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Abstract. Graphic calculators were introduced into the Malaysian New Curriculum for Secondary Schools to enhance
the quality of teaching and learning of mathematics in the classrooms. This is also in line with its new revised
curriculum. A number of schools were selected to receive graphic calculators (TI-83 Plus) to be incorporated into the
teaching of mathematics and science subjects. A project on exploration of graphing calculators has been carried out at a
rural school. The students involved were in Form 4 (16 years old) at the secondary school. They come from low income
families and have limited access to the new technology. Because of that, their interests in mathematics are questionable
and they thought mathematics is a very difficuit subject in school. Two topics (Statistics and Straight Line) from the
Syllabus of their mathematics curriculum were chosen. In addition to the traditional way of teaching, the students were
also exposed to the graphic calculators to help them understand mathematical concepts. Their perception after learning
the topics were noted before and after using the graphic calculators to see whether their interest has changed due to-the
usage of graphic calculators. Their preferences towards the topics in the syllabus were also noted to see whether
graphic calculators could change their preferences on certain topics. At the end of their learning process, a test was
given to this group of students and their scores were compared to the control group (not exposed to graphing
calculators). Statistical analyses show that their interest in the Statistic topic have been altered by the usage of graphic
calculators. There is also a tendency for certain topics to be preferred over others due to graphic calculators. The z-test
shows that there is a significant difference in scores achieved by the two groups of students. The project students were
very satisfied with what they have achieved and they feel that the use of graphic calculator has given them a significant
change in the way they think about mathematics as a whole. At the end of the paper, the problems and constraints that
the teachers may face during teaching and how to overcome them were discussed.

1. Introduction

The use of graphic calculators was introduced and implemented at the higher learning
institutes and secondary schools in Malaysia starting 2003. However, the integration of this
technology in the teaching and learning process at the school level is still new, compared to the
West which already started back many years ago. In Malaysia, although the Ministry of education
started supplying graphic calculators to several selected schools to be incorporated into the teaching
and learning of secondary mathematics and sciences, the implementation is still at the minimum
level. Not many schools really explore the calculators capabilities or study how the graphing
calculators can help them towards increasing the quality of classroom teaching and learning.
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The purpose of our project was to explore and investigate the use of TI-83 Plus graphing
calculator as a tool in enhancing students understanding of mathematical concepts. According to
Noraini (see [7]), the TI-83 Plus graphic calculator was able to motivate the learner, identifying
what is to learnt and providing active involvement. Thus, it can lead to positive change in terms of
teaching and learning interactions in the class. Students get hands-on experience solving
mathematics problems along with the teacher.

Graphic calculators can also motivate the students to learn more and talk about mathematics. It
helps them to explore and investigate mathematics problems (see [5]). This encourages them to
learn in a group or on their own. Kissane (see [4]) talks about the relationships between calculators
and curricula by looking at what graphics calculators can do. One of the highlights is that graphic
calculators can offer new opportunities for the students to encounter mathematical ideas not
presently in the curriculum. This is in line with the expectations of the agenda in mathematics
education outline under the Malaysian education system.

2. Objectives of the Study

In his study on Malaysian students, Shaharir (see [9]) identified that one of the factors that
contribute to a poor achievement in mathematics is the lack of interest and motivation and the
students attitude towards this subject. This project studies the effect of the use of graphic.
calculators on students’ perception towards mathematics, particularly in certain selected topics. In’
particular, the study looks at students’ perception and preferences of the topics before and after the-
use of graphing calculator in the process of teaching and learning. This project also assesses:
students’ achievement in some particular topics in mathematics. ‘ s

In addition, this project also try to identify problems that teachers encounter when conducting
the classroom with the graphic calculator technology, so that they will be better prepared priorc
their teaching. We also hope that the result of the study will strike the teachers’ ‘mind
importance of integrating technology into the curriculum system for the betierment of futiite
students. )

The subjects of the study are the secondary school students mainly from a rural area: Fhese:
students come from low income families and have limited access to the new technology. A number:
of them have to take part-time jobs to help support their family. Because of that, their interestits
academic particularly mathematics are questionable and they thought mathematics. issasvem:
difficult subject in school. Therefore, the study is carried out with the hope that they. will.hesmuore
motivated, have more interest and develop confidence in mathematics so that thev-are=beHeIR
prepared for their Malaysian Certificate Examination (a major placement test for pre-uni¥ersiy;
entrance) a year later.

3. Methodology

The sample of this study consisted of Form 4 (16 years old) students of the secotidarwiievel
from a rural school in Kedah. The topics involved are Straight Line and Statisﬁ_9§_.j(??p1_°5ﬁ 5
listed under their curriculum). These topics were chosen based on.:thg.sgitgpg¥it}{ b;ﬁﬁe‘%ﬁ%’g ¢
in solving the related problems. : e e

The study was divided into two parts. The first part is a.-group.-of. 27 _
categorized as ‘C - D’ group, that is low achievers in terms of mathematics achiey
students have never been exposed to the graphic calculator before. They were fir e
with the traditional approach in the classroom and later with the incorporation of the TI-833

students-Wht
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The test instrument is a questionnaire administered before and after the use of graphic calculators in
the teaching and learning activities. The items in the survey seek to tap students:

(i) interest in Statistics
(i)  perception towards mathematics
(iii)  preferences of the topics that they had learnt throughout the year.

The second pait of the study involves two groups of students each of size 36 and 29
respectively. These are students who often obtained unsatisfactory scores in some topics in
mathematics and they are from the same mathematics achievement background. They were tested
based on Straight Line topic. To see the effectiveness of the use of the graphic calculators, one
group was taught with the aid of graphic calculators while the other group was taught the same
topic without the graphic calculator. At the end of the lessons, both groups were tested and their
- scores compared. : .o
To analyze the data obtained from the survey, several statistical tests were used. The McNemar
nonparametric test was used to test whether there are significant changes in how these students feel
about mathematics particularly Statistics after they used graphic calculators, The Friedman test was
used to see whether there is a significant difference in their preferences on the topics they had learnt
before and after they use graphic calculators. The #test were used to compare the score of the tests
obtained by the group of students who were exposed to the graphic calculators and the control
group who were not exposed to the graphic calculators,

4. Result and discussion

~ One of the questions posed in the survey was whether the students like Statistics after they were
taught the topic by means of the traditional approach. During the lesson, the students learnt how to
build a frequency table, draw a histogram, polygon and ogive. Thirteen out of twenty seven said
that they liked Statistics. Nearly half of the group did not like Statistics. Then these students were
taught with the use of graphic calculators and the same question was asked again. Surprisingly, all
of them said they liked the topic and they wanted to explore more on the topic. At the 5%
significant level the McNemar test rejects the hypothesis that there is no significant change in
students’ interest in Statistics due to the graphic calculators. This indicates that the use of graphic
calculators is capable of changing students’ interest in the topic. The students tend to like the topic
after they used graphic calculators. It is hoped that with this attitude change, they will work harder.
It is human nature that people will work harder when they like something and will try their best to
get the best result. One of the significant results from the exploration on Statistics is that the
students now understand the real meaning of the widths of the intervals in a frequency table. With
the aid of graphic calculators, they were able to see clearly the effect on the histogram when they
“hanged the interval widths.

Another question that the students were asked was on how they feel about mathematics as a
vhole before and after the use of graphic calculators. Before the incorporation of the graphic
:alculator, twenty-two of them said that mathematics is a difficult and sericus subject. However,
ifter the students used the graphic calculators, all of them said that it was fun and not stressful to
camn mathematics. The hypothesis that the student’s perception towards mathematics has not been
ltered by the use of graphic calculator is rejected at & = 0.05. This means that graphic calculators
e capable of making the learning of mathematics more fun and less stressful.
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