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Abstract. The study focuses to exceed student learning outcomes in mathematics
subjects on polygon material using puzzle learning models in the fourth grade of Gebang
Elementary School 1 Sidoarjo, Indonesia. The study employs Class Room Action research
method and Ieang puzzles as model with a Kurt Lewin approach through a single cycle
and consisted of four main steps for each cycle: planning, action, observation n:I
reflection. Data is gathered with observations and tests. The results revealed that the
implementation of the puzzle learning model on mathematics subject on polygon material
can imprca the students' score up to 86% in the fourth grade of Gebang Elementary
School 1 Sidoarjo, Indonesia and can aid the achievement criteria of learning process
between students and teachers are categorized as "very good”
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1. Introduction

Some students experience mathematical learning problems because math are considered as
more difficult than other lessons. This is because mathematics is very related to numbers and
formulas. Mathematics is one of many areas of study that occupy a major role in education [1].
Mathematics becomes a subject delivered to all levels get under way from elementary level to
equip learners with logical, systematic, analytical, critical and ingeniousness thinking skills,
along with capability to cooperate. This is because mathematics as a source of science has
produced a lot of invention and development of knowledge that is affected by the development
of mathematical fields. So, math subjects are very necessary for other learners [2]. The intricate
and difficult opinion of mathematical materials makes students become more hard to
comprehend and learn [3]. The difficulties students experience in studying mathematics vary
greatly. One such difficulty is that students are difficult to master the polygon material. In
learning mathematics, students need intermediaries to understand and clarify teachers
explanation.
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Polygons is part of geometry. Geometry is a branch of mathematics shown at every degree of
education, from the lowest to the highest [4]. Each student has different abilities to master the
geometry. The capability to understand geometry in learning and teaching process need to be
considered by the teachers [5]. Teachers play an essential role in the process[6].

The success of student insight is influenced by several factors, which are derived from students
themselves as well as from teachers as educators. The teachers’ factors are the capability to
design learning that has the capacity to foster the students’ learning motivation and to generate
a fun and exciting learning atmosphere [7]. Many students say that math is a difficult lesson. So,
students are reluctant to learn it and affects the lack of their learning results on mathematical
subjects. Learning outcomes are a result of a person's learning process. Learning outcomes
related to the changes of learner. Forms of change as an outcome of learning in the configuration
of knowledge, understanding, behaviour and attitudes, skills and proficiency [8].

Mathematical learning models need tobe fixed and produced relating with the objectives and
features [9]. Students need intermediariesa properlearning medium to understand and clarify
whatteachers are bringing toimprove learning outcomes. As with polygon material, Students
not only see the objects in the classroom but also able to know various kinds of polygon with
mediathatcontains elements of games. Students can find out the various shapes of polygons,
and practise in finding the features of the builds. Students can also learn while having fun in
composing these polygons. Examples of schools that face the case of learning polygon
mathematics materialis in the fourth graders Gebang Elementary School 1 Sidoarjo, Indonesia.

Media is an agency of messaging or learning information thatis to be broughtby the source of
the news to the receiver of the news. The user of teaching media or learning models can help
learning success achievement [10]. Among the proper learning models for this problemis to use
a puzzle media. The application puzzle models can make it easy for learners to performtasks on
polygon material. Puzzle is a game that has been very popular among children. Puzzle is
becoming an effective medium to introduce or test children knowledge through pictures as a
resultoftheir nature thatarouses children's curiosity. Children willlearn toexamine aproblem
by recognizing the clues from the image snippet through the Puzzle game [11]. Despite the
common belief th&fijuzzles can increase motivation [12]. Puzzles are created specifically to
enlarge students' mental abilities, raise and train their intelligent, which helps to comprehend
andcombine betterknowledge acquisition, arouse students'fascinationinmathematics[13].

The application of Media puzzle used in mathematics learning is very motivating students. So,
students can enhance their achievement in Grade 1 semester 1 at SDN Watuagung District
Watulimo in Trenggalek District, Indonesia. The improvements can be seen found on the results
of cycle 1 activity and cycle 2 activity after applying the media puzzle to the mathematics
subjectsin Grade 1[14]. The Learning implementation can enhance student achievement[15].

Education is the ultimate weapon against ignorance. Education management serves to integrate
the cooperation of all elements to realize the achievement of educational objectives. The
achievement of macro-scale educational objectives is constructed from the achievement of
micro-educational objectives of learning results in the classroom. The aims of this research is to
increase the learning results of fourth graders in Gebang Negeri 1 Sidoarjo, Indonesia so that
students find it undemanding to understand mathematics learning organized by teachers with
Puzzle learning models.

2. Research Methods

To solve the difficulties of learning mathematics in polygon material in elementary students then
this study uses Classroom action research mlel class puzzle with Kurt Lewin model. This
puzzle method performs an approach through two cycles consisting of four principal steps for
each cycle: planning, action, observation and reflection. The subject of this research is grade IV

(5]
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EBudent of Gebang Elementary School 1, Sidoarjo, Indonesia. The main Data is derived from 22
students consisting of 10 men and 12 women. The research variables used are X variables
applying the puzzle model as a primary variable; and variable T student leaming ability as
supporting variables. Data is collected with observations and tests. The indicator that students
have mastered a subject is the learning result which is measured to achieve the minimum
submission criteria or predefined standard setting [16]. There are two categories in
determining the student's learning submission, which is to study individually using equation 1
and student learning outcomes classically. Each student is concidered complete the individual
study if it reaches the minimum submission criteria or standard setting S 76%. class is
concidered complete inits classical class if there are S 80% of students who have accomplished
their studies. Quation 1 consisff§ of LM = Learning mastery of individual, Z NS = Total of all
students with a value of S 76%, and N = number of students.

LM ={Z NS)/N x 100%({1)

Table 1. The Criteria of Student and Teacher Learning Process includes five levels of exposure,
and the predicate of Iearni when alearning model is implemented.

table 1. Criteria of Student and Teacher Learning Process

No the Level of the fitle of
Submission Submission

1 80% - 100% Excellent

2 60% - 79% Good

3 40% - 59% Sufficient

4 20% - 39% Less

5 <20% Very lacking

3. Result
This step explained the results of the study on the use of puzzle learning models on
mathematical subjects in polygon material.

a. Pre-cycle resultsdescription

Based on the observations results and discussions with the fourth-grade teachers at Gebang
Elementary School 1, Sidoarjo, Indonesia before the implementation of the puzzle learning model, it
shows that many students have below Minimal submission criteria learning results in mathematical
subjects polygon material. The invidual learning results in the fourth grade of Gebang Elementary
School 1, Sidoarjo, Indonesia is 76. But the fourth graders who score equal to or above 76 are only 12
students so that the value of the submission of classical learning is only 54% of 22 students.

b. Cyclelresearch results description

According to the observation in this cycle, it is possible to know that there has been an
increasement in mathematical subjects learning results on polygon material using a puzzle
learning model. The majority of students reach the classicdéindicator of learning, which is =
86%, which is very good and with an averad value of 80.90. The number of students who have
completed individual study as many as 19 students and the number of students who have not
completed individual study are 3 students as shown in table 2.

4.  Discussions

The data results of the study and development data of the pre-cycle action and cycle Ican be
foundin the table 2. Inthe pre-cycle, low student learning results in mathematical subjects in
polygon materialare suspectedasaresultofstudentsless interestedinlearning with alecture-
learning model used by teachers. It makes students feel confused and less understand of the
teachers’ explanation. The discrepancy of learning models can be a problem of learning math
difficulties in students. This is relating with the investigation ourcomes of Naufalia Izzul Islamy




2nd Bukittinggi International Conference on Education (BICED) 2020

Joumal of Physics: Conference Series

2
and M. Husni Abdullah which suggests that teachers should begble to create active, creative and
innovative learning conditions to improve the students ' learning outcomes. The learning
process should use a suitabffj learing model to be applied for the learning objective to be
achieved. One of its way is the implementation of a learning model to change the learning
process that is initially monotonous and less attractive becomes more meaningful and inherent
to students [17].

table 2. The Results of The Pre-Cycle Action and Cycle |
Mastery Students Not Mastery Students

Description  Frequency % Frequency %o
Pre-cycle 12 54% 10 45%
Cycle | 19 86% 3 13%

Data Table 2 is the result of the pre-cycle and the cycle 1 shows the progression of learning
results in pre-cycle and cycles 1 thatuse the puzzle method in learning mathematics on polygon
material. On pre-cycle there are still 10 students who get below average or 45% score and there
are 12 students or 54% who score above average. In cycle |, there is a significant increasement
in learning outcomes. There are 19 students or 86% who score above average and only 3
students or 13% are given below average scores. The puzzle learning method makes students
able to know different types of polygons, practicing their characteristics with the media that
contains the game's elements. Because learning math becomes more fun like playing and not
boring. The implementation of the puzzle learning method in cycle | proved to improve the
learning results of students who study the mathematical subjects of polygon material in
accordance with the research objectives. Other factors that contribute to students ' success
include intelligence, student learning style, teacher, and classroom conditions. This is relating
with the study of Kartini which suggests that the achievement of students who have scores
above lower level completeness criteria 87.50% in the second cycle on the use of puzzle
methods for mathematical subjects [17].

5. Conclusion

From this study we can learn that the implementation of the puzzle model can improve the
learning results of students of polygon material mathematics in the public elementary school
Gebang 1 Sidoarjo, Indonesia. With this puzzle method, Eflere is a decline of students who feel
difficulties in learning mathematics in polygon material. This can be proved by increasing the
score from the pre cycle to the | cycle. At pre-cycle there are 12 students who got the student's
mastery or 45%. Then in cycle | there is an increBement, the student who gains as many as 19
students or 86%. This puzzle method makes the learning process criteria between students and
teachers classified as "very good".

Acknowledgment
We would like to thank our parents, family, friends, Nahdlatul Ulama and Indonesia.

References

[11  Wahyuningtyas DT, Shinta RN. Pelatihan Media Pembelajaran Matematika Berdasarkan
Kurikulum 2013 Bagi Guru Sekolah Dasar di Gugus 9 Kecamatan Sukun Malang. J Dedik.
2017;14:8-14.

[2]  Sholihah DA, MahmudiA. Keefektifan Experiental Learning Pembelajaran MatematikaMTs
Materi Bangun Ruang Sisi Datar. J Ris Pendidik Mat. 2015,2{2):175-85.

[3] Tusmin E. Kesulitan Belajar Siswa pada Pelajaran Matematika {Rangkuman dengan
Pendekatan Metaethnography). J Visi limu Pendidik. 2017;9{1):2119-36.

[4] Puspasari L, Zulkardi, Somakim. Desain Pembelajaran Luas Segi Banyak Menggunakan
Tangram Berpetak di Kelas IV. J Inov Pembelajaran. 2015;1{2):150-12.

IOP Publishing
1779 (2021) 012048  doi:10.1088/1742-6596/1779/1/012048




2nd Bukittinggi International Conference on Education (BICED) 2020

Joumal of Physics: Conference Series

(5]

(6]
[7]

8]

[9]

[10]

(1]
2]

[13]

[14]

[15]

[16]

7]

Akramunnisa, Tahmir S, Dassa A. Ability Analysis Based on Math Problem Completing the
Early Math Skill and Cognitive Style on Class VIIl SMPN 13 Makassar. J Daya Mat.
2017;5{1):14-28.

Gutierrez A, Boero P. Handbook of Research on the Psychology of Mathematics Education
Past, Present and Future. AW Rotterdam, The Netherlands: Sense Publishers; 2006.
Ayuwanti |. Meningkatkan Aktivitas dan Hasil Belajar Matematika Menggunakan Model
Pembelajaran Kooperatif Tipe Group Investigation di SMK Tuma’ninah Tasin Metro. J SAP.
2016;1{2):2105-114.

Lestari . Pengaruh Waktu Belajar dan Minat Belajar terhadap Hasil Belajar Matematika. J
Form. 2013;3{2):115-25.

Suci SHA, Rosyidah E, Asitah N, Aini N, Murni AW, AnamF, et al. Learning from Picture and
Picture Action Research: Enhancement of Counting Ability on Division of Numbers for
Primary School Students. J Phys Conf Ser [Internet]. 2018;1114{1):012044. Available
from: hitps://iopscience.iop.org/article/10.1088/1742-6596/1114/1/012044

Mahnun N. Media Pembelajaran {Kajian terhadap Langkah-langkah Pemilihan Media dan
Implementasinya dalam Pembelajaran). J Pemikir Islam. 2012;37{1):27-33.

Cahyadi F, Hernita MI. Peningkatan Keaktifan dan Kemampuan Berhitung Melalui Media
Puzzle pada Anak. J Penelit dalam Bid Pendidik Anak Usia Dini. 2016;5{1):92-105.
Klymchuk S. Puzzle-Based Learning in Engineering Mathematics: Students’ Attitudes. IntJ
Math Educ. 2017;48{7);1106-19. Available from:
https://www.tandfonline.com/doi/full/10.1080/0020739X.2017.1327088

Gorev PM, Telegina N V., Karavanova LZ, Feshina SS. Puzzles as a Didactic Tool for
Development of Mathematical Abilities of Junior Schoolchildren in Basic and Additional
Mathematical Education. JMath Sci Technol Educ. 2018;14{10):2-12.

Kasri. Peningkatan Prestasi Belajar Matematika melalui Media Puzzle Siswa Kelas | SD. J
Pendidik. 2018;2{3):320-5.

Iskandar A, Rizal M, Kurniasih N, Sutikno DU, Purnomo A. The Effects of Multimedia
Learning on Students Achievementin Terms of Cognitive Test Results. In:J Phys Conf Ser
[Internet]. 2018;1114{1):012019. p. 1-7. Available from:
https://iopscience.iop.org/article/10.1088/1742-6596/1114/1/012019

Islamy NI, Abdullah MH. Peningkatan Hasil Belajar Melalui Penerapan Model
Pembelajaran Kooperatif Numbered Head TogetherDi Sdn SumberinginJombang.J Penelit
Pendidik Guru Sekol Dasar. 2018;6{4):577-86.

Kartini R. Improving Learning Outcomes of Mathematics Lesson Through Roman Numeral
Puzzle at Fourth Grade Elementary School Students in Malang. In: Proceedings of the 1st
International Conference on Social Sciences Education - “Multicultural Transformation in
Education, Social Sciences and Wetland Environment” {ICSSE 2017) [Internet]. 2017. p.
245-6. Available from: hitps://www.atlantis-press.com/proceedings/icsse-17/25889501

10P Publishing
1779 (2021) 012048  doi:10.1088/1742-6596/1779/1/012048




“Learning Puzzle Model Contribution to Improve Math Subjects
Learning Outcomes

ORIGINALITY REPORT

16.. 11. 164 7.

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Sayyida Hanim Ahida Suci, Elsa Rosyidah, Nur 50/
Asitah, Nurul Aini et al. "Learning from Picture °
and Picture Action Research: Enhancement of

Counting Ability on Division of Numbers for

Primary School Students”, Journal of Physics:
Conference Series, 2018

Publication

Fathor Rozi, Rosidah Rosidah, Mamluatun 40/
Ni’mah, Hilyatul Masun, Khasyiffah Juaeriyah, °
Maimuna. "Blended Learning Approach in

Arabic Learning", Journal of Physics:

Conference Series, 2021

Publication

Submitted to Universitas Brawijaya
Student Paper J y 2%
Submitted to Universitas Muhammadiyah 1 o
Surakarta °
Student Paper

sulfikarsallu.id

Internet Source



1o

Sri Adelila Sari. "Comparison of problem solving
with problem posing learning models of student
learning outcomes in the concept of the periodic

system", 2010 2nd International Conference on
Education Technology and Computer, 06/2010

Publication

1o

=0

eprints.gla.ac.uk

Internet Source

1o

eprints.whiterose.ac.uk
H Intl(:a)rnet Source <1 %
n Netta Divana Vita Sembiring, Irma Wulandari, <1 .
- . Yo
Desy Intan Permatasari. "Determination of
Learning Media in Elementary School using
Multi-Objective Optimization on the Basis of
Ratio Analysis Method", 2020 International
Electronics Symposium (IES), 2020
Publication
Pavel Gorev, Nadezhda Telegina, Lyudmila <1 o

Karavanova, Stella Feshina. "Puzzles as a
Didactic Tool for Development of Mathematical
Abilities of Junior Schoolchildren in Basic and
Additional Mathematical Education”, Eurasia
Journal of Mathematics, Science and
Technology Education, 2018

Publication



Exclude quotes Off Exclude matches Off
Exclude bibliography Off



	“Learning Puzzle Model Contribution to Improve Math Subjects Learning Outcomes
	by Fatkul Anam

	“Learning Puzzle Model Contribution to Improve Math Subjects Learning Outcomes
	ORIGINALITY REPORT
	PRIMARY SOURCES


