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 This research aims to determine whether Tarsia puzzle 
can be used to create joyful learning of mathematics 
according to elementary school teachers’ perception. 
Forty two elementary school teachers who teach at 
different schools in Bangkalan, Madura were surveyed. 
In this survey research, data about teachers’ perception 
were collected using a questionnaire with 16 close-ended 
items (Likert Scale 1 – 4). Descriptive statistics 
consisting of percentages and means were used to 
analyze the data. The results showed that teachers agreed 
that Tarsia puzzle can help teachers to create joyful 
learning of mathematics in elementary school. However, 
some of them stated that they had lack confidence and 
competence in using Formulator Tarsia.  
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Cara merujuk artikel ini:  Abstrak 

 Penelitian ini bertujuan untuk mengetahui apakah 
puzzle Tarsia dapat digunakan untuk menciptakan 
pembelajaran matematika yang menyenangkan 
menurut persepsi guru sekolah dasar. Survei 
dilakukan terhadap empat puluh dua guru sekolah 
dasar yang mengajar di berbagai sekolah di 
Bangkalan, Madura. Dalam penelitian survei ini, 
data tentang persepsi guru dikumpulkan melalui 
kuesioner dengan 16 pernyataan tertutup (Skala 
Likert 1 - 4). Statistik deskriptif yang terdiri dari 
persentase dan rata-rata digunakan untuk 
menganalisis data. Hasil penelitian menunjukkan 
bahwa guru setuju bahwa puzzle Tarsia dapat 
membantu guru menciptakan pembelajaran 
matematika yang menyenangkan di sekolah dasar. 
Namun beberapa diantaranya menyatakan kurang 
percaya diri dan kurang kompeten dalam 
menggunakan Formulator Tarsia. 
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INTRODUCTION 
Students often find difficulties in solving mathematical problems. 

PISA 2018 results show that Indonesia ranked 75th out of 80 countries. 
Mathematical average score for Indonesia is 379. This score is still far from 
the global mathematical average score of 489 (OECD, 2019). Simamora et 
al., (2018) found that the level of students' mathematics skills was still low 
and students were less interested in mathematics because they faced some 
difficulties to understand that subject. Teachers should give a strong 
mathematical foundation to students from an early age. UNESCO Institute 
for Statistics (2017) states the importance of gaining mathematical 
knowledge, especially for adolescents and children. This opinion is 
supported by Hasler & Akshoomoff (2019) that every children should 
have basic mathematical skills. Education in COVID-19 pandemic bring 
many challenges to teachers, schools, students, and parents who have to 
adapt to the new strategy of teaching and learning. Some teachers 
reported that in distance learning, teachers need more effort to construct 
students' understanding than face-to-face learning (Rasmitadila, 2020; 
Putri et al., 2020). However, various attempts can be made to improve 
students' mathematical skills. Mathematics material at the elementary 
level can be taught by a fun method. Learning in a pleasant atmosphere 
can increase student motivation to master certain idea or concept 
(Widyawulandari et al., 2019). Another research also stated that teacher 
enjoyment of teaching mathematics in elementary schools has important 
effects on the mathematics teaching and learning process (Kirikkaya et al., 
2010; Russo et al., 2020). Therefore, in any situation, both normal condition 
and this unpredictable crisis, the teacher must remain calm and be more 
creative in implementing fun method to keep students motivated and 
engaged in learning activities. 

Joyful learning is one of the learning strategies that encourages 
student involvement in discussion, asking questions and team work. This 
learning concept emphasizes experiences that make students feel happy in 
each step of their learning (Wei et al., 2011).  The fun atmosphere and no 
burden for teachers and students are the concept in joyful learning (Wei et 
al., 2011; Bhakti et al., 2019). A pleasant atmosphere encourages students 
to be actively engaged without feeling pressured. Joyful learning is a 
synergistic strategy and practice of active learning (Clark & Mayer, 2008). 
This strategy can increase learning motivation and positive perceptions 
about learning (Ariawan & Pratiwi, 2017). In practice, joyful learning is 
usually integrated with instructional media. Instructional media can help 
students visualize mathematical objects, so that they can understand the 
material more easily (Berney & Bétrancourt, 2016). Instructional media can 
make the learning process more appealing (Cope, 2015) such as 
mathematical games, puzzles, hand – on activities, realistic and life related 
problem solving (Yabo, 2020; Putra, 2020). 

One of the instructional media that can be used in learning 
mathematics in elementary schools is puzzle.  Puzzle can be used to 
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enhance comprehension of subject content, encourages collaborative 
learning and create a competitive environment in the classroom (Stoten, 
2017). Puzzles in the learning process can be used to accomplish learning 
objectives and to foster students’ general and specific mathematical 
abilities (Gorev, 2018). Sengul & Argat (2015) suggested to use various 
teaching tools, especially puzzles, to help students with low academic 
performances. Another research found that puzzle game can bring out 
students' enthusiasm, thus encouraging their participation and 
stimulating their action in problem posing activities (Candiasa et al., 2018).  

Puzzle as an instructional media contains problems related to a 
particular topic, for example Asri el al. (2020) used puzzle to help students 
learn Pythagoras Theorem. Nowadays puzzles can be made easily using 
the Formulator Tarsia software. This software provides various geometric 
and domino puzzle templates. The teacher can choose the shape of the 
puzzle according to the needs and number of pairs of questions and 
answers that will be presented. Various templates provided by Formulator 
Tarsia can be seen in the figure 1 below.  

               Figure 1. Puzzle templates provided by Formulator Tarsia 

 
The left side of figure 1 contains the basic template of the Tarsia puzzle. If  
one of the templates is clicked, various puzzle shapes will appear as seen 
in the right side of the figure above.  

Formulator Tarsia is free licence software. It contains the equation 
editor for creating the mathematics expressions. This software allows easy 
support for teachers and provides them new perspectives to development 
of their teaching innovations (Hermitech Laboratory, 2003). Puzzles 
created using Formulator Tarsia can be presented in printable form and 
easy to cut out. Tarsia puzzle is separated into smaller fragments. Each 
side of the fragments contains clues or statement that need to be matched 
to one another to form a certain shape. It can be used as instructional 
media in hands on activity. Examples of mathematics Tarsia puzzle are 
shown in the figure 2 and 3 below.  
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Figure 2. Example of rhombus puzzle      Figure 3. Example of triangular puzzle 

 
Technology enriches the classroom with a lot of educational software 

that can be used to achieve learning goals (Setyaningrum & Waryanto, 
2017). Teachers need to be more creative in integrating pedagogy and 
technology to boost students' interest (Buckley & Doyle, 2016). Technology 
in education helps teachers in providing instructional media that matches 
the levels, needs, and diversity of students (Lee, 2017). However, some 
teachers still have difficulty in integrating technology in teaching and 
learning process. Teachers need to be encouraged to integrate technology 
in designing learning strategy that is more effective and enjoyable. 
Elementary school teachers need to improve their technology skills since 
the technology and education quality improves better and faster day by 
day. Factors that influence teacher decisions in integrating technology for 
instruction are their school culture, confidence using technology, and 
beliefs about technology in teaching (Howard & Mozejko, 2015). The 
introduction of learning software starting from the simple one is expected 
to foster teacher confidence in using technology. Formulator Tarsia is an 
easy-to-use software. The product of this software is easy to implement in 
class as well.  

Trigwell  (2012) stated that the confidence that teachers get from 
positive feelings about teaching can encourage them to adopt various 
learning approaches that appropriate to their students' needs. Therefore 
this research focused on how elementary school teachers' perceptions of 
the use of Tarsia puzzles to create joyful learning of mathematics and their 
response to the Formulator Tarsia as a new technology that can be utilized 
to design learning activities. In this research, elementary school teachers 
solved mathematics puzzles created by Formulator Tarsia in a small 
group. After completing the puzzle, elementary school teachers were 
introduced to the Formulator Tarsia. 

 
METHOD 

This survey research uses a quantitative approach that emphasizes the 
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use of self-report measures on research respondents. The respondents of 
this research were 42 teachers who teach at different elementary school in 
Bangkalan, Madura.  These teachers are school representatives who have 
been appointed by Education and Cultural Office of Bangkalan to attend 
teacher professional training on innovative learning. Among these 
teachers, there were 14 teachers who have used puzzles in the learning 
process. However, all teachers have never known the Formulator Tarsia 
software. 

Respondents completed the Tarsia puzzle in groups consist of 4-5 
persons and got a tutorial on using the Formulator Tarsia software, from 
introducing the basic menu bar and toolbar function to steps to create 
various kinds of puzzles. Through this activity, teachers gained experience 
on how to solve the Tarsia puzzle and how to create it using Formulator 
Tarsia. Then, they were asked to fill a questionnaire consist of 16 close-
ended items to find out their perceptions about the use of Tarsia puzzle in 
mathematics learning based on their experiences in solving puzzles in 
groups. The questionnaire also contained the teachers’ responses to the 
Formulator Tarsia as a new technology. Statement items about teachers’ 
perception are modified from previous research conducted by Wei et al. 
(2011), Howard & Mozejko (2015), Stoten (2017), (Gorev, 2018), and 
(Bhakti et al., 2019). The statements in the questionnaire were presented in 
the form of positive and negative statements (Table 1).  

Table 1. Distribution of statements in the questionnaire 

Aspect Positive Statement Negative Statement 

Item number Item number 

Joyful Learning 1, 3, 5, 7, 9 2, 4, 6, 8, 10 

Formulator Tarsia Software 11, 13, 15 12, 14, 16 

 
The questionnaire uses a Likert scale 1-4 . The scoring responses on 

positive and negative statements are presented in table 2. The data were 
analyzed with descriptive statistics that include the percentages and the 
mean score in every aspect. The mean score was concluded based on the 
category on Table 3. 

Table 2. Scoring Guidance 

Statement 
Response 

Strongly 
Agree 

Agree Disagree 
Strongly 
Disagree 

Positive  4 3 2 1 

Negative  1 2 3 4 
 

Table 3. Criteria of Elementary School Teachers’ Perception 

Score  Criteria 

 Poor 

 Fair 

 Good 
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RESULTS AND DISCUSSION 
Elementary school teachers solved mathematics puzzle created by 

Formulator Tarsia in a small group consist of 4-5 persons. Tarsia puzzle 
was presented in colorful paper to make them look attractive. The puzzle 
contains questions and answers about elementary mathematics, such as 
arithmetic, fraction, and geometry. Each teacher seemed enthusiastic and 
involved in solving the puzzle. Figure 4 and 5 show the Tarsia puzzle 
completion process.  

           Figure 4. Teachers’ Activity                       Figure 5. Teachers’ Activity 

 
The results of the questionnaire are presented as a percentage of the 

number of teachers who responded to certain statements as shown in the 
Table 4.  

Table 4. Percentage of Teachers’ Perception of Tarsia Puzzle 

Statement item 
The number of respondents (%) 

Strongly 
Agree 

Agree Disagree Strongly 
Disagree  

1. Tarsia puzzle can be used in mathematics 
instructional in elementary school level. 

85.7 14.3 0.0 0.0 

2. Students and teachers feel pressured in 
learning process using Tarsia puzzle. 

0.0 4.8 23.8 71.4 

3. Students have opportunity to create their 
own strategy to solve Tarsia puzzle. 

38.1 54.8 7.1 0.0 

4. Tarsia puzzle cannot be used in outdoor 
learning setting. 

0.0 7.1 38.1 54.8 

5. Students will engage to the classroom 
activity using Tarsia puzzle. 

40.5 52.4 7.1 0.0 

6. Tarsia puzzle is too complicated for 
elementary school students. 

9.5 11.9 50.0 28.6 

7. Tarsia puzzle can arouse students' 
enthusiasm. 

66.7 16.7 9.5 7.1 

8. Students cannot develop creativity in 
solving Tarsia puzzles. 

14.3 19.0 50.0 16.7 

9. Students and teachers can find the 
pleasure in teaching and learning 
mathematics using Tarsia puzzle.  

76.2 23.8 0.0 0.0 

10.  Tarsia puzzle can reduce student 
enthusiasm for learning. 

7.1 9.5 31.0 52.4 

11. I can use Formulator Tarsia to prepare 26.2 52.4 19.0 2.4 
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Statement item 
The number of respondents (%) 

Strongly 
Agree 

Agree Disagree Strongly 
Disagree  

activity in mathematics classroom. 

12. Formulator Tarsia is difficult to use. 16.7 23.8 38.1 21.4 
13. Formulator Tarsia enhance my 

professional development. 
21.4 69.0 4.8 4.8 

14. Formulator Tarsia is not helpful to create 
instructional media. 

9.5 9.5 40.5 40.5 

15. I have sufficient technological competence 
to use Formulator Tarsia. 

9.5 52.4 23.8 14.3 

16. I am not confident using the Tarsia 
Formulator to design learning activities.  

9.5 16.7 45.2 28.6 

 
The mean score on each aspect is calculated in order to determine 
teachers’ perceptions The mean score of each aspect can be seen briefly on 
Table 5. 

Table 5. Mean Score of Teachers’ Perception of Tarsia Puzzle 

Aspect 
Average 

Score 
Criteria 

Joyful Learning  
     can be used for elementary school students  

3.38 
3.42 

Good 
Good 

     create fun athmosphere 3.71 Good 
     encourage creativity  3.00 Fair 
     arouse enthusiasm  3.36 Good 
     can be used in outdoor learning setting 3.48 Good 
     students' engagement  3.33 Good 

Formulator Tarsia  2.89 Fair 
      Confidence  2.84 Fair 
      Belief  2.94 Fair 

 
The results obtained in this study indicate that elementary school teachers 
have good perception towards Tarsia puzzle in mathematics learning. 
Teachers’ response towards the Formulator Tarsia as software for making 
various kinds of puzzles included in the fair category which indicate a 
positive perception as well. 

According to the findings obtained in this research, the majority of 
teachers agree that Tarsia puzzle can be used in learning mathematics at 
the elementary school level. However, there are some teachers who have 
the perception that Tarsia puzzle is too complicated for elementary school 
students.  In order to solve the Tarsia puzzle, students not only think 
about the solution of the mathematical problems presented, but also have 
to arrange the puzzle pieces into certain geometric shapes. This is the 
teacher's concern about implementing Tarsia puzzle in elementary school,  
because if the task is too complicated for students, it will take up a lot of 
time. Gorev (2018) stated that puzzle can be used on particular 
mathematics topics, so it is not necessary to be done on every topic. In 
selecting the tarsia puzzle according to the grade level, the teacher must be 
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very careful. Puzzles must not be out of context, learning objectives and 
must have an effect on students. Tarsia puzzle can be use as a medium to 
train and find out students' understanding. Before implementing this, 
teacher must ensure that students have learned the concepts presented in 
the puzzle. 

From a total of 42 respondents, 16.6% of them have the perception that 
Tarsia puzzle can reduce student enthusiasm for learning. Basically, 
puzzles can be designed according to students' needs. Teachers need to 
identify the difficulty level of the problem that will be presented in the 
puzzle. Complex problems should be presented through a simple puzzle. 
Conversely, a simple problem can use a more difficult puzzle template. 
This is done to anticipate the decreasing in student enthusiasm because 
they face difficulty in solving problems in the form of puzzle. In this case, 
the teacher has an important role in presenting Tarsia puzzle in 
accordance with the level of student thinking and the difficulty level of the 
problem. Around 83.4% of respondents believe that the use of Tarsia 
puzzle can arouse students' enthusiasm. While completing the puzzle in 
groups, all respondents seemed enthusiastic and focused on solving the 
puzzle. This is in line with respondents' perceptions that the use of Tarsia 
puzzles can make students more engaged to the classroom activity. Tarsia 
puzzles will make students more active in learning.  

The main concepts of joyful learning are the creation of a pleasant  
atmosphere and there is no burden for teachers and students in learning    
(Wei et al., 2011). According to the respondents' perception, learning 
process with Tarsia puzzle meets this criterion. This is supported by data 
that 76.2% of the total respondents stated strongly agree and the rest 
stated agreed to that statement “students and teachers can find the 
pleasure in learning mathematics using Tarsia puzzle”. Otherwise, 71,4% 
of respondents strongly disagree that students and teachers feel pressured 
in learning process using Tarsia puzzle. This facts indicate that there is no 
burden for teachers and students in learning mathematics using Tarsia 
puzzle. Teachers’ enjoyment of teaching has many positive implications 
for their classroom instruction and environment (Russo et al., 2020). 
Enjoyment of teaching not only encourage teachers to improve the quality 
of their instruction, but also can increase student enjoyment of learning 
(Frenzel et al., 2016). 

Many researchers developed various educational games based on 
pedagogical theories and strategies with joyful learning features (Chen & 
Tsai, 2009). The positive perception of elementary school teachers towards 
the use of Tarsia puzzles in learning has led to the features of joyful 
learning. In joyful learning, there is a bond between teachers and students 
and among students and the learning situation (Yabo, 2020). In other 
words, Tarsia puzzle will be able to create a pleasant learning atmosphere. 
According to 92.9% of respondents, Tarsia puzzles can also be used in 
outdoor learning. Activity with puzzle can be very time consuming to be 
applied in the mathematics classroom. However, there is potential to solve 

https://doi.org/10.30736/voj.v3i1.347


Penulis Pertama, dkk/Vygotsky Volume (Nomor) 
Bulan Tahun pp 13 - 24 

E-ISSN: 2656-5846 
P-ISSN: 2656-2286 

  

  P a g e  | 21 

  

 

 Vygotsky: Jurnal Pendidikan Matematika dan Matematika 
https://doi.org/10.30736/voj.v3i1.347 
 
 

the puzzle at home as a variation of student task.  In distance learning 
such as in the current pandemic era, tarsia puzzle can be used as an 
alternative learning media. Teachers or parents can make various puzzles 
using the Formulator Tarsia to keep students active, motivated, and not 
bored while studying at home. This puzzle can make students learn 
mathematics not only from their gadget but also through hands-on 
activities. 

Based on these facts, it can be concluded that the Tarsia puzzle can be 
used as an instructional media that supports the creation of joyful learning 
of mathematics. Elementary school teachers have a good or positive 
perception (average score = 3.38) of the use of Tarsia puzzles in 
mathematics classroom with joyful learning strategy. This is in line with 
the results of research conducted by Stoten (2017) which received very 
positive responses from both undergraduate and MBA students who see 
Tarsia puzzle as a fun activity that increase their ability to recall 
information. 

In the current digital era, teachers not only need to develop their 
technical competencies, but their perspectives on the integration of 
technology in mathematics learning must be developed as well (Ghavifekr 
et al., 2015). Based on their average response score (average score = 2.89) 
on the use of the Formulator Tarsia, their perception of the software is in 
the fair criteria. The majority of respondents agree that the Formulator 
Tarsia can enhance their professional development and help them to 
create instructional media that make the learning process more interesting. 
According to Cope (2015) learning media and manipulatives help teachers 
to represent mathematical concepts Most of respondents believe that they 
can use the Formulator Tarsia to prepare activities in mathematics 
classroom. Teachers are more likely to feel the benefit of technologies in 
teaching and learning, if these beliefs are supported and strengthened by 
their peers and the school (Zhao et al., 2003).  

Technology provides unique challenges and benefits to the teaching 
and learning of mathematics (Hill et al., 2020). Tarsia puzzle is suitable for 
deepening concepts understanding. Teachers can present problems 
through this puzzle after students learn new concepts. Students can learn 
new concepts and procedures without technology and then progress to 
using technology to deepen understanding or provide a more efficient 
method of solving problems (Ball & Stacey, 2005). Although some teachers 
feel they have sufficient technological competence to use the Formulator 
Tarsia, but some others feel less confident and competent in using 
Formulator Tarsia to design mathematics learning activities. Teachers can 
increase their confidence by practicing the software step by step. Teachers’ 
positive perception of the use of the Formulator Tarsia is expected to 
encourage them to learn and foster their confidence in using technology. 
Teacher confidence is very important as teachers who are more confident 
using technology are more likely to integrate technology in their teaching 
activities (Howard & Mozejko, 2015). 
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CONCLUSION 
Based on elementary school teachers’ perception, Tarsia puzzle 

designed by Formulator Tarsia could be used to create joyful learning of 
mathematics. Problem solving through Tarsia puzzle is considered fun 
and encourages students to be more eager to learn and be engaged in 
classroom activities. Tarsia puzzle can be used both inside and outside the 
classroom. Elementary school teachers had positive responses to the 
Formulator Tarsia software as new software to create various puzzle 
activities. However, some of them stated that they had lack of confidence 
and competence in using Formulator Tarsia. They need to practice 
applying the software to increase their confidence because the confidence 
using technology is one of the factors that influence teacher decisions in 
integrating technology for instruction. 
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