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Abstract. The research aims to determine the increase in mathematics
representation abilities and self-confidence of senior high school students, with
an emphasis on implementation of the discovery learning model with Geogebra-
assisted. This research is quantitative research with a true experimental design
method with a pretest-posttest design. The population of this research was class
XI students from one senior high school in Aceh, Indonesia. A simple random
sampling used to choose 100 students. The instrument to obtain data on
mathematical representation abilities was tested while to obtain data about self-
confidence was a questionnaire. Research data was analyzed by N-gain and t-
test. The results revealed that increasing the mathematics representation abilities
and self-confidence of students through the discovery learning model with
Geogebra-assisted is better than students taught through conventional learning.

Keywords: Mathematics Representation Ability, Self-Confidence, Discovery Learning,
Geogebra.

1 Introduction

Mathematics learning will be successful if it is able to provide improvements in several
aspects required by the curriculum, such as cognitive aspects. The cognitive aspect is a
person's ability to connect, assess and consider an event [1]. One of the cognitive
aspects is the ability to represent mathematically [2].

Representation is the activity of presenting an idea or concept again in a different
form. Representation is aspect of conception and plays an important role in presenting
mathematics concepts in various ways [3]. Mathematics representation is also
interpreted as a sign or combination of characters, diagrams, objects, images, or
graphics, which can be implemented in mathematics learning [4].

Mathematics representation ability is a student's ability who used to communicate
mathematical ideas or thoughts learned in various ways. Mathematics representation
ability is the ability to describe complex problems in a more theoretical, systematic and
comprehensive form that can help problem solve mathematics [5].

Mathematics representation ability is an important thing in learning mathematics
because students can develop understanding of concepts and know the relationships
between concepts. Representational abilities can also be a means of communicating
ideas for solving mathematical problems, and can be used to facilitate and support
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conclusions [6]. Mathematics representation abilities are used by students to find the
concept learning and create ways to communicating abstract mathematics ideas to
concrete ones so that students can more easily solve mathematical problems [7]. The
role of mathematical representation must be used as an important element in supporting
students' understanding of mathematical concepts and relationships. Representations
are also used in communicating mathematical relationships, arguments and
understanding of oneself and others as well as in applying them to realistic problem
situations through mathematical modeling.

There are three aspects of mathematical representation skills that students need to
discover and communicate mathematical ideas and thoughts, namely the visual aspect,
the symbolic aspect and the verbal aspect. Aspects of mathematical representation
ability are formulated into three, namely: 1) Representations are used to model and
interpret mathematics, social and physical phenomena, 2) design and implement
representations to record and communicate mathematics ideas, 3) Select, use and
translate for problem solving [8].

Apart from mathematics representation being an important to supporting learning,
there is an affective aspect who can supports the role of representational abilities,
namely self-confidence. Self-confidence in the learning process is an important
predictor cause students' success in learning mathematics is in line with their level of
self-confidence. A student's success in learning mathematics is based on a higher sense
of self-confidence compared to other students [9]. Self-confidence is one aspect that
influences students' success in completing assignments and finding good, appropriate
and effective solutions [10]. Thus, students need a good level of self-confidence to be
able to represent every idea they have.

Self-confidence is a belief in the potential that each individual has to be calm in an
effort to resolve and resolve the problems they face. Self-confidence is also defined as
confidence in one's abilities in mathematics [11].

Based on the correlation and role of representational abilities and self-confidence,
teachers should be able to evaluate learning in order to improve both. Teachers must
also be more careful in applying appropriate models and media to achieve mathematical
abilities and learning goals.

Using appropriate learning models and media can help teachers to improve students'
mathematics representation abilities and self-confidence. The learning models and
media applied must be able to actively involve students in the learning and stimulate
students to want to express their mathematical ideas. The choice of learning model must
be in accordance with the material presented because different material requires
different learning models so that learning objectives and learning outcomes can be
achieved optimally [12]. Apart from learning models, technology-based learning media
will simplify the learning process so that it can improve the quality of learning and
mathematics representation abilities [13].

There is previous research related to the Discovery Learning model and GeoGebra,
namely research by Oktaria, Alam and Sulistiawati [14] which looked at the effect of
using GeoGebra software media to improve mathematics representation abilities of
class VIII junior high school students. Furthermore, research by Haeruman, Rahayu
and Ambarwati [15] examined influence the discovery learning model on increasing
critical mathematical thinking skills and self-confidence in terms of high school
students' initial mathematics abilities in Bogor. Subsequent research conducted by Putra
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[16] examined inquiry and discovery learning models in students' mathematical
representation abilities.

This research will examine the used of discovery learning model to improve
mathematics representation abilities and self-confidence together. Discovery learning
is a learning activity who can encouragement for students to be able to ask questions,
explain, and then understand the main idea of what they are learning [17]. The
discovery learning model stimulates students to formulate hypotheses better and more
deeply when asked to find and construct various important information [18].

Apart from the learning model, the media used in learning also influences the
achievement of a learning objective. Geogebra is one of the technological media that
can be used in mathematics learning. Geogebra software can be a powerful instructional
tool that facilitates connection and representation [19]. Geogebra software provides
students with direct experience in learning so that it supports discovery activities and
can motivate students to learn [20]. This strengthens that Discovery Learning model
can be collaborated with learning media Geogebra software to improve students'
representation abilities and self-confidence.

The use of discovery learning models with Geogebra software assist can help the
problem of students' low representational abilities and self-confidence. This is because,
in the discovery learning syntax, students use representations in it. At the data collection
stage, students need a visual representation in the form of a table to contain the various
data collected. At the data collection stage, students also need the confidence to carry
out exploration to find the data they need. Every syntax in discovery learning uses a
representation in it. At the conclusion drawing stage, students need confidence to
present their findings in front of the class. Through the use of Geogebra software media,
students are given the opportunity to explore to help students discover learning concepts
independently. The research aim was analyzing the increase in mathematical
representation abilities and self-confidence of students who were taught using the
Geogebra-assisted discovery learning model.

2 Method

This research is experimental with quantitative approach. This research used two
sample groups, namely experimental group used discovery learning models Geogebra-
assisted and control group used conventional learning. The sampling technique uses
simple random sampling. Population of this research is 6 classes of class XI, while the
sample is 100 students, from one senior high school in Aceh, Indonesia. in experimental
class there 50 students and in control class there 50 students. Experimental research is
research that looks at the cause and effect of a treatment on the dependent variable [21].
In this research there two variables, namely independent e and dependent variable.
Independent variable is mathematics learning with the Geogebra-assisted discovery
learning model, while dependent variable is mathematical representation ability and
self confidence. The hypothesis in this research is:
1. Increasing the mathematical representation abilities of students taught through the
Geogebra-assisted discovery learning model is better than students taught through

conventional learning.
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2. Increasing the self-confidence of students taught through the discovery learning
model assisted by Geogebra is better than students taught through conventional
learning.

The collected data were analyzed quantitatively using descriptive statistics. The
design used was pretest-posttest control group design with design [22]. O; is pre-test
O, is post-test and X is Learning mathematics through Geogebra-assisted discovery
learning model.

Table 1. Research design

Class Pre-test Treatment Post-test
Experiment O1 X O1
Oz O2

The data in this research were obtained from the instruments namely mathematical
representation ability tests and self-confidence questionnaires. The mathematical
representation ability test instrument is designed to adjust the syllabus to the school
where the research takes place. questionnaire instruments adapted from the book Hard
Skills and Soft Student Mathematics Skills by Hendriana, Rohaeti and Sumarmo [23].
Instruments are assessed based on content validity, criterion validity and construct
validity about with material of linear equations in two variables.

The stages applied in this research were creating research instruments, testing the
initial skills of all class students, determining samples, conducting pre-tests and
administering questionnaires before learning was carried out to determine students'
initial abilities, applying learning with the discovery learning models with geogebra-
assisted for experimental groups and conventional learning is learning that uses the
expository method where teacher explains, conducts questions and answers and gives
exercise, assignments for the control group, conducting final tests and final
questionnaires after treatment, analyzing quantitative data, and drawing conclusions
from research results. The data was then analyzed for N-gain, normality, homogeneity
and t-test.

N-gain is a calculation of the amount of increase before and after learning whole.
The following is the Normalized Gain formula:

posttest score — pretest score

N — gain = —;
g ideal score — pretest score

The normalized gain score criteria are as follows

Tabel 3. Normalized Gain Score

Gain Score Interpretation
g > 07 High
03 >g9 <07 Medium
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g <03 Low

The normality test used to know that data is normally distributed or not which is a
requirement for determining the type of statistics used in subsequent analysis. The
statistical analyses used for the normality test is the Kolmogorov Smirnov. After the
data meets the normal requirements, then a homogeneity test is carried out to see
whether the data is homogeneous or not. The statistical analyses used for the
homogeneity test is Levene. The paired-observation t-test was conducted to find out
whether the average increase in the mathematics representation communication ability
of experimental class was better than control class.

3 Result and Discussion

Experimental class activities is doing in five meetings, for the first meeting was
conducted pre-test and questionnaire, followed by learning for three meetings, at the
last meeting conducted post-test and questionnaire. The learning process was carried
out using the discovery learning model with Geogebra-assisted in the following stages:
1) The teacher provides a stimulus in the form of an initial stimulus. Students are faced

with something that causes confusion, this will increase students' curiosity. The

teacher does not give generalizations so that there is a desire to investigate on their
own.

2) The teacher gives students opportunity to identify other relevant problems and then
formulate them into a hypothesis.

3) At the data collection stage, students are given the opportunity to explore using
GeoGebra, reading other sources to find data that can prove the hypothesis.

4) The data that has been collected is then processed by conducting experiments to
find the concepts that have been formulated by the teacher as goals that must be
achieved.

5) The teacher assigns students to represent their findings in front of class and then
asks other students to provide comments based on their findings.

6) The teacher guides students to draw conclusions together.

After the learning phase was carried out, it was followed by data collection on the
mathematics representation abilities and self-confidence of two groups. The data were
analyzed to find out whether the results obtained were in accordance with the
formulated hypothesis.

Based on the results of the normality and homogeneity of distribution of pre-test
and post-test data, it was obtained that pre-test and post-test data of mathematical
representation ability came from normally distributed data and homogeneous variance.
It is important to know the data of the two classes with normal and homogeneous
distribution in order to illustrate that there was no difference between the control and
experimental class, so that the control class only acts as a controller. Furthermore, data
analysis was carried out, namely the average difference test with the significance level
a=0,05.



Mathematical Representation Abilities and Self-Confidence 103

In summary, results of the average difference test for mathematical representation
ability can be presented in Table 3.

Table 3. Representational normalized mean gain difference test

Ability Aspect Group N-gain  Std.Deviation t Sig. df
. Experimen ) 4375 21804 5634 0,000 99
Mathematics t
Representation
Control 0,2470 24812

Based on Table 2 obtained sig. = 0,000 (p < 0.05). It means Hpy rejected and H;
accepted. Therefore, it can be concluded, increasing the mathematics representation
ability of students taught by the Geogebra-assisted Discovery Learning model is better
than students taught with conventional learning.

An increase in mathematical representation ability shows that students have been
understand and represent ideas in solving mathematical problems. Students have been
able to use visual, verbal and symbolic representations in solving different
mathematical problems. This is in according with the results of research that has been
conducted on elementary school students with the conclusion that the application of
discovery learning models is very suitable to be applied in learning because it can
improve student achievement [24].

After seeing the results of increasing the mathematics representation abilities of

students who were taught discovery learning model with Geogebra-assisted, another
analysis was carried out to see the increase in the self-confidence of students who were
taught with the Geogebra-assisted discovery learning model.

Based on the results of the analysis of N-gain, normality and homogeneity of the
distribution of the questionnaire data, it was obtained that the students' self-confidence
questionnaire data came from data that was normally distributed and had homogeneous
variance. This shows that the experimental class and the control class have no
differences, so the control class actually acts as a controller. Furthermore, data analysis
was carried out, namely the average difference test with the significance level a = 0,05.

In summary, the results of the test for differences in the average self-confidence
questionnaire can be presented in Table 4.

Table 4. Self confidance normalized mean gain difference test

Ability Aspect Group N-gain  Std.Deviation t Sig. df

Experimen 0,3092 23819 6,849 0,000 99

Self Confidence
Control 0,0070 25904
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Based Table 3 obtained sig. = 0,000 (p <0.05). It means Ho rejected and H; accepted.
Therefore, it can be concluded that increasing the self-confidence of students taught by
the Geogebra-assisted Discovery Learning model is better than students taught with
conventional learning.

Increased self-confidence shows that students have confidence in their own abilities,
are able to act independently in making decisions, can be responsible for their actions
and dare to express their opinions in front of the class. This is in accordance with the
results of research that has been done and obtained results that the learning model of
discovery learning on self-confidence with material of linear equations in two variables
has increased [25].

4 Conclusion

Based on these results, it was concluded that the increase in mathematical
representation abilities and self-confidence of students taught using the Geogebra-
assisted discovery learning model was better than students taught using the
conventional learning model. The increase in mathematical representation abilities and
self-confidence is due to the ongoing learning process having a positive influence on
mathematical representation abilities. Students who usually tend to memorize concepts
and solve problems given during learning are able to understand learning concepts. This
increase was also caused by the Discovery Learning model syntax which was applied
to support student activities in representing their ideas.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
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which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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