is SCL in
Mathematics in helping in overall performance of the course?

Table 3 Analysis of overall performance: students’ responses

N Missing Mean Median Std. Deviation

Overall performance of the course (“Topics covered
during SCTL stay longer in memory and can be applied 127 1 2.92 3.00 .989
in subsequent lessons™)

Participants of the students’ interview found that they felt more confident and could score better in the
quizzes that follow due to the extensive preparation for the SCL. Only one student said that it was not possible to
score in the exam as the questions would have been from various topics including those that the group presented and
did not present. The responses were consistent with the quantitative data presented in Table 3, that memory is
stronger through SCL, and that they could relate to other topics that follow.

s

“If I present the topic then I know I can score the quiz.’

“I feel confident if I present and then I can score the quiz but not the exam yet.”
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“I feel the topic we teach will be easier to understand the other topics after that. ...but the SCTL help [me] to
remember better because you have to do the teaching or you have to check your friends’ presentation. So that means
you also have to prepare a bit."

Table 4 Analysis of overall performance: teachers’ responses

Std.

N Missing Mean Median Deviation

Overall performance of the course (“Topics covered during
SCTL stay longer in memory and can be applied in 3 0 3.00 3.00 .000
subsequent lessons™)

Though there are no academic grades to compare for the findings, based on the responses received from the
questionnaire, the teachers’ responses were similar to the students’, that they saw students able to remember the
topic better when they presented the content, and that students were able to apply the concepts onto other lessons as
they progressed.

“I think the effect of SCTL is the students can follow the next chapters very easily when they have done SCTL. It’s
very obvious...because when you ask them, they could answer very quickly. ... they also feel a bit more confident
when they have SCTL. ‘I teach this so I must know this well...” that sort of thing.”

In short, the responses given by both students and teachers generally showed that students were confident
and able to remember better each topic if presented through SCL. Preparation, as well as sharing of opinion
promotes higher students’ awareness in the future topics that would be taught. It also helps teachers in the transition
from one topic to another, guiding the students from a known topic to the unknown or new one.

CONCLUSION

Students showed agreement that SCL in Mathematics help them to realise how Math is part of their lives, in
and outside of school. This augurs well with teachers who also support that Mathematics is taught to enable students
apply and relate the concepts to their surroundings. Brooks and Brooks (1999) stress that many educators believe
that the best way to learn is by having students construct their own knowledge instead of having someone construct
it for them. Students learn best when they are able to relate what they learn in the classroom to the immediate
environment and create meaning from different experiences. By talking and discussing with others, the content is no
longer an item to be memorised, too abstract and isolated; the skill now is to integrate and encourage higher order
thinking, interpreting and also blending in what they already know. Most students mentioned that the preparation
and presentation were both challenging and relevant, leading to higher participation among the class members in the
question and answer sessions, apart from helping them to understand the topics better. Teachers in this study too
found that they tried to embed the SCL sessions to the outside world; particularly as these students would later be
joining the medical and pharmacy programmes.

The relationship to the world, though as the teachers readily admit, is limited; very few relates to illness of
patients, prescribing without overdosing to patients, calculating the efficacy and potency of the drug in the body and
calculating the rate at which blood flows through a small blood vessel, and many more. A special consultation with
the medical and pharmacy faculties are needed in order to make this teaching and learning more effective and to
meet the demands of the studies, at the same time, preparing students on what to expect in the undergraduate level.
Teachers see students’ active interaction when planning an SCL session with their peers as very positive, indicating
team work and cooperation. Kember and McNaught, as cited in Kember (2009) stressed that meaningful learning is
bound to take place when students are actively engaged with a variety of learning tasks, especially in discussions on
any important learning activity.

Another skill that is derived from this study is that students feel comfortable to get clarification from their
peers on content that is confusing. This means that the classroom ambience during SCL is no longer threatening, that
students are able contribute or contest their friends. Being able to speak out shows that students are not mere
recipients of knowledge who are merely expected to process and apply. A constructivist-based classroom will fully
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endorse critical thinking through questions and mostly between students (Brooks and Brooks, 1999). Learning,
according to the Constructivist theory, is very personal yet social, as students firstly try to make meanings out of
what is brought in front of them, then through social interaction with peers and teachers, put the new information
into a proper order or structure (Hein, 1991). Hence, in teaching, a teacher must think about the learner in thinking
about the learning, not just the lesson to be taught.

In SCL, the approach is attempting to take into account the individual’s pace and everyone is not forced to
progress at the same rate. “Learning is recognized as an active dynamic process in which connections between
different facts, ideas and processes) are constantly changing and their structure is continually reformatted. Such
connections are fostered through dialogue between teacher and students, students with their peers.” (Di Napoli,
2004, p.3). Learning skills in SCL develop students in their learning process through talking, listening, reading,
writing and reflecting all the content, ideas, issues that are presented to them, as well as building on the existing
perceptions that they may already have to their learning. Most importantly, SCL encourages how effective learning
should be promoted, not the teacher’s performance in class (Di Napoli, 2004). When students discuss with the team
members on items to present, there will be the tendency to summarise what they have read, and present it orally to
the others. This then is reciprocated by other members either in two’s or more, and the act enables them to share the
amount of understanding that they have in them. By sharing, they are able to check on other people’s understanding
and perceptions, and consolidate or strengthen what is already known to what they have just listened to (Cornish,
2007; Quitadamo, Brahler & Crouch, 2009). Creative thinking occurs when they have to accommodate other
people’s thoughts and accept others’ way of thinking. Students are also able to test themselves through activities that
challenge them for example questions that test their hypotheses, identifying similarities and differences, making
analysis, giving evaluations and making judgments; all of which are the higher levels of the Bloom’s Taxonomy of
the Cognitive Domain. Froyd and Simpson (2010) emphasised that in student centred environment, knowledge of
learners influence future learning; and this can be in Mathematics or other courses where calculation and application
of concepts are needed. In addition, strong, committed team work and positive interaction among members and other
colleagues are all catalysts to students’ retain of information. Learning in a constructivist environment does not
speak of academic performance; the most important action of constructing meaning happens in the mind. Physical
actions, hands-on experiences are also necessary for learning, especially for children; nevertheless activities which
engage the mind as well as the hands are most beneficial. Examinations and grades are not considered the essential
in a constructivist learning. The system in Malaysia is still very much focused on scores and getting A’s, though the
education system is changing, the attitudes and teachers’ approaches are still tied down to teacher centred learning
though the name SCL is used. SCL promotes and enables students to succeed through various learning styles, visual,
auditory, and kinesthetic. Visual and auditory students gain from the presentations in the SCL sessions, they are able
to visualize and get a clearer picture of the concept being explained, and as they discuss the problems in groups.
Equally, students with kinesthetic learning style can excel through hands on activities that are conducted by the
presenting groups through games or short quizzes. SCL is group-based, and when students work in their respective
groups, they construct the answers or solutions together, rather than individually. The threat of being criticised on a
personal basis or being ridiculed in front of others is removed, and allows the team to be responsible for the answer.

Student Centred Learning is not merely about classroom interaction. The curriculum, assessment and
syllabus design are affected as well. This study has revealed that such activity can be implemented in Mathematics,
a course which many assume can only be successful through lecture-based approach (refer Table 5 for comparison
of SCL in Math to the Constructivist theory). The students’ entry knowledge was taken into consideration prior to
designing the curricula, as well as methods of assessment during the SCL presentation. Student cooperation outside
the classroom as they prepare the presentation has been observed to have improved, students showed greater
interaction, not only with their respective team members, but other groups as well. The interview with some of the
students also showed that they are able to plan well, apart from giving serious effort to practice and evaluate each
other’s ‘performance’ in class. Teachers too find that students are active during an SCL presentation; they are not
inhibited to ask their friends to explain or repeat a presentation. These students are not passive receivers of
knowledge, they are responsive, and able relate to their experiences as they receive new knowledge. Meaningful
learning occurs when students are seen to be actively engaged with a variety of learning tasks such as discussions,
preparation for presentation, and deliberation of other groups’ ideas. Cooper, MacGregor, Smith & Robinson, as
cited by Froyd & Simpson (2010) show that Student Centred Learning has led to increased learning among students,
better understanding of concepts, able to handle more complex situations and critical thinking, higher attendance to
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class, more independent and better confidence. It is no doubt that with such accolades to the strategy, it should be
promoted extensively to all faculties in all educational institutions.

Table 5: Comparison between SCL in Math to the Constructivist theory

Learning skills SCL in Mathematics Constructivist theory
Learning about | Exposes students to the application of concepts in and out of | Construct knowledge out of students’
the world classroom (but not strong enough to relate to the experiences
undergraduate studies)
Learning to Students have freedom to ask/ get answers from other Interdependence among students and team
speak out/ members members
Learning to Each group member helps plan what the class is going to Involvement and participation are necessary
learn learn for learning
Learning to Students talk with other students about how to solve Better interpersonal skills
communicate problems Students experience confluence in cognitive
Communication is vital in the learning/ during SCL and affective domains
Overall Higher confidence to follow subsequent lessons Meaningful learning occurs through a
performance of | Helps in transition to new topics smooth transition from existing experience
the course to new ones
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