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Abstract

Received: August 08, 2021 Math Domino Learning Media game is developed to meet the needs of

Revised:  February 03, 2021  students because it has not been the availability of learning media to help

Accepted: February 09, 2021 the process of learning mathematics. The research aims to determine the
existence of learning media to improve the development of game media
through the learning media of Domino math game and the feasibility of
Domino math learning. The subjects of this study were 7th grade students
of JHS in Jakarta which consisted 25 students. This research type is
Research Development (R&D) with ADDIE model. This investigation
consists of several steps, namely: (1) Analysis, (2) Design, (3)
Development, (4) Implementation, (5) Evaluation. Validity test was done
by 6 validators. Based on the results of research, it can be concluded that
development of learning media MATMINO can be used on mathematics
subjects. The results show that the average gained from material experts is
4,33 (very decent) and the average gained by media experts is 4,37 (very
decent). Student's response to learning media of MATMINO was in very
good category with 4.33 average score. As a result, it is stated that domino
mathematics learning media on algebra material can be used in the process
of learning mathematics activities.

Keywords: Mathematics Learning Media, Domino Math Game, ADDIE

(*) Corresponding Author: E-mail: leo.eduresearch@gmail.com

How to Cite: Wahyuningtyas, S., Leonard, L., & Astuti, N.T. (2021). Developing MATMINO (domino
mathematics) learning media in grade 7 Algebra material. Formatif: Jurnal llmiah Pendidikan MIPA, 11
(1): 1-14. http://dx.doi.org/10.30998/formatif.v11i1.8158

INTRODUCTION

Advancing or developing a country can be determined by the quality of education
and human resources. Education is a pillar of life of the Nation (Cinnirella & Schueler,
2018; Setiawati, 2017; Anwar, 2016), the advancement the education of a nation is
increasingly determined by the Society (Hanushek & Woessmann, 2020; Suciati, 2015).
Sekuloska (2014) and Leonard & Wibawa (2020) asserted that the knowledge and skills of
human development and resources were obtained from ongoing education and training
processes. This is in line with the determinants of establishing a better life, including the
nation's life is build human resources (Manullang, 2013; Donou-Adonsou, 2019). Sua
(2013) and Sudarsana (2016) ) assert that education can make the development of human
resources faster to understand and be ready in the face of change and development of the
nation.

In the educational world, mathematics is no longer a matter of foreign sounding.
Mathematics is a mandatory subject from elementary to higher education. James Joseph
Sylvester (Johnson & Steinerberger, 2019) ) reveals that mathematics relates to reasoning
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based on thought processes. Mathematics is a scientific thinking that students must be
mastered in an education unit. Serlina & Leonard (2019) reveals that mathematics is not a
science that is only used for himself, but it is essential for science. This is what makes
mathematics as a science of knowledge (Yosefa & Hesvi, 2014; Novitasari & Leonard,
2017) so, mathematics is the main key to other knowledge learned in school. Mathematics
is not only for calculations but also used by other sciences for the development of science
(Muhtadi, 2019). Students complain that mathematical subjects are an elusive (Mahendra,
2017; McGowen & Tall, 2013), scary (Ruff & Boes, 2014) and boring (Eng & Fah, 2011)
caused by students have not understood the concept so that it impacts the connection
conceptually (Ramli, 2013). Sahara (2017) reveals that mathematics is very beneficial in
its role in everyday life, making students disciplined, honest, hard work, creative, curious,
self-reliant, communicative and responsible (Surat, 2016); therefore, it is necessary that the
students interested in mathematics.

Unattractive Mathematics (Attard & Holmes, 2020) ) is one of the reasons
Mathematics is less preferable because the learning strategy that the teacher has delivered
is less precise. Teachers must use appropriate variations in their learning strategies. The
monotonous delivery of teachers will cause students to be less interested in learning.
Students feel bored and less interested in following the lesson, so there is no motivation in
him to understand the material that his teacher delivered. Motivation has a very important
role in the learning process (Lopez-Fernandez, Ezquerro, Rodriguez, Porter, & Lapuerta,
2019; Law, Geng, & Li, 2019; Mayangsari & Mahardhika, 2019). The lack of motivation
to make students do not care about the mathematics lesson, making the results of
mathematics still low.

The learning of mathematics that has been implemented by teachers uses
conventional approaches. As Lin, Wang, & Yang (2018) The lack of student involvement
in the learning process is an educational problem for every country, teacher-centered
learning that is in the opinion of Leonard & Nisa (2020) that the majority of teachers in
Indonesia only conduct one-way and classical learning to cause low student responses in
the interest of learning mathematics. It can cause students to not actively participate so that
in following the learning of students there is no curiosity, no questions and no learning
interest (Anggo & La Arapu, 2018). Problems that often occur in the field during the
learning process that has been done so that the low student learning outcomes are not
entirely due to outside factors such as busy teachers, household conditions, environment
and others. There are certainly many weaknesses influenced by the teacher's own factors
such as the willingness to prepare better materials (Wibawa & Leonard, 2020), the will of
the teacher himself to apply the teaching methods that have been obtained in the college.
In addition, teachers are also less able to develop teaching skills that can attract student’s
attention and stimulate students to learn. Teachers should provide activity to students
(Diego, Carlos, & Jose, 2019) ) to solve problems based on his or her ability (Yuliati, 2017).

One of the ways teachers can regrow the spirit and attract students in learning is
through the use of learning media. The use of learning media is important in learning
objectives. Media learning can serve as aids in the learning process (Nugroho, Putra, Putra,
& Syazali, 2017) then the role and function of learning media should not be ignored. A
quality learning process, one of them, always provides a variety of learning resources or
learning media. The selection of learning media requires media that can change the
student's perception of mathematics learning so that learning becomes more enjoyable and
can increase the motivation and learning interest of students. The role of teachers is also a
factor that can influence students to grow interest in learning, in order to improve the
effectiveness and efficiency of learning. The effectiveness of the learning process is
influenced by the teachers and learning media used. Most teachers do not use the learning
media when delivering subject matter. This is unfortunate learning in the classroom using
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only the equipment of markers, whiteboards and power points. The equipment's use factor
leads to one-way learning. In other factors, the school only has a certain learning media
e.g., on a space-building material. Some schools have no learning media.

Domino's media game is one of the game media that can cause interesting learning
activities and help the atmosphere of learning to be happy, lively and relaxed. The learning
process is an activity that needs to be designed properly and correctly in order to influence
the students to achieve the educational objectives (Karimah, Supurwoko, & Wahyuningsih,
2014). The objective of education is essentially to deliver students to changes in the
behavior of both intellectually, morals and socially in order to live independently as
individual and social beings. These objectives can achieve so that students interact with the
learning environment organized by the teacher through the learning process.

Domino Game Media is one of the developments of visual based print media,
because the media is generated through the process of printing which generates text,
graphics, and photos or images displayed on the card. Domino's Media card game can
enhance student learning interactions in the classroom. Sahman (2019) explained that there
was an increase in teacher activity, and students using the Domino game media. This proves
the relation between the activity of students in class with student learning outcomes. The
use of this game all students can do games that do not require special skills in Coverflow,
as long as accompanied by instructions for use. Developing MATMINO (Domino
Mathematics) Learning Media in Grade 7 Algebra Material Researchers hope the creation
of this mathematical learning medium becomes an alternative to be the solution of the
instructional problem in math.

METHODS

This research, using Research and Development methods (R&D). The resulting
product later shaped visual-based print media. This product developed to develop Domino
math learning media for algebraic material in accordance with curriculum 2013 revision
2017 that applies to students at Junior High School 209 Jakarta.

The model of development that is referenced and used in research and development
of learning Media is the model ADDIE (Analysis, Design, Development, Implementation,
and Evaluate). The initial stages of this research are the needs assessment analysis,
audience target analysis, analysis of topics and tasks obtained after conducting problem
identification through the results of initial need analysis survey, which is the delivery of
learning that is monotonous and one-way, limited use of learning media so that the need
for additional learning media. The second stage is the design stage used to create the
Learning Media Design Mathematics Domino. This stage is tailored to the outcome of the
need’s analysis including the design of product designs materials, game rules drafting,
guestions, points, and answers, arranging product valuation instruments. The third stage is
the development stage. This stage researchers began to produce learning media, namely
physical form, so that this stage will produce. Prototype produced and tested by experts to
be given quality assessment and commentary and suggestions and improvements for the
repair process. The Prototype has been validated by material and media experts. The of
stage is the development stage and has been declared worthy by the experts, will be
implemented or tested to the user in a real situation in the field. The implementation stage
is done to students to respond to learning media. However, at this stage of charging is done
online because of the effort to meet students in groups. The fifth stage is analyzing the
feasibility of mathematics learning media that has been developed.
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RESULTS & DISCUSSION

Results

The development of media uses the model with ADDIE stage (Analysis, Design,

Development, Implementation, and Evaluation). Based on the research conducted, there is
a learning media in mathematics Domino consisting of five stages.

Analysis

This analysis there are three stages conducted based on the results of preliminary

interviews structured in the teacher, namely, analysis of need assessment, audience target
analysis and analysis of tasks.

a.

Basic Needs analysis

Structured interviews on three teachers obtained information that the use of media
game learning has not been used. The average learning medium used by teachers is
still limited to PowerPoint, projector, laptop and props in social arithmetic material
and number operations, and teachers feel difficulties in delivering algebraic material
because the material is abstract.

Target Analysis

Age 13-15 students experience cognitive development that can understand and assume
about the things that are imaginative. Students can understand the ability of symbolic
thinking. So that making children still need media for learning resources. Expressed
by one teacher that students should have direct involvement in seeing or touching the
media as an understanding of the material being taught. The results of interviews with
teachers are informed that students are more likely to play. Students who feel saturated
when doing their learning will be more interested in doing other things like chatting
with friends or doing other activities. The tendency to reduce the learning interest of
students can be anticipated to create learning media that carries the theme of playing
while learning.

Task Analysis

Analysis of the task is done by analyzing the basic tasks that students must be mastered
can achieve minimal competence. The task analysis is obtained from core
competencies and basic competencies. Algebraic materials include 2 basic
competencies.

Design

a.

Designing Learning Media Design

Completeness in the Learning Media game Math Domino is a 1-piece game board
mathematics Domino, 1 set of questions (54 pieces), game rules, material summaries
and discussion of the question. Designing the design as a base of Matmino card media
products. The Prototype of the back MATMINO card contains a card design and
motivational sentence. This card measures 6 cm x 10 cm. Prototype Card problem
MATMINO, this section contains the questions that have been determined. This card
measures 6 cm x 10 cm. Prototype MATMINO Board, this board is used as a table
while playing. Designed to be folded in size 25 cm x 36 cm. Prototype Game manual
MATMINO, this section contains the game guide MATMINO, the material summary
and discussion of the card in the design displays the form of cards and the question to
make it easier for students to find answers. Game manual MATMINO designed size
13 cm x 18 cm. Problem on the card MATMINO has a variety of different problems.



Wahyuningtyas, Leonard, & Astuti. / Formatif: Jurnal Iimiah Pendidikan MIPA 11(1), 1-14

One of the same answers has eight different questions. A set of cards consisted of 56
guestions.

b. Drafting rules, problems and key answers
This stage creates rules of domino math games, materials, questions and answers.
Rules of the Domino math game are almost the same as the Domino game rules in
general, however. Before starting the game, students first read the material summaries
and examples of the questions that have been provided in the Handbook, and then start
the game MATMINO. MATMINO card distributed by MINO, each player gets seven
cards. MINO shares a blank paper for scribbles. Before starting the player game on a
card that has been held for 15 minutes. The game starts from the first player, then the
second player starts from the right side of the first player. The first player is tasked
with issuing cards. Players who take turns pairing cards but cannot answer should say
"MATMINO" and lose turn pair cards. The game finishes when the card runs out or
times out. The winning criteria in the card game are out of the first time or the rest of
the cards held at least each. The material and questions contained in the media
Learning game MATMINO is adapted to the material contained in the school syllabus
in the applicable algebra. Researchers made 54 questions and 54 key answers and
material summaries. 54 Problem loading 2 core competencies is loaded with a level of
difficulty from easy to difficult. The problem contains calculations and questions
about the story.

c. Develop product valuation instruments
The instrument used to collect data is a polling. Poll is an information gathering tool
by submitting a question in writing to be answered in writing by the respondent
(Nugraha & Sundayana, 2014). Poll in the form of questions to explore information in
collecting data such as the feasibility of learning the math of dominoes, accuracy of
contents, design, and student response after using the math game media Domino. The
polling used in this development study to obtain data from material experts, media
experts and students as content of evaluating the development learning product or
media. The appraisal of the polling uses the Likert scale (scale five). Alternative
answers used in polls are SS (very concur) =5, S (concur) = 4, R (doubtful) =3, TS
(disagree) = 2 and STS (very disagree) = 1. Conversion of scoring result score into
value with five categories according to (Widyoko, 2012).

Table 1. Scoring conversion of scoring results into values with five categories

Score Formula Value Classification
5 x =421 A Very decent
4 341 <x <4,20 B Worth
3 2,61 <x <340 C Decent enough
2 1,81 <x <260 D Less decent
1 x<18 E Very less decent

Development

Stages of development include product manufacture, validation of product
usability and repair or revision. Product creation consists of designing products using the
application Canva, Corel Draw X7 and Adobe illustrator. MATMINO card material is the
paper art carton 310 gram, for the manufacture of this card is made with two pieces of paper
art carton 310 grams to be more durable coated with stickers. The creation of board games
made of wood, with stickers of 210 grams art carton made of glossy wood. The material
uses for the packaging is a coated 260 grams art carton. The creation of game guides,
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material summaries, and discussions is found in one handbook made with 100 grams of
paper material, the cover made Doff paper.

The products are developed in the form of print media games. The game comes
along with summary of the material and discussion of questions. Here is the result of the
realization of developed learning media.
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Figure 1. Design Media Learning MATMINO

The feasibility of MATMINO card media can be known from the results of the
validation assessment by the material members (2 lecturers and 2 teachers) and media
experts (2 Mathematics education lecturers). Here's the assessment by the six validators:
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Table 2. Domino Math card Media Feasibility Validation Results

Number Validator Number of Average Description
scores

1  Material expert Lecturer 1 87 4,14 worthy

2 Material expert Lecturer 1 98 4,67 very decent

3 Expert Material Teachers 1 90 4,28 very decent

4 Expert Material Teachers 1 86 4,09 worthy

5 Media Experts 1 84 4,2 worthy

6  Media Experts 1 91 4,33 very decent
Average end 536 4,28 very decent

Judging by the table 2 the results of the validation are known that the average
validation result is 4.28 included in the very decent category that can be used in the learning
process. After performing expert validation (media experts and materials). Researchers do
revision according to advice from experts. Here is a view before and after the revision is
presented in table 3.

Table 3. Critique and learning Media suggestions

Number Criticism and suggestion Action

Add the opening sentence for the bottom Simple the following

1 question type. form of algebra 11a —
11a — 2b — 8(a — b)! 3b—8(a—b)!
to question the form of algebraic division Simple the following
should be likened its symbol. form of algebra

2 For example (30x2 — 55x + 25) + 5 !
30x2 — 55x + 25 |
— !

Implementation

This stage is a phase for knowing the feasibility of the resulting product, which is
the Domino math game media in algebraic material for the VII class. Students are given a
poll that contains the response items to assess the feasibility of the Domino math game
media from the user's response aspect. Based on a small group field trial involving a grade
VII student with as many as 20 children, it is presented in table 4.

Table 4. Student Response Results

Aspect Average Description

User 4,36. Very decent

Based on the results of small field trials, it can be noted that the learning media
MATMINO has an average end of 4.36. The assessment results in a range of X >4.21 with
a description very decent. During the student group trials, there are no obstacles in the
implementation and the atmosphere is conducive. The comments and suggestions from
student’s response after using the learning media MATMINO is fun, interesting and cool
game, can be played when feeling bored or rest.
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Evaluation

This step is to know the feasibility of the product that is produced, the Learning
Media of MATMINO (mathematics Domino) in class VII includes algebra material. The
evaluation stage, the researcher will evaluate the four previous stages. The analysis phase
of necessity can be concluded that the learning Media game does not exist, the teachers use
the Microsoft presentation software to assist the learning process, according to the
characteristics of students who like to play. The design stages include making prototype
media lessons, questions, game rules and guidebooks. The development stages include
product creation, validation and revision. The validation phase includes media experts,
material experts. The media experts by two mathematics education lecturers who give an
online assessment earned an average of 4.375. The assessment results of the media experts
entered in the range of X > 4.21 with the category of very decent, get advice so that the
Media learning continues to economic aspects. Researchers proceed to the economical
aspect by providing the form of softcopy so that the Media can be owned by all teachers
and users. The material members are two professors of mathematics education and two
teachers who give an online assessment get an average of 4.34. The assessment results of
the media experts entered in the range of X > 4.21 with the category very decent, with
revisions as per the suggestion. The algebra problem added an opening sentence for several
types of questions and corrected the writing of the division symbols for the same. Stage of
to know the feasibility of Media learning after being validated by material experts and
media experts. Students are given an online poll containing items of feasibility response to
the mathematical Media Domino. Student Assessment results earned an average of 4.36.
The results of student’s studies in the X > 4.21 range with the category very decent, some
students comment about this product are fun, interesting and can help in learning
mathematics. The conclusion of the assessment of media experts, material experts and
students suggest that the media of mathematics Domino learning is well worth using.

Discussion

Researchers are able to successfully present the learning of Domino math media
that has been validated by experts with excellent value and worth using. Research similar
products in developing the media game Domino quite a lot (Herawati, 2017; Wulan, Dibia,
& Suarjana, 2013; Sahman, 2019; Amir & Wardana, 2017; Harsono & Prihatnani, 2018;
Sidarta & Yunianta, 2019; Bilda, 2016; Hebden, 2011; Halim, 2020; Khalidiyah, 2017;
Nugraha, A. & Rafidiyah, 2019; Veni Melina, 2017; Gough, 2015)

Math Game Domino has an educational element that can be used to educate and
can be used in a fun and exciting mathematical learning process. Math Game Domino is a
game that is inspired by a game of Domino in general that combined with the giving of
motivational sentences on the back of the card. This game that makes this math Domino
game is different from the Domino games in general and the game dominoes that have been
used as learning Media (Nugraha & Rafidiyah, 2019).

Domino's mathematics is designed and developed with a slight modification so
that students can focus on learning and not eliminate the gameplay of the Domino itself.
The modifications included in this Domino math game include each of the back cards given
the motivational sentences to build the student spirit. No previous studies have given the
motivational sentence on the Domino card (Harsono & Prihatnani, 2018). The design
display of the back of the card can be seen in Figure 1 that distinguishes the motivation
sentence on MATMINO design.
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L)

Figure 2. Design Differences MATMINO and DOMAT

The problems used in the game are related to algebraic material. This game is

designed with the creation of problems that comply with the basic competencies from the
easy difficulty level to the difficult to be equipped with the story, the previous product
problem is used only a number (Nugraha & Rafidiyah, 2019) and given the obvious
instructions and the purpose of the question on algebraic material. The difference can be
seen in Figure 3. Expected in this game the students will be motivated to complete each of
the questions gained. This Domino math game is in the form of print media, so students
can make it easy to play. The game card is designed with interesting colors.
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Figure 2. Differences in algebra in MATMINO and number operations

Based on the results of the student response questionnaire shows that the learning
media of mathematics Domino is effective in supporting learning activities because it
makes students feel happy and more passionate about studying mathematics on algebraic
material. The effectiveness is in accordance with the opinion of Harsono & Prihatnani
(2018) about the effectiveness of a media, especially the game as a media learning, which
is a game that is packaged appropriately in learning can serve as a positive media alternative
to support learning activities. This game can help students increase motivation (Herawati,
2017; Sidarta & Yunianta, 2019), a student who exercises creativity (Amir & Wardana,
2017) and improve learning outcomes (Bilda, 2016; Wulan dkk., 2013;Sahman, 2019).
Gough (2015) added a number of learning benefits while playing, among others, can get
rid of the inhibiting seriousness, eliminating stress in the learning environment. The game
of Domino as a learning medium is already widely used from early years school to higher
education. Domino as a medium of learning not only on the subject of mathematics only,
but is in the subject of Javanese language (Devi & Maisaroh, 2017). The majority of
Domino games are used for elementary school levels such as research (Veni, 2017
Sahman, 2019; Amir & Wardana, 2017). The Domino Math game guide on the research
was modified from previous research and a few additions to make it easier for players to
understand.

Math Domino Learning Media according to the results of the validation and the
student response poll has several advantages, among others, flexible because this game is
a media learning the print product so it can be played anytime. The materials and problems
in this media have been in accordance with the basic competencies that students must
achieve, making memorization lessons more enjoyable and providing a new learning
experience to the students. This Domino math is easy to play, the design and interesting
colors do not make students bored.

The result of this learning media development of Domino math contains algebra
material. This learning Media is equipped with a handbook that includes the rules of the
game, the summary of the material, examples of questions and discussion of the questions
available on the card MATMINO that can help students to facilitate the learning, recall the
material and understand the questions provided. The development of this learning media
researchers compiled materials based on the need’s analysis. Students can repeat the
material again in this handbook. Students can apply this MATMINO game to his friends.
The contents of the materials and the questions provided on the learning media are based
on basic competencies and consist of algebra material. The questions used for the game
and the submission of the material in the researcher's guidebook use language that is easily
understood by class VI students. The materials used in the Domino games are vocabulary
on English subjects (Khalidiyah, 2017; Wing, 2015) and fractional on mathematical
subjects (Hebden, 2011; Amir & Wardana, 2017). This Domino math game can train
students' recalls in material mastery, train and encourage students' courage to express their

-10 -
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opinions, and train the mastery of concepts and understanding of learning materials. Media
Learning Game Math Domino is expected to increase the motivation of students to help
students in learning mathematics, help understand the material presented, and can change
the mindset that learning is not only fixed on the book of subjects only. This Domino math
product can be used repeatedly and stimulates children to learn to solve problems that are
unnoticed by the students.

CONCLUSIONS

The conclusion of this research and development is as follows: the development of
Domino Mathematics learning Media in algebra, system of equation and linear equality of
one variable, and comparison using ADDIE's development model is analysis, design,
development, implementation, and evaluation (assessment). Domino's mathematical
feasibility on algebra, system of equations and linear inequality of one variable, and
comparative based on material expert assessment earned very decent categories and based
on media expert assessment get very decent categories too.
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