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Abstract

In learning mathematics, concept understanding becomes the basis for solving the problems given. However, the
lack of a concept investigation guide makes it difficult for students to understand it. So the innovation is needed to
guide students in the form of worksheets to help concept understanding through the discovery of ideas. This method
is better known as Discovery Learning. The purpose of this study is to analyze student worksheets based on
Discovery Learning on the skills to understand on number material. The method used in this research is a literature
study where data collection is done by collecting national and international journals related to the research
objectives. Based on the results and discussions, it was found that discovery learning-based worksheets can be used
as a learning innovation for the concept understanding skills on number material. Furthermore, it is necessary to do
further research on the development of discovery learning-based worksheets for concept understanding skills.
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1. Introduction

It is undeniable that in keeping up with the times with significant technological developments, students
are required to develop their potential and knowledge through education. The education taken is expected
to attract students in forming mindsets, discovering ideas, principles, and concepts that aim to hone
students' skills in making decisions on a problem. One of the fields of education with a very large
influence on the mindset and skills of students is mathematics. Its great influence is also proportional to
the anxiety of students in facing this difficult lesson. Mathematics has important role in modern human
life. Mathematics is a universal science that underlies the development of modern technology and has
important abilities in various disciplines and advances the power of human thought (Ibrahim and Suparni,
2008). It is clear that mathematics has an important role in everyday life. Thus, students are required to
have the ability to understand concepts because this is important for students to solve mathematical
problems, problems in other disciplines, and problems in everyday life which are the vision of developing
mathematics learning to meet today's needs (Sumarmo, 2003). NCTM (2000:35) also states that the
ability to understand concepts is important in the principles of learning mathematics. This is in line with
the first objective of learning mathematics, namely understanding mathematical concepts, explaining the
interrelationships between concepts and applying concepts flexibly, accurately, efficiently, and precisely
in problem solving (Depdiknas, 2006).

Several previous studies have shown that mathematics learning generally does not provide
opportunities for students to understand the mathematics being studied (Ratna, 2014) and tends to focus
on textbooks or student worksheets which after being studied do not meet the characteristics that have
been applied and do not refer to scientific approach (Suriani, 2021). So the impact is that students do not
understand the knowledge gained (Kusmanto, 2014). This is linear with the problems that are often faced
by students, namely the lack of ability to understand mathematical concepts (Kusmawati, 2022).
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In the material of numbers, students should be directed to find ideas (discovery) concepts to solve the
problems given. So that if learning is only teacher-oriented and there is no guidance to investigate
mathematical problems, students will have difficulty understanding the concepts in the number material.
The solution that can be given in this condition is in the form of a learning device in which there are
stages to investigate, determine, and reconstruct the completion steps, namely student worksheets. The
linear learning model with this is the Discovery Learning learning model. Therefore, in this literature
study, the author focuses on student worksheets based on discovery learning for the ability to understand
students' concepts on number material.

Understanding is the ability to capture meanings such as being able to express a material presented in
a form that can be understood, able to provide interpretation and be able to classify it (Ginanjar &
Kusmawati, 2016:65). While the ability to understand mathematical concepts is defined as the ability to
relate mathematical notations and symbols that are relevant to mathematical ideas and then combine them
into a series of logical reasoning (Maharani, Hartono, and Hiltrimartin, 2013: 2). So it can be concluded
that in the ability to understand concepts students must be able to re-explain and solve problems
according to the concepts they have got.

According to the Ministry of National Education, indicators of concept understanding include the
following, (a) restate a concept, (b) classify certain objects according to the concept, (c) give examples
and non-examples, (d) presenting the concept in a representative form, (e) develop necessary or sufficient
conditions of a concept, (f) use and utilize and choose certain procedures or operations, and (g) applying
concepts or algorithms in problem solving.

So that the indicators of mathematical understanding ability chosen in this literature study include, (a)
restating a concept; (b) classifying objects according to certain properties; (c) applying the concept or
problem-solving algorithm (Suriani, 2021).

2. Discussion

Discovery learning is a place of learning where the teacher's role is more appropriate as a facilitator who
helps students find information by deduction and construction (Suphi, 2016). Discovery learning is
learning where ideas are conveyed through the discovery process (Suriani, 2021). So it can be concluded
that discovery learning is a learning activity that focuses on the student discovery process based on the
information found with the teacher acting as a facilitator. The steps - the learning steps (syntax) discovery
learning are (a) giving stimulation (stimulation), (b) identify the problem, (c) data collection, (d)
processing and interpreting data, (e) proof, and (f) drawing conclusions.

Student worksheets are defined as printed teaching materials in the form of sheets of paper containing
material, summaries, and instructions for implementing learning tasks that must be done by students with
reference to the basic competencies (KD) that must be achieved (Andi Prastowo, 2012: 204). This is in
line with (Trianto, 2010) who said that the student worksheet is a guide sheet for students used to
investigate problems. Thus, in the student worksheets, the tasks that are ordered and the basic
competencies to be achieved must be clear, in order to make it easier for students to complete the tasks in
the student worksheets.

Student worksheet is a teaching material print in the form of sheets of paper contains materials,
summaries, and instructions implementation of learning tasks that must be done by students, both
theoretical as well as practical which refers to basic competencies that must be achieved by participants
taught, and its use depends on the other teaching materials (Mutmainah & Nurhadi, 2018).

Understanding is a translation of the term understanding which means as the absorption of the
meaning of the material being studied. As stated Herbert and Carpenter (Hasanah, 2004) describe a
number of benefits to knowledge gained in learning mathematics with understanding that is as follows (a)
it is generative, meaning that knowledge is formed from learning outcomes with the understanding that at
any time it can be resurfaced (stimulated), (b) meaningful, adjusting between subject matter and thinking
skills students enable more meaningful learning activities, (c) strengthens memory and reduces the
amount of information that must be memorized, (d) facilitate the transfer of learning, the occurrence of
transfer in learning with understanding or understanding because of the similarities in context between the
new knowledge to be learned and the old knowledge that can quickly reappear, and (e) affect trust,
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students who learn with understanding always will give rise to knowledge that is interconnected
systematic in cognitive structure.

The Discovery Learning Method is an active and hands-on learning style that developed by Jerome
Bruner in the 1960s. Bruner emphasized that learning must be done while doing or learning by doing.
With In this method, students actively participate, not just receive passive knowledge. Discovery
Learning shows approach general instructional approach that represents the development of constructivist
learning for a school-based learning environment. Bruner (1961) developed discovery learning from
contemporary studies in cognitive psychology, and stimulate the development of more specific
instructional methods. Although Bruner is often referred to as the developer of Discovery learning,
learning in the 1960s, but ideas related to this learning method were obtained of several thoughts and
theories that have been previously developed by several other experts such as John Dewey, Jean Piaget,
and Seymour Papert. Bruner (1961) argue that, the practice of self-discovery teaches one to obtain
information in a way that makes that information more ready for use in problem solving.

Based on the literature study conducted, it can be said that the Discovery Learning-based Student
Worksheet can help students in understanding mathematical concepts, especially in number material for
grade VII junior high school students. Basically, there are three main objectives of learning mathematics
in junior high school, including forming the ability to understand mathematical concepts, the ability to
explain the relationship between concepts, and the ability to apply concepts in various mathematical
problem solving (Mawaddah & Maryanti, 2016). In the 2013 curriculum there are seven indicators of
concept understanding, namely restating the concepts that have been studied, classifying objects based on
whether or not the requirements that make up the concept are met, identifying the properties of operations
or concepts, applying concepts logically, providing examples or counter examples (opposite). examples)
of the concepts studied, presenting concepts in various forms of mathematical representation (tables,
graphs, diagrams, sketches, mathematical models or other methods), linking various concepts in
mathematics and outside mathematics, developing necessary and/or sufficient conditions for a draft.
Without a good understanding of the concept, students will find it difficult to solve mathematical
problems. Therefore, in this study the emphasis is on understanding mathematical concepts.

The results of Wahidah et al's research (2018) show that Student Worksheets with the Creative-
Productive model are valid and practical in developing students' mathematical concept understanding
abilities. This creative-productive model worksheet can continue to be developed for other materials as
needed. The research results of Mawaddah et al. (2016) concluded that the discovery learning model is
good for understanding mathematical concepts. This learning model needs to be developed again with
appropriate learning approaches and strategies to attract students' interest in mathematics.

Research results Indriani et al (2021) conclude that the low concept understanding skills of students
need to be improved so that research is carried out to analyze worksheets as student needs. The
worksheets were developed with the help of an electronic live worksheet that contains covers,
introductions, core competencies, basic competencies, indicators, and various forms of questions that are
in accordance with the concept understanding indicators. This worksheet is declared validated and needs
to be continued to the implementation and evaluation stages.

Based on the results of the research analysis of Sinambela et al (2018), it was found that there was a
significant effect of the discovery learning model on the ability to understand mathematical concepts. The
use of discovery learning learning models can be a solution for low concept understanding abilities. This
is of course developed with strategies and media that are of interest to students.

Research results Pasaribu et al. (2020) the results of the effectiveness of the product developed are
3.45 from the highest scale of 4. while the increase in understanding of mathematical concepts is 0.63
which means that students' abilities increase after using the developed media. This is showed that the
development of Discovery Learning-based Student Worksheets was effective for improving the concept
understanding skills of class XI students at SMA Negeri 1 Rantau Selatan. Besides Student Worksheets,
other media also need to be used to create interesting and fun learning.

The results of Kartika's research etc (2020) concluded that discovery learning-based student
worksheets were stated to be validated, practical, and effective for improving learning outcomes and
understanding of seventh grade junior high school students. Therefore, student worksheets with the
discovery learning model can be a learning innovation that is also a solution to students' mathematical
understanding problems.
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Based on the research that has been done, it is known that the relationship between worksheets and
discovery learning models can help students in understanding mathematical concepts. This is reinforced
by Ermi's opinion (2017) that Student Worksheets have several benefits, including (a) helping teachers
direct students to find mathematical concepts, (b) developing process skills, scientific attitudes, and
student interests, (c) making it easier for teachers to manage the learning process, (d) make it easier for
teachers to see the success of students in achieving learning objectives.This is in line with Suriani's
opinion (2021) that discovery learning-based student worksheets are designed to emphasize finding
previously unknown concepts, so that students feel interested and challenged to get results or findings
through concepts understanding questions on student worksheets.

The results of the research above are relevant to the results of Suriani's research (2021), in the final
test results of the ability to understand concepts which consist of 7 math questions on number material, it
is found that the percentage of mastery learning of experimental class students using discovery learning-
based worksheets is more significant than control class students who do not use student worksheets based
on discovery learning, which reached 72% completeness with an average of 77.59%. Thus it can be
proven that discovery learning-based student worksheets can improve students' understanding of
mathematical concepts. This proves that discovery learning can improve the results of students'
conceptual understanding abilities. This is due to the discovery learning worksheet that is designed to
emphasize the discovery of previously unknown concepts or principles, problems that are faced with
problems engineered by the teacher. So that students are interested in mobilizing all their minds and skills
to get findings through questions of understanding the concepts that exist in discovery learning
worksheets. This is in line with the results of research conducted by Asnita, (2014) showing that the
learning model with discovery learning can improve student learning outcomes.

3. Conclusion

Based on the results and discussion of research, it can be concluded that mathematics student worksheets
based on discovery learning models have an effect on improving students’ mathematical concept
understanding skills. So that discovery learning-based worksheets can be used as learning innovations for
concept understanding skills in number material.

Suggestions that the author can convey based on this research are; (1) to mathematics teachers, for
alternative learning, they should use discovery learning-based worksheets so that students' ability to
understand mathematical concepts is better and is expected to re-evaluate how are student learning
outcomes and characteristics of students, also it is recommended to add teaching materials others such as
learning media that interesting to motivate students in study. (2) for further researchers, it is necessary to
conduct further research on the development of discovery learning-based worksheets for concept
understanding skills, and (3) students are advised to accept and study discovery learning-based
worksheets, so that they can improve their ability to understand mathematical concepts.

Daftar Pustaka

Asih, K. S., Isnarto, I., Sukestiyarno, S., & Wardono, W. (2019, February). Resiliensi matematis pada
pembelajaran discovery learning dalam upaya meningkatkan komunikasi matematika. In PRISMA,
Prosiding Seminar Nasional Matematika (Vol. 2, pp. 862-868).

Asnita, Y. 2014. Pengaruh Model Discovery Learning Menggunakan True or False Statement Terhadap
Pemahaman Konsep Matematis Siswa Kelas VIII MTsN Tanjung Balit Kabupaten Solok. Artikel
Penelitian. Padang: STKIP PGRI.

Ermi, N. (2017). Penggunaan media lembar kerja siswa (LKS) dalam meningkatkan hasil belajar
sosiologi siswa kelas XI SMAN 15 Pekanbaru. Jurnal Pendidikan, 8(1), 37-45.

Ginanjar, G., & Kusmawati, L. (2016). Peningkatan Kemampuan Pemahaman Konsep
Perkalian Melalui Pendekatan Pembelajaran Konstruktivisme Pembelajaran
Matematika Di Kelas Il1 SDN Cibaduyut 3. Jurnal Pendidikan Guru Sekolah Dasar, 1(2), 262-271.

PRISMA 2023, Vol. 6, 87-91



A. Salma, N. S. E. Putri., dkk 91

Hasanah, A. (2004). Mengembangkan Kemampuan Pemahaman dan Penalaran Matematika Siswa
Sekolah Menengah Pertama Melalui Pembelajaran Berbasis Masalah yang Menekankan pada
Representasi Matematik. Tesis UPI Bandung: Tidak diterbitkan.

Ibrahim dan Suparni. 2008. Strategi Pembelajaran Matematika. Yogyakarta:Sukses OFFset, hal.35.

Kusmanto, H. (2014). Pengaruh pemahaman matematika terhadap kemampuan koneksi matematika
siswa kelas VII semester genap SMP negeri 2 kasokandel kabupaten majalengka. Eduma:
Mathematics Education Learning and Teaching, 3(2).

Kusmawati, M., Anggraeni, P., & Kusnandar, N. (2022). Pengaruh Penggunaan Model Pembelajaran
Kooperatif Tipe Jigsaw Terhadap Peningkatan Kemampuan Pemahaman Konsep Matematis Siswa.
PI-MATH-Jurnal Pendidikan Matematika Sebelas April, 1(1), 58-67.

Maharani, L., Hartono, Y., & Hiltrimartin, C. (2013). Kemampuan Pemahaman Konsep Siswa Pada
Pembelajaran Matematika Menggunakan Model Generative Learning di Kelas VIII SMP Negeri 6
Palembang. Jurnal Pendidikan Matematika, 7(2), 1-17.

Mawaddah, S., & Maryanti, R. (2016). Kemampuan pemahaman konsep matematis siswa SMP dalam
pembelajaran menggunakan model penemuan terbimbing (discovery learning). Edu-Mat: Jurnal
Pendidikan Matematika, 4(1).

Mutmainah, S., & Nurhadi, M. (2018). Pengembangan Lembar Kerja Peserta Didik Yang aplikatif-
Integratif Berbasis Pendekatan Saintifik Development of Applicative-Integrative Student Worksheet
Based on Scientific Approach on Reaction Rate Subject. Jurnal Kimia Dan Pendidikan Kimia UNS,
3(1), 6-12.

National Council of Teacher of Mathematics. (2000). Principles And Standards For
SchoolMathematics. Reston, VA: NCTM

Pasaribu, E. Z., Ritonga, M. W., Watrianthos, R., & Hidayah, M. (2020). Pengembangan Lembar Kerja
Siswa Matematika Berbasis Model Discovery Learning terhadap Kemampuan Pemahaman Konsep
Matematis Siswa Kelas XI di SMA Negeri 1 Rantau Selatan. MAJU: Jurnal Illmiah Pendidikan
Matematika, 7(2).

Ratna. (2014). Pendekatan kontekstual untuk meningkatkan kemampuan pemahaman matematis siswa
SMP. Infinity Journal, 3(2), 150-163

Sumarmo, U. (2003). Pembelajaran Keterampilan Membaca pada Siswa Sekolah Menengah dan
Mahasiswa Calon Guru. Makalah. Bandung: FPMIPA UPI. Makalah Disampaikan pada Seminar
Nasional Pendidikan MIPA UPI, tanggal 25 agustus 2003

Suriani, T., & Devita, D. (2021). Efektivitas Lembar Kerja Peserta Didik (LKPD) Menggunakan Model
Pembelajaran Discovery Learning Terhadap Kemampuan Pemahaman Konsep dan Pemecahan
Masalah Matematis. Jurnal Ilmiah Pendidikan Scholastic, 5(3), 59-65.

Wahidah, N., Hasanuddin, H., & Hartono, H. (2018). Pengembangan lembar kerja siswa dengan model
pembelajaran kooperatif tipe kreatif-produktif untuk memfasilitasi kemampuan pemahaman konsep
matematis siswa SMP Negeri 21 Pekanbaru. JURING (Journal for Research in Mathematics
Learning), 1(1), 79-90.

Indriani, S., Nuryadi, N., & Marhaeni, N. H. (2021, December). Student’s Worksheet Design Assisted
with Liveworksheets to Improve Student’s Concept Understanding Skills on Quadrilaterals and
Triangles. In Multidiscipline International Conference (Vol. 1, No. 1, pp. 462-469).

Sinambela, J. H., Napitupulu, E. E., Mulyono, L. S., & Sinambela, L. (2018). The Effect of Discovery
Learning Model on Students Mathematical Understanding Concepts Ability of Junior High
School. American Journal of Educational Research, 6(12), 1673-1677.

Kartika, Y., Hutapea, N. M., & Kartini, K. (2020). Mathematical learning development using discovery
learning model to improve mathematical understanding skills of students. Journal of Educational
Sciences, 4(1), 124-132.

PRISMA 2023, Vol. 6, 87-91



