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Abstract

The use of computer software has good chance to form an efficient and powerful learning among the students.
On the other hand, using open source software to teach mathematics in the school system of Malaysia,
particularly in secondary school is still an uncertain issue. As a result, in an attempt to bring in a freeware,
GeoGebra, this paper studies the attitude of form two students towards the utilization of GeoGebra in learning
Loci in Two Dimensions. This study was conducted with 30 form two students from a secondary school in Johor
Bharu district. In the beginning, GeoGebra was used to teach Loci in Two Dimensions and then followed by a
survey. Questionnaires were provided to investigate the attitude of the students towards GeoGebra. A research
model which was modified from the Technology Acceptance Model (TAM) was used to develop the
questionnaires in order to study the students’ attitude. Later on, the data were analyzed by using Statistical
Packages for Social Sciences 19.0 (SPSS) software to find the correlation coefficient and regression results. The
result revealed that the students showed positive attitudes towards the use of GeoGebra in learning Loci in Two
Dimensions. At the same time, there was a significant relationship between perceived ease of use, perceived
usefulness and attitude of students towards GeoGebra. This positive attitude of students will bring to positive
behavioral intention to use GeoGebra in the future. At last, the implication of the research and recommendations
for the future research also are discussed in this paper.
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1. Introduction

In the world of today, technology is in everything and everywhere around us. Most of the fields are enjoying the
benefits of technology with a broad smile. The list of the fields mentioned is such as medicine, construction,
transportation and so on. However, does the technology possess a place in the classroom? The answer is yes. The
use of technology in education enhances the students learning and helps the educators to encourage a
constructivist class environment (Muir-Herzig, 2004).

Mathematics is a mental activity which is essentially subject for every individual in this universe. The
knowledge of Mathematics is a fundamental for problem solving, logical thinking and reasoning for daily basis.
To excel well in Mathematics, high level cognitive processes such as critical thinking, reasoning and imagination
are required. In this respect, using pencil, paper and board are not sufficient to cultivate those processes. Many
computer applications have been developed explicitly to engage learners in critical thinking (David, Chad, &
Hsiu-Peng, 1998). Therefore, Mathematics should be approached with different types of learning methods where
students can enhance their understanding and make the learning fun (Dogan & Icel, 2010).

In general, several instructional approaches are available to convey Mathematics knowledge to the students such
as lecture method, inductive-deductive method, computer-based learning, demonstrative methods and so on
(Antohe, 2011). Furthermore, according to Chan and Zaleha (2014) mathematics involves deductive reasoning
where a conclusion is made rationally based on definitions and axioms while statistics involves inductive
reasoning where the conclusion may be vague but is still acceptable and legitimate. The teachers, who are the
main gates of allowing any kind of a new integration of technology in the education system, can use the
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technology to transfer mathematical problems into actual and real environments. This will enable the students to
carry out real tasks and explore the problems deeply. Computer software for teaching mathematics is springing
up in the market. The existing software which helps to master mathematics among others, are Mathematica,
Matlab, Maple V, Geometers’ Skethpad, and Autograf (Kamariah et al., 2009). Besides that, Chan and Zaleha
(2012) said there are tools can promote pedagogical innovation and curriculum reform rather than retaining its
traditional function, which is to support the statistical reasoning of students.

Although there are ample supply of software such as mentioned earlier, but those softwares need the users to
purchase licenses in order to make it legally install in the school computers. The one and only solution for this is
by getting the open source software such as GeoGebra. GeoGebra as a technological tool has several features to
support mathematics teaching apart from being a freeware, with proper structured activities; the use of GeoGebra
has potential to encourage discovery and visualization in the mathematics classrooms (Hohenwarter,
Hohenwarter, Kreis, & Lavicza, 2008). As for GeoGebra, it is indeed suitable for the objective of teaching and
learning of topic Loci in Two Dimensions because the teachers can show the geometric constructions and the
corresponding algebraic functions simultaneously (Stojanovska, 2010).

Even though the integration of technology in mathematics learning has become very trendy, but the effectiveness
of technology in mathematics still remains a debatable issue in the board of education. In order to find a solution
for the problem, the concrete reason behind this issue must be addressed first. It has been proved by many
researchers that the students’ attitude is the backbone for the success of any instructional approaches or
integration of technology in the educational system (Alexiou-Ray, Wilson, Wright, & Peirano, 2003). According
to Volk and Yip (1999), in order to lead and forecast the upcoming actions, students’ attitudes are playing a major
function. In fact, the participation level of students in the society is affected by the negative or positive attitudes
of students towards the technology.

Therefore, this paper makes a deep research on the students’ attitudes towards the integration of GeoGebra
technology in the learning of Loci in Two Dimensions. In Malaysia’s education curriculum, this topic is being
taught in form two. Locus is described as the set of points or lines which satisfy the exact conditions (G. Gorghiu,
Pauna, & L. Gorghiu, 2009). This topic consists of four loci which are circle, perpendicular bisector, parallel line
and angle bisector (Ministry of Education, 2002). Even though there are only four loci, but the students find
complexity in understanding the concepts of loci in two dimensions and to relate them to their real life
(Alexiou-Ray, Wilson, Wright, & Peirano, 2003). The students found difficulty in understanding the concepts of
loci and demonstrating a geometrical locus (Gorghiu et al., 2009). As a result, this circumstance will lower their
motivation level and their performance in the academic level as well. To date, many researchers have conducted
researches on GeoGebra on attitudes towards the technology in education in many topics such as Geometry
(Botana & Abanades, (2014), Intergers (Reisa, 2010), Trigonometry (Zengin, Furkan, & Kutluca, 2012),
Calculus (Volk & Yip, 1999), Algebra (Hohenwarter & Fuchs, 2004; Hohenwarter & Jones, 2007). But
researches on specific topics like Loci in Two Dimensions still as countable as the fingers on one hand. In this
case, the positive or negative attitude of students will determine the effectiveness of GeoGebra on learning the
Loci in Two Dimensions. The primary factors that are influencing the students’ attitudes towards the use of
GeoGebra in learning the particular topic can be identified by using the modified model from Technology
Acceptance Model which was introduced by Davis in year 1989.

2. Method

This research is non-experimental research which uses correlational research. This research design to determine
the attitude of form two students towards the use of GeoGebra in learning Loci in Two Dimensions. This
research investigates the relationship between perceived ease of use, perceived usefulness, attitude of students
and lastly behavioral intention to use GeoGebra in learning this topic. After identifying the research problem,
data collection method and the sample were determined. In this research, questionnaires were designed to collect
data. Subsequently, instruction with GeoGebra was conducted in this follows by survey. The data from the
questionnaires were collected and analyzed by Statistical Packages for Social Sciences 19.0 (SPSS).

Homogenous sampling was chosen with the aim of choosing a sample which shares the same characteristics
especially form two students in this research. The population of this research is the form two students of a
secondary school in Johor Bahru district. All of these form two students have studied Loci in Two Dimensions
through the conventional method. In this research, the sample size consisted of 30 form two students from a
secondary school in Johor Bahru district. The researcher conducted the lesson by using GeoGebra. There were
six lessons which were conducted in two days, five hours per day. The students were given notes and worksheets
too. After each lesson, the researcher asked the students to do the activities in the GeoGebra applet and the
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worksheets given. The lesson was conducted in two directions which is a healthy and conducive learning style.
The students are encouraged to ask questions if they had any doubts in the lesson. The researcher has been a
facilitator during the lesson. Here, student-centered learning was promoted highly which will produce creative
students. After that, students were given a set of questionnaires consisting 18 closed ended questions and one
open ended question divided into three sections. Sections A is about the background of the students. 12 questions
were set including students demographic variable such as gender, race, grade in mathematics, prior use of
GeoGebra, computer and internet. Whereas section B consists five segments where four segments are closed
ended questions with Likert-type statements. The questions in section B are based on the 4 constructs in the
conceptual framework which was adapted from Technology Acceptance Model (TAM). Section C is an open
ended question which asked the students to write down the experiences in learning Loci in Two Dimensions with
the support of GeoGebra.

The data from the questionnaires were collected and analyzed by Statistical Packages for Social Sciences 19.0
(SPSS). The hypotheses were tested for its significance by using correlation and regression test. There are total
of 18 items which were used to analyze the attitude of students in learning Loci in Two Dimensions by using
GeoGebra. Construct behavioral intention has alpha values above 0.70 which means this construct have
acceptable measurement items. While construct perceived of use, perceived usefulness and attitude have very
good measurement items since the alpha values show above 0.80. The overall Cronbarch’s alpha for all the items
is 0.942. This results points towards that the research instrument is a reliable tool. In addition, past studies had
used all of the measures of constructs and therefore they are indeed validated.

Table 1. Analysis of measurement reliability

Construct Number of Item Cronbach’s Alpha Overall Cronbach’s Alpha
Perceived ease of use 6 .820 .942
Perceived usefulness 6 .829
Attitude of students 3 e17
Behavioral intention 3 ’
782
Total 18

3. Results

This result provides the outcomes which were obtained from the research conducted in a secondary school in
Johor Bahru district. The demographic profile demonstrates that 66.67% of Malay students, 30% of Chinese
students and 3.33% of Indian students responded the questionnaires. Moreover, 40% males and 60% females
became the respondents of the questionnaires. As for the mathematics grade in the mid year exam, 30% of
students obtained A, 50% of students obtained B, 13.33% of students obtained C and lastly 6.67% of students
obtained D. Nobody scored E in the mathematics exam in mid year exam. Exactly none of the participants
reported aware of the existence of open source software earlier

Table 2. Summary of results

Significant

Pearson ..
Null Hypothesis at the 0.05 Correlation Slgn.lﬁca{lt
level (2 B) relationship
tailed)-p

Perceived ease of use has no
H1 relationship ~ with  perceived 0.000 0.803 Yes
usefulness of GeoGebra

Perceived ease of wuse of
H2  GeoGebra has no relationship 0.036 0.762

with attitude towards GeoGebra Yes
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Perceived usefulness has no

relationship with attitude Yes
H3 towards the use of GeoGebra in 0.039 0.761

learning Loci in Two

Dimensions

Attitude has no relationship with
behavioral intention to use Yes
Ha GeoGebra in learning Loci in 0.000 0.834

Two Dimensions

From the results in Table 2, it was revealed that perceived ease of the use had a significant relationship on
perceived usefulness since the sig(p) is less than 0.05. Similar to earlier studies (Dogan & Icel, 2010;
Alexiou-Ray, Wilson, Wright, & Peirano, 2003). This research also proved that if the students find the software
is easy to use, then they will find that the software is useful for them. Since perceived ease of use and perceived
usefulness is significant and quite strongly correlated (B= 0.803) then the hypothesis 1 is accepted.

Perceived ease of use and perceived usefulness of GeoGebra have a significant impact on students’ attitude
towards GeoGebra since the sig(p) value is also less than 0.05. According to Technology Acceptance Model
(TAM), attitude is influenced by variables perceived ease of use and perceived usefulness. Based on the result,
perceived of use (= 0.425) has a significant and positive impact relationship with the students’ attitude towards
GeoGebra in learning Loci in Two Dimensions. Therefore hypothesis 2 was supported and can be explained
well.

Meanwhile, further investigation of research confirmed that third proposed hypothesis was supported and
accepted which explains, there is a significant positive relationship between the perceived usefulness (B= 0.419)
and students’ attitude towards the use of GeoGebra In learning Loci in Two Dimensions. The positive attitude of
students towards the use of GeoGebra is a result of reasons that the students found GeoGebra as a beneficial tool
for them to learn Mathematics. This result corroborates the findings of (Saade, Nabebe, & Tan, 2007).

Students who showed a positive attitude towards GeoGebra also showed positive behavior towards the software.
This statement supported by hypothesis 4 which explains, there is significant and positive relationship between
attitude (B= 0.965) and students’ behavioral intention towards GeoGebra in Learning Loci in Two Dimensions.
Measuring behavioral intention alone will not provide fruitful results because the behavioral intention is strongly
dependent on attitude. At the same time, the attitude is dependent with two variables: perceived of use and
perceived usefulness.

4. Discussion

There are few limitations in this study. This research was conducted with a sample of 30 form two students from
a secondary school in Johor Bahru district. Since the sample does not represent the whole form two students in
the school, therefore the findings cannot be concluded for all the form two students. Besides that, this research
was conducted in only two days time, five hours per day which means total of ten hours lesson due to the
disturbance of normal lesson in the particular school. The short time is not sufficient to study the interest level of
students towards GeoGebra. This is mainly because in a longer period, we can determine whether the students’
interest level getting increase or decrease towards the use of GeoGebra in learning Loci in Two Dimensions. On
top of everything, lack of computers in the school caused the students had to share their computers with other
students with maximum two persons per computer. However, both students were given opportunities to explore
GeoGebra and to do the activities given.

Results of the present research led to the conclusion that the attitude of students towards the use of GeoGebra is
determined by their perception on its usefulness and how convenient it is to use (Davis, 1993; Porter & Donthu,
2006; Maslin, 2007; Norazah, 2011). The students tend to focus on the usefulness of GeoGebra before
expressing their preference of the software. In other words, the students who are the future leaders are ready to
integrate technology in their education if they find that the software is beneficial for them and it has the potential
to enhance their knowledge and skill as well. Apart from that, the results show a remarkable consistency with the
results of prior study (Salih, 2004) determining that computer enriched environment and multimedia-enhanced
learning settings are positively correlated with students’ attitudes towards computers in general and they can
foster positive attitudes toward the use of computers in education. Additionally, according to Philip et al. (2011),
computer assisted instruction (CAI) promotes encouraging attitudes towards Mathematics and teaching.
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GeoGebra has proven as an effective tool for the students to learn Loci in Two Dimensions. However, further
studies should be embarking on to identify other factors that may assist to determine the attitude of students
towards the use of GeoGebra in learning mathematics. At the same time, students should provide with ample
time to familiarize with GeoGebra before the research being conducted. Further studies on using GeoGebra in
various other topics such as Geometry, Calculus and Statistics are encouraged well. Future studies on GeoGebra
should add the motivation element to test the motivational level in learning GeoGebra. Overall, GeoGebra is the
best software to learn mathematics topic such as Loci in Two Dimension. It is very obvious that the students
showed a positive attitude towards the use of GeoGebra in learning the particular topic. However, many
researches should be conducted with the purpose of studying the attitude of students towards the software, so
that the real context of majority students can be identified before the full implementation of GeoGebra in the
school system.
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