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Abstract

One of the mathematical skills that students should possess is mathematical reasoning skill. However, the reality
shows that students' mathematical reasoning skill is still low. One of learning models that can be applied to
improve students’ mathematical reasoning skill is Discovery Learning model. This study aims to find out the
improvement in students” mathematical reasoning skill which are taught with Discovery Learning model. This
study uses a quantitative approach with an experimental method of pretest-posttest control group design. The
population included in this study was all students at grade VIl of Keumala Private Junior High School in Pidie
Regency, and the samples were class V111-2 which was used as an experimental class and class V111-3 was used
as a control class. The data from the results of this study were analyzed using an ANOVA test. Based on the
results of data analysis, it can be concluded that the improvement in students 'mathematical reasoning skill
taught with Discovery Learning model is better compared to the improvement in students' mathematical

reasoning skill taught conventionally.
Keywords: Discovery Learning model; Students’ mathematical reasoning skill.
1. Introduction

Mathematics is one of subjects taught in every education level, starting from primary, secondary, to tertiary

level.

* Corresponding author.
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The goals that are intended to be achieved through learning mathematics in 2013 curriculum are: (1)
understanding mathematical concepts, explaining the correlation among the concepts and applying the concepts
or logarithms flexibly, efficiently, and accurately in problem solving. (2) using reasoning for patterns and
properties, performing mathematical manipulation in creating generalization, organizing proofs, or explaining
mathematical ideas and statements. (3) solving problems which include the ability in understanding problems,
designing mathematical models, finishing models and interpreting the solutions obtained. (4) communicating
ideas with symbols, tables, diagrams, or other medias to clarify situations or problems. (5) having the attitudes
of respecting the usefulness of mathematics for life, such as having curiosity, attention, and interest in learning

mathematics, and tenacity and confidence in problem solving [3].

One of the most important goals in learning mathematics is teaching students reasoning. It is because when the
reasoning ability is not developed, mathematics for students would only become a material that follows a set of
procedures and examples without knowing its meaning [7]. This consequence shows that there are some
characters that can be developed in learning mathematics, which one of them is the mathematical reasoning
skill.

The mathematical reasoning skill is the ability to draw a conclusion based on the relevant facts and sources [16]
mentions that the reasoning ability is a process of thinking to draw a conclusion based on the available facts
through various credible ways [19] states that students’ mathematical reasoning skill is one of factors that must
be mastered by students after they learn mathematics. The reasoning ability plays an important role in
mathematics learning because students are demanded to not only memorize the mathematical formulas but also
to use their reasoning to solve mathematical questions. It is in accordance with [11] argument that states that
mathematical materials and mathematical reasoning cannot be separated, where mathematical materials can be
comprehended through mathematical reasoning and, at the same time, mathematical reasoning can be trained
through mathematical materials. In other words, learning mathematics is attached with reasoning activity. This
understanding then requires mathematical reasoning as one of skills that are needed by students both in

comprehending mathematics and daily life.

The reality shown in literatures reveals that students’ mathematical reasoning skill is still low [1] study found
that students are more used to work on mathematical questions given by their teachers without knowing the
meaning of the questions. When the students were asked to work on different questions, they got confused and
had difficulties to finish them. The mathematical learning in Indonesia emphasizes more on the mastery of basic
skills, with hardly on the application of mathematics in daily life contexts and mathematical reasoning [12]. So
far, the learning process imposes teachers to be more active than students should do, which causes the students
to have a surface understanding on mathematical concepts due to the inadequacy of comprehensive learning
experiences. This kind of learning makes students cannot optimally comprehend the learning materials, which
thus leads to the situation where only a small number of students that can provide reasons for their answers or

draw a conclusion from a mathematical problem given.

Considering the importance of mathematical reasoning, it is expected that teachers can implement a learning

model that provides opportunities and pushes students to train their reasoning skill. One of the proposed
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solutions to improve the lack of students’ mathematical reasoning skill is by using a learning model that
supports students’ activities in understanding the materials and emphasizes students to be more active in
learning process. The implementation of effective learning model which is deemed able to mathematical

reasoning skill and learning independence is with Discovery Learning model.

Based on the elaboration stated, the problem questions of this study are Is the improvement of students’
mathematical reasoning skill taught with Discovery Learning model better than the improvement of students’

mathematical reasoning skill taught with conventional learning?

2. Literature review

2.1 Discovery Learning

Discovery Learning model is a learning model that assigns a child in such a way acquires knowledge that he
does not yet know without being told, that partial or even the entire knowledge is found by his own. Discovery
Learning model emphasizes more on concepts or principles discovery that previously unknown problems
presented to students [15]. Discovery Learning model is a learning that bases on discoveries. By learning
discoveries, students will find their own concepts so that students will learn to comprehend the available

concepts and think analytically in solving problems they face [5].

From the argument conveyed above, it can be concluded that this learning model is a learning that based on
discoveries which is carried out by students based on teacher’s instructions. The instructions given are generally
in the form of guiding questions. This learning model consists of six learning stages, hamely (a) the stage of
stimulation, (b) the stage of problem identification (c) the stage of data collection (d) the stage of verification

and the stage of drawing conclusions [2].

2.2 Mathematical Reasoning Skill

Reasoning is a process or an activity of thinking to draw a conclusion. [13] states that reasoning is a thinking
process to draw conclusions from the existing facts through various recognized credible methods. In its process,
reasoning can be divided into two types: (1) inductive reasoning that is formally defined as the reasoning
process for reaching a decision, principle, or attitude that is general and specific in nature and based on
observations of specific things, (2) deductive reasoning that is based on generally accepted principles, laws, or
theories about a matter or symptom. Based on this general principle, specific conclusions are drawn, which is a
part of the mentioned symptom. Hence, deductive reasoning moves from common things or symptoms to

specific symptoms.

From the argument above, it can be concluded that reasoning is a thinking process to draw conclusions from
facts that exist through various methods that are recognizably credible. Based on the discussion of mathematical
reasoning above, the indicator of mathematical reasoning skills in this study refers to the opinion of the Ministry
of National Education 2004, namely: (1) Proposing assumption; (2) Performing mathematical manipulation; (3)

Drawing conclusions, organizing proofs, providing reasons or proofs of the solution correctness; (4) Drawing
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conclusions from statements; (5) Checking the validity of an argument; (6) Finding patterns or characteristics of

mathematical symptoms to make generalizations [4].

3. Method

This research is an experimental study with a quantitative approach. Experimental research is a study that is
used to find the effect of a certain treatment [14]. In this study there are two variable types which are
independent and the dependent variable. The independent variable is the mathematical learning using Discovery
Learning models, while the dependent variable is the mathematical reasoning skill. The research design in this
study is in the form of pretest-posttest control group design. This study involves two classes; one taught with
Discovery Learning models as the experimental classes and the other taught with conventional learning as the
control class. Before getting the treatment, both the control class and the experimental class were given a pretest
to find out the students’ initial proficiency towards mathematical reasoning skills. After getting the treatment,
the posttest was given to see the difference of the improvement in students' mathematical reasoning skills

between the experimental class and the control class.

4. Result and Discussion

The data analyzed in this study are the tests of students' mathematical reasoning skills both in the experimental
class and the control class and the normalized gain data of the two classes. N-Gain data are the data used to
analyze the improvement in students' mathematical reasoning skills in order to examine the increase of the skills
that occurs in both classes. Data processing was carried out using the Office Excel 2010 Microsoft program
assistance and then delivered to Statistical Package for the Social Science (SPSS) software version 16.0 for

further adjustment.

4.1 The Results of the Test of Mathematical Reasoning Skill

One of the mathematical skills that students should possess is mathematical reasoning skill. However, the reality
shows that students' mathematical reasoning skill is still low. One of learning models that can be applied to
improve students’ mathematical reasoning skill is Discovery Learning model. This study aims to find out the
improvement in students” mathematical reasoning skill which are taught with Discovery Learning model. This
study uses a quantitative approach with an experimental method of pretest-posttest control group design. The
population included in this study was all students at grade V11l of Keumala Private Junior High School in Pidie
Regency, and the samples were class V111-2 which was used as an experimental class and class V111-3 was used
as a control class. The data from the results of this study were analyzed using an ANOVA test. Based on the
results of data analysis, it can be concluded that the improvement in students 'mathematical reasoning skill
taught with Discovery Learning model is better compared to the improvement in students' mathematical

reasoning skill taught conventionally.

Mathematical reasoning skill is the ability to draw a conclusion based on the relevant facts and its truth can be
justified. Based on the results of data analysis, it was found that the mathematical reasoning skill of the

experimental class is better than that of the control class. The experimental class which was taught with
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Discovery Learning model showed a significant improvement in mathematical reasoning skill compared to the
control class which was taught with conventional learning models. This finding shows that Discovery Learning
model provides an influence in improving students' mathematical reasoning skill. This is evidenced by the
average N-gain value of students' mathematical reasoning skill obtained by the experimental class that was 0.67,
which was higher than the average N-gain value of students’ mathematical reasoning skill in the control class
that was 0.53.

These results illustrate that the learning using Discovery Learning model can improve mathematical reasoning
skills. This finding shows that the design of Discovery Learning model assigns students to be able to find
concepts and principles through their own mental processes, where students play a more active role in finding
information and gaining their own knowledge through observations or discussions in order to get a more

meaningful and long-lasting learning.

The difference in the increase of mathematical reasoning skill between students taught with Discovery Learning
model and students taught with conventional learning occurs due to the different characteristics of the two
learnings. Discovery Learning model has some characteristics, which are the role of teachers as guides, learners
learning to be active as scientists, and the materials presented in the form of information and students
performing observations, making guesses, explaining, and drawing conclusions. The implementation of
Discovery Learning model in this study has six stages, namely giving stimulation, identifying problems,

collecting data, processing data, proving and drawing conclusions.

Based on the elaboration above, in Discovery Learning there are learning stages that provide opportunities to
improve students' mathematical reasoning skill and those stages are not found in conventional learning. This is
because in conventional learning the teacher dominates the class by explaining the materials in detail, giving
examples of questions, giving exercises similar to the sample questions and discussing the exercises so that
students can only pay attention, hear, and take notes of what is explained by the teacher. Students are not given
the opportunities to express mathematical ideas or ideas in learning. In addition, in conventional learning, there
are no discussions in groups, students tend to be passive in learning and there is less interaction between teacher

and students and students with other students.

Based on the argument above, it can be concluded that Discovery Learning model can improve students'
mathematical reasoning skill while in learning that is taught conventionally, the students' mathematical
reasoning skill tends to be less developed. It is in line with the research conducted by [18] which concludes that
the learning effectiveness of students taught with Discovery Learning model is better compared to the traditional
methods. In another research conducted by [8], it is concluded that the improvement of mathematics learning
outcomes by using Discovery Learning model is better than conventional classes. This is what makes students'

mathematical reasoning skill taught with discovery learning models increases.

5. Conclusion

Based on the results of this study, it can be concluded that: The improvement in students’ mathematical
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reasoning skill taught with Discovery Learning model is better than the improvement in students' mathematical

reasoning skill taught conventionally.

6. Recommendations

Based on the conclusions obtained, then some suggestions from this study are: (1) he teacher is expected to be
able to use the discovery learning model in learning. This needs to be applied because it is proven to be able to
improve reasoning skills. Students actively explore their reasoning abilities so that teachers are easier to convey

material while developing students' abilities. (2) Further research is needed as a development of this research.
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