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Abstract  

The integration of art into mathematics is currently still carried out by paying attention to the 

aesthetic value of student projects. However, its use has not been found to expand artistic or 

cultural values knowledge. This study aims to conduct a study related to the integration of batik 

art in mathematics learning on the topic of circles in elementary schools, where batik art 

contains not only aesthetic meaning but also cultural values and is the identity of the Indonesian 

nation. This research is focused on content design, the use of methods, and their effect on 

learning outcomes. The integration of batik art in learning is carried out to support the 

development of STEAM-based learning. This study used a quasi-experimental method using 

the design of One group posttest only with multiple substantive posttests, which was carried 

out in 2 different elementary schools in grade 6 with a sample of 41 students consisting of 28 

female students and 13 male students. Experimental learning uses circular batik motifs as an art 

aspect and project-based learning (PjBL) as a learning method. Data collection was carried out 

using three instruments: a final student ability test, interviews, and questionnaires. The results 

show an increase in student learning outcomes, reducing students' anxiety levels in learning, 

increasing student activity, and providing alternative solutions for implementing fine arts in 

learning, especially mathematics, on the topic of circles at elementary school. This research is 

expected to provide benefits of knowledge related to how art or culture can be instilled 

simultaneously with lessons, especially mathematics learning for educators. 
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Introduction  

Mathematics is an intrinsic component of science, part of its structure, its universal language, 

and an indispensable source of intellectual tools (Devi, 2016). This condition is, of course, 

inversely proportional to the ability and interest of students in mathematics. The latest survey 

results show that fear of mathematics reaches 82% for the level of students in grades 7 to 10 

(Annual Status of Education Report [ASER], 2018). Mathematics is generally considered 

difficult (Fritz et al., 2019). In addition, many believe "that's okay - not everyone can be good 

at math" (Rattan et al., 2012). The main problems encountered in learning mathematics are 

students' interest in mathematics is still low (Azmidar, 2017) and anxiety about mathematics 

itself (Trujillo & Hadfield, 1999). It is the main focus on making the classroom atmosphere 

relaxed so that it can help relieve tension in learning and improve students' mathematics 

learning outcomes (Gregor, 2005). An art-based interdisciplinary learning approach is certainly 

an alternative to relieving tension/fear or reducing student stress while studying (Winner & 

Cooper, 2000). 

The integration of art into learning has been carried out even since Plato's academy 

(Gutek, 2004). Since the late nineteenth century, modern educational philosophers and 

researchers such as Francis Parker and John Dewey have sought to provide schools with 

theoretical and curricular support for this comprehensive, integrative teaching approach (An & 

Tillman, 2014). For example, Dewey undertook a series of exploratory research studies that 

examined the impact on student development resulting from integrating curricular subjects into 

interdisciplinary pedagogical approaches (Dewey, 1938). It can be used as the basis for 

developing more meaningful interdisciplinary learning (Fitzgerald et al., 2021). 

The integration of art in children's mathematics learning is certainly very rational 

considering that children are naturally curious and involved in object-based games and have 

sensitivity in responding to music or colors (Axel et al., 2003). As children grow up, the images 

or forms produced from their toys reflect artistic sensitivity and creativity, inherent aspects of 

their growth process (Almutlaq, 2018). It is needed because in the process of drawing shapes 

in mathematics, and it would be better to involve art because it can encourage their creative 

expression and control the class so that students stay busy in the learning process (Gude, 2009).  

Using art connected to the immediate environment brings up diverse perspectives, 

enriching the learning process by enabling students to observe, explore, think and learn 

(Henriksen et al., 2019). However, the next problem is how and what the process of integrating 

art into learning, especially mathematics, is asked by many teachers. Even in the use of science, 

technology, engineering, art, and mathematics (STEAM) approaches in learning, many teachers 

still do not include art in the learning process (Quigley & Herro, 2016). 

In the results of his research, Gerdes found that art and mathematics have a close 

relationship; this can be seen from the similarity in form between the art of artistic decoration 

of handbags, hats, mats, and other basket products from several regions in Mozambique with 

geometric shapes (Gerdes, 2011). On the other hand, in terms of learning, Hickman and 

Huckstep found that art can be integrated through examples of historical artifacts and 

implemented on the artistic value of mathematical forms or models (Hickman & Huckstep, 
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2003). Furthermore, Pumfrey et al. apply art to geometry, focusing more on design aesthetics 

from tile drawings using design programming (Pumfrey et al., 2002). Visual art in learning is 

closely related to 3D and 2D geometry (Ivins, 2013). In almost the same framework, Dietiker 

argues that students' mathematics learning content can be artistically created to inspire or attract 

students' attention (Dietiker, 2015). 

Based on the literature review that has been carried out, it was found that the 

implementation of art in mathematics learning is carried out on aesthetic aspects, which include 

mathematical forms or models. Art is limited as a supporter, only focuses on mathematics, and 

has not integrated learning that encourages increased learning outcomes of mathematics and 

art. Therefore, this research offers the integration of art and mathematics in learning, aiming to 

improve the learning outcomes of mathematics and art together. In this study, the mathematical 

topic that will be taken is a circle, which is the most challenging geometry topic for elementary 

school students and has a geometric relationship with the art of batik, one of Indonesian culture.   

Methods  

The focus of the study is on how the implementation and results of art-based mathematics 

learning on the topic of circles in elementary schools. It is intended as a more holistic pilot 

project in developing content and learning procedures in the classroom to determine how 

students respond to the learning process and review the results obtained by students during the 

learning process. Several substances are needed that will be measured after treatment, including 

learning outcomes of circle topic mathematics, results of understanding batik art, student 

responses related to the use of PjBL methods, and learning content. Thus, this study uses a 

quasi-experimental method using a one-group posttest-only design with multiple substantive 

posttests (Shadish et al., 2015). This experimental teaching methodology is taken based on the 

opinion of Steffe and Lipsey, who think that the use of experimental methods allows researchers 

as teachers to observe more broadly and have high control in observing the process that occurs 

from content design and teaching plans (Steffe, 1991; Lipsey, 1990). The implementation 

design in this study follows the following design (Shadish et al., 2015): 

 

Figure 1. Posttest only design with multiple substantive posttests 

 

The research design stages in Figure 1 were carried out without involving the control and 

pretest classes. All measurements were carried out after implementing art-based mathematics 

learning using the PjBL (X1) method by conducting multiple substantive posttests consisting 

of: learning outcomes of circle topic mathematics (O1A), results of understanding batik art 

(O1B), student responses related to the use of PjBL methods (O1C) and learning content (O1D). 

The class experiment was carried out using the project-based learning method by following the 

following steps (Widiasworo, 2017): (1) Determining the basic questions; (2) Designing project 

plans; (3) Develop a schedule; (4) Monitor students and project progress; (5) Testing the results; 

and (6) Evaluating experience. 
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Determination of basic questions 

Learning begins with essential questions, namely questions that can give assignments to 

students in carrying out any activity related to the real world. This stage is carried out by giving 

students pictures of batik with motifs resembling a circle to identify their relevance to the topic 

to be studied (Figure 8). 

 

Design the project plan 

Planning is done collaboratively between teachers and students. After the process of planting 

related concepts on the topic of circles with the help of GeoGebra (Figure 7), the teacher gives 

back pictures of circle batik motif(Figure 8) to be selected by each group as a batik drawing 

project task, measuring the circumference and area of each design, respectively. 

 

Schedule 

Teachers and students collaboratively arrange activity schedules for completing projects. The 

project activities were delivered at the first meeting and presented and discussed at the second 

meeting, where the second meeting was one week away from the 1st meeting. 

 

Monitor students and project progress 

The teacher is responsible for monitoring the activities of students while completing the project. 

At the initial activity of the second meeting, each group continued to complete the project by 

being monitored and given guidance by the teacher before the presentation of the results was 

carried out. 

 

Test results 

Assessment is done to assist teachers in measuring the achievement of the material. In this case, 

the teacher team assessed the results of students' mathematical abilities on the topic circle 

(Figures 2 and 4) using a test instrument validated by an expert (a professor of mathematics 

education). 

 

Evaluating experience 

At the end of the lesson, the teacher and students reflect on the activities and project results 

carried out. In this process, the teacher reminded again about the discovery of the formula for 

the circumference of a circle and the discovery of the concept of area using a rectangular 

approach. At this stage, the teacher also reinforces the value of batik art, which is the culture 

and identity of the Indonesian nation. 
 

 

Data collection 

The data used in this study are primary data and secondary data from the condition of the 

research subjects before and after the study (Hox & Boeije, 2005). The primary data analyzed 

were: (1) Observing the level of student activity during the learning process; (2) test result data 

related to the topic of circles conducted after the experimental learning was carried out; (3) 
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questionnaire data related to student responses to the application of art in mathematics learning 

using the PjBL method and related to content and media for delivering material and while 

secondary data used was a collection of students' daily math scores for the last six weeks. 

Observations of the level of student activity were carried out through video recordings 

during the learning process for two meetings by paying attention to aspects of student 

involvement in discussions and project completion. The test instrument consists of 12 questions 

with difficulty categories, namely four easy questions, five medium questions, and three 

difficult questions. To ensure that the test instrument is suitable for use, the researcher 

conducted a content validity test conducted by one teaching teacher at the school where the 

experiment was carried out and one expert by a mathematics education lecturer. The test's 

validity results are 4.7 (very good) by the teacher and 3.9 (good) by the expert. 

The questionnaire instrument used during the pre-experiment trial covered aspects of 

implementing the PjBL method and art-based learning content design, each of which was 

represented by eight statements for learning methods and seven statements for learning content. 

From the questionnaire validity test results, there is 1 item of invalid statements, so the total 

statements used are 14 with a questionnaire reliability value of 0.761. In more detail, the results 

of the questionnaire validity test are presented in table 1, and the reliability of the questionnaire 

in tables 1 and 2 below. 

Table 1. Questionnaire validity test results 

Instrument 

Number 
Type of Validity Test 

Validity 

Value 
Description 

Item1 Pearson .616** Valid 

Item2 Pearson .324 Invalid 

Item3 Pearson .498** Valid 

Item4 Pearson .246 Invalid 

Item5 Pearson .389* Valid 

Item6 Pearson .723** Valid 

Item7 Pearson .459* Valid 

Item8 Pearson .671** Valid 

Item9 Pearson .504** Valid 

Item10 Pearson .465** Valid 

Item11 Pearson .468** Valid 

Item12 Pearson .434* Valid 

Item13 Pearson .384* Valid 

Item14 Pearson .487** Valid 

Item15 Pearson .482** Valid 

Total Respondents N 30  
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Table 2. Questionnaire reliability test results 

Reliability Statistics 

Cronbach's Alpha No. of Items 

.761 15 

 

Results  

Research subject description  

Data were collected to find out the initial conditions of each experimental class, which included 

students' views on mathematics, daily math scores for the last six weeks, and data on students' 

ages. The results of observations and data collection obtained the following results (Table 3). 

Table 3. Data on the initial condition of the research subject 

Secondary Data Value 

Students who don't like math (%) 71.43 

the average daily math scores of the experimental class 1 75.17 

the average daily math scores of the experimental class 2 75.03 

Average age of experimental class students (years) 11.57 

 

From the results of initial data collection (Table 3), as many as 71.43% of students stated 

that the most challenging subject was mathematics. It is certainly not a new problem in 

mathematics because, in several studies, it was found that mathematics anxiety experienced by 

students was also experienced by students, teachers even parents. The condition of students' 

mathematical abilities in the experimental class based on the daily average value of the two 

classes was relatively the same, namely 75.17 and 75.03, respectively. Meanwhile, based on 

the cognitive development aspects of students from the two samples, the age distribution is in 

the range of 10-12 years or with an average of 11.57 years. It means that the cognitive stage of 

students has reached the transition stage from concrete operations to formal operations (Piaget, 

1976). so that experimental research uses four main stages: situational, referential, general, and 

formal, to facilitate the thinking process from concrete to abstract (abstraction) (Gravemeijer, 

1994). 

Project evaluation results 

The learning process at meetings 1 and 2 was carried out in small groups consisting of 3 

students. It facilitates the learning control process (Webb et al., 1995). At the first meeting, 

student activities were generally divided into two parts, namely: the first part, an introduction 

to shapes and elements of circles; the second, finding the concept of the value of phi, the formula 

for the circumference of a circle and the concept of the formula for the area of a circle. 

For the stage of finding the value of phi and the concept of the formula for the 

circumference of a circle, the student's project task is to measure the circumference, diameter, 

and the ratio of the circumference to the diameter of each circular object in the class, then the 
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students compare the measurement results with other groups. In table 4, the project results found 

the value of phi, and it can be seen that the accuracy of students' calculations only reached unit 

numbers where all groups were correct for unit numbers. As for tithes and hundredths, neither 

group was successful. The data from the project finding the phi value for each group is 

presented in table 4 below. 

Table 4. Project result data find the value of Phi 

Experiment 

Class 1 

Finding the Ratio of Perimeter 

and Diameter (phi) 

Length of 

Circumference 

Length of 

Diameter 

Group A 3.06 5.50 1.80 

Group B 3.33 6.00 1.80 

Group C 3.08 4.00 1.30 

Group D 3.10 6.50 2.10 

Group E 3.00 3.00 1.00 

Experiment 

Class 2 

Finding the Ratio of Perimeter 

and Diameter (phi) 

Length of 

Circumference 

Length of 

Diameter 

Group A 3.28 8.20 2.50 

Group B 3.13 5.00 1.60 

Group C 3.31 4.30 1.30 

Group D 3.33 5.00 1.50 

Group E 3.10 6.50 2.10 

 

Based on the final evaluation, it was found that students could identify the elements of a 

circle. In addition, they could use the procedure for determining the circumference and area of 

a circle but still found some errors in measuring the length of the diameter or radius so that the 

final result calculations become inappropriate (Figure 2). 
 

 

Figure 2. Sample of student calculation results 

In addition, the students showed their activeness during discussions (Figures 3), 

especially in completing the project of finding the concept of phi value and determining the 

area of the batik design made by each group (11 and 12). 
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(a) (b) 

Figure 3. Student discussion activities 

Circle topic math ability test results 

The evaluation of learning outcomes on the topic of circles was carried out using a previously 

validated test instrument consisting of 12 questions on understanding and problem solving and 

covering material on the elements of a circle, the circumference of a circle, and the area of a 

circle. Based on Figure 4, it can be explained that 82.93% of students have exceeded the daily 

average value of mathematics for the last six weeks. In addition, 17.07% of students get scores 

that range from the daily average score, and 4.88% of students have to undergo remedial 

because they have not met the minimum score set by the school. 

  
Figure 4. Data on the distribution of learning evaluation score 

Assessment results and questionnaire 

In a further evaluation related to the learning process and outcomes (Figure 5), the aspects of 

students' art skills and knowledge based on the assessment conducted by the visual arts teacher 

showed an average score of 78.19. From the use of learning methods and content, data was 

collected through a satisfaction questionnaire where the questionnaire results (Figure 5) showed 

that the level of student satisfaction with the PjBL method was 85.75%, and the aspect of using 

art content in learning is 83.25%. Although the artistic achievement is lower than the average 
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mathematics result of 84.13, the art result is considered very good, considering that the art 

aspect is only used to support students' mathematics learning outcomes. 
 

 
Figure 6. Data on the distribution of learning evaluation results 

 

Discussion  

General condition of research sample 

The learning support facilities for the two experimental classes were adequate. Each class has 

a projector, geometry toolkit, and student learning reference books stored in the student's 

classroom cupboards and wall boards (Figures 6). In the aspect of human resources, especially 

teachers, interviews with teacher representatives in each school indicate that the average teacher 

already has a class lesson planning document (RPP). However, in using learning technology, it 

is still constrained. One of the teachers, when confirmed regarding the readiness of teachers to 

use technology in learning, hopes that in the future, more intensive training can be carried out. 

The research sample's broader use of technology in classroom learning is still limited. The same 

problem related to the use of technology was also found in the research conducted by Al-Fudail 

et al. (2008) found that teachers have a certain level of stress when required to use technology 

in learning. Furthermore, Fishman and Davis (2006) also found that many teachers are reluctant 

to use technology for teaching and learning. 

  

(a) (b) 

Figure 6. Facilities for textbooks and geometry tools in the classroom 
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Meanwhile, the condition of the mathematical ability of the two experimental classes 

before learning based on data collection of daily math scores in the last six weeks was relatively 

homogeneous, with an average score of 75.17 and 75.03 for each class. The homogeneity 

condition of the mathematical ability of each class is one of the supporting considerations for 

determining the sample in the study (Table 3). The initial condition of students in the 

experimental class had a fear of mathematics, reaching 71.43%. It was obtained from questions 

given to all students as an initial study related to the subjects they thought were the most difficult 

or least liked. Although this seems not good, this condition was also stated by Li and Schoenfeld 

in their research, finding that mathematics is often considered difficult and many students leave 

the disciplines of science, technology, engineering, and mathematics (Li & Schoenfeld, 2019).  

Implementation of Batik art in learning 

Description of teaching materials 

Three teachers outside the researcher were involved in this study, one of whom had more than 

five years of teaching experience. To ensure the implementation of learning is in accordance 

with the research focus, instruments and lesson plans have been validated by experts in 

mathematics education (Lecturers of the Mathematics Education Doctoral Study Program). The 

three teachers involved were given training by researchers on the use of instruments and stages 

of integrating art in learning mathematics. The learning tools used consist of PPT materials, 

learning videos, project designs, project tools and materials, and animations using the 

GeoGebra application (Figure 7).  

 

 
Figure 7. GeoGebra design proving the area of a circle 

To deepen students' knowledge about the art of batik, PPT designs related to examples of 

circle shapes and the introduction of circle elements using batik-patterned pictures (Figures 8 

and 9). The integration of art in this experiment is an effort to help students enjoy the learning 

process to reduce tension in learning mathematics. It follows Eisner's (1998) opinion that art is 

an aesthetic reference and makes learning mathematics more interesting. In particular, the batik 

art sample used as teaching material is a batik motif that resembles a circle (Figure 8), so it is 

hoped that implementing mathematical concepts in fine arts will be easier. For the circle 

element introduction stage, the teacher also uses images of batik motifs as learning media for 

the introduction of arcs, center points, radius (Figure 9(a)), bowstring, apothem, diameter 

(Figure 9(b)), cross-sectional area and area cross-section (Figure 9(c)).  



 
Implementation the project-based learning using the context of Batik art in …  

 

383 
 

 

Figure 8. Introduction of circles using the batik art 

 

Figure 9. Circle elements learning content 

 

Description of learning process 

In general, during the learning process, the PjBL method syntax was followed at the first and 

second meetings. From the two meetings, there were three lessons each (JP) where 1 JP was 35 

minutes each, so each meeting was 105 minutes, with a total of 210 minutes for two meetings 

or 3.5 hours for each class. The first meeting focused on mastering the concept of circumference 

and area of a circle with the help of project activities. Meanwhile, at the second meeting, it was 

focused on implementing the ability of the circle concept to design batik and determining the 

elements, circumference, and area of circular batik that had been designed in project activities. 

At the first meeting, student activities were generally divided into two parts, namely: the 

first part, an introduction to shapes and elements of circles; the second, finding the concept of 

the value of phi, the formula for the circumference of a circle and the concept of the formula 

for the area of a circle. In the first stage, the teacher shows pictures of real objects and batik 

motifs in the form of circles. It provides an overview of the context of the circle material and 

an introduction to the aspects of batik art that will be studied (Figures 8 and 9). Based on 

observations, when students were asked to draw conclusions about the image's shape, three 

different answers were obtained, namely "round" and "circle". It is in line with Hershkowitz's 

(1996) opinion that when the learning process begins with an orientation in real space, students 

can easily recognize the basic meaning of form. Furthermore, Almutlaq (2018) reveals that 

children are quite interested in shapes or colors during development.  
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The evaluation project at the first meeting learning is a project to find the concept of the 

value of phi. The project evaluation results (Table 4) show that all groups of students managed 

to find the unit number but have not been able to accurately find the number to one-hundredth 

of the value of phi. From the results of the researcher's examination, it was found that the 

calculation of the ratio of the circumference to the diameter of each group project was correct. 

However, an error occurred when measuring the length. This kind of error is often found, 

especially in elementary school mathematics; in Masnick and Klahr's (2003) research, it was 

found that as many as 47% of students experienced measurement errors. In line with the study 

results, Mohyuddin and Khalil (2016) found that measurement errors could be caused because 

most students had minimal experience measuring length. To anticipate the measurement error, 

Masnick and Klahr (2003) further recommend that teachers can teach students to think about 

measurement. The activities at the second meeting had a higher artistic content than the first 

meeting. At this meeting, batik's history and philosophical values, especially the circle motif, 

were presented. In the learning process, students are asked to draw a simple batik with a circle 

motif (Figures 10), which then determines the mathematical elements that can be described or 

measured using their knowledge (Figure 2).  

In the project completion process, students are seen actively discussing (Figures 3) and 

are able to develop their creative ideas in completing their respective tasks (Figures 10). Due 

to the application of PjBL, students are accustomed to thinking creatively and conducting 

discussions in the completion process. Increasing student activity using the PjBL method has 

also been proven by several studies to increase student activity (Holubova, 2008; Hadim & 

Esche, 2002; Cintang et al., 2017; Krajcik & Blumenfeld, 2006). The effectiveness of the use 

of PjBL can also be seen from the results of the project that students as a whole can be 

completed well in the allotted time (Figures 10). 

  

(a) (b) 

Figure 10. Student project results 
 

In Figures 2 and 10, it can be seen that students can draw their batik motifs and implement 

the circle formula to calculate the circumference and area of a circle on their respective batik 

motifs. However, from the evaluation of the project results, students were able to use procedures 

to determine the circumference and area of a circle. Still, they found some errors in measuring 

the length of the diameter or radius (Figure 2). Based on the results of problem identification 
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and further inspection, it was caused by several things, such as measurement error; the accuracy 

of the measuring instruments used by students has an accuracy of only up to a tenth, and the 

process of rounding the measurement results of some students only to the unit number. Errors 

in the measurement process are expected in the future teachers must improve students' thinking 

ability to measure (Masnick & Klahr, 2003) because the measurement is the main requirement 

in higher geometry learning (Hwang et al., 2015).   

Students' concerns when learning mathematics and their impression of learning 

mathematics based on student opinion data collected before the experiment (Table 3) were not 

seen at all at the second meeting. It can be seen from students' interest in being involved when 

asked to solve a given circle problem (Figures 11 and 12). Increased student interest during the 

experimental class based on observations and limited interviews with students is the use of 

project-based learning methods with real objects can increase student involvement during the 

learning process (Holubova, 2008; Hadim & Esche, 2002; Cintang et al., 2017; Krajcik & 

Blumenfeld, 2006), students also argue that with the implementation of art in mathematics 

learning "the learning atmosphere is like not learning mathematics". This condition follows 

previous studies such as Nalopi's (2005) findings revealing that the implementation of art in 

learning can increase concentration, reduce behavioral problems, and improve academic 

performance. In line with these findings, Klatt et al. (2013) also found that involving the arts in 

learning can reduce student stress. 

  

Figure 11. Presentation of project results Figure 12. Students when asked to 

answer questions during learning 

In the aspect of implementing art in mathematics, student interest seems to have increased 

from the first meeting, wherein the activity of completing the project of drawing batik with a 

circle motif and solving mathematical problems in the batik (such as elements of a circle, radius, 

diameter, circumference, and area), besides students completing group assignments, some 

students also succeeded in making their batik designs outside of group work. So the number of 

products from the project that should have been made for the two experimental classes became 

24 batik design products (Figures 10).  

Description of learning outcomes  

Based on the daily average score of the experimental class in the last six weeks, it was not good 

at 75.10, but in Figure 4, the graph of mathematics learning outcomes on the circle material 
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shows a slope to the right. It shows that the average student learning achievement in 

mathematics is quite good, namely 84.13 and an increase of 12.03% compared to the average 

daily value of the previous students. From the results of limited observations and interviews, 

students admitted that learning mathematics with the batik approach was "easier to understand" 

because they no longer felt afraid or anxious during the learning process. It follows the opinion 

of previous researchers (Napoli et al., 2005; Klatt et al., 2013).  

In Figure 4, about 4.88% of students have not reached the minimum score. This condition 

is based on student attendance data; one of the students did not participate in the learning at the 

first meeting, so it was not easy to follow the learning at the second meeting. As for the other 

students who did not pass, even though they followed the whole lesson, during the process, it 

was pretty difficult to understand basic mathematical concepts such as multiplication and 

division. According to Miller & Mercer (1997), this low understanding of fundamental 

mathematics can increase student anxiety in learning. It is a recommendation to future teachers 

and researchers to provide special treatment for students with difficulty, especially regarding 

basic materials such as addition, subtraction, multiplication, and division. 

Description of learning methods and content  

The integration of art in mathematics learning based on questionnaire data (Figure 5), students 

feel that learning mathematics becomes more interesting (87.8%), not boring (87.8%), and 

eliminates the fear of learning mathematics (85.3%). It is also in line with the results of several 

studies. research that has been done (Napoli et al., 2005; Klatt et al., 2013; DeMoss & Morris, 

2002; Winner & Cooper, 2000). Using the learning method, the highest response indicator is 

students' activeness in the discussion 92.6% and enthusiasm in completing project assignments 

90.2%. This finding follows the results of Ferreira and Canedo's (2020) research, which found 

that the use of the project method can increase student activity. Although the student response 

to using this method is quite good, researchers and teachers need to consider the availability of 

project support tools and materials because, from indicators related to the availability of tools 

and materials, student responses are only 70.3%. 

Using learning content, indicators that have a fairly high response are the suitability of 

the content with daily life by 87.8% and ease of understanding by 85.4%. It is because the 

learning content used in the abstraction process is examples of circle-patterned batik designs 

that students often encounter, and project designs that involve surrounding objects allow 

students to interact directly with the learning object. The use of real object-based learning, 

according to Widada et al. (2018), in their research can improve students' understanding of 

mathematical concepts; the enthusiasm and activeness of students also confirm this during the 

learning process (Figures 11 and 12). 

Conclusion  

The study has succeeded in integrating art into the mathematics learning of circle topics. The 

results of this study indicate increasing student learning outcomes based on the comparison 

between daily scores and the results of evaluating circle abilities during implementation, 
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reducing students' anxiety levels in learning, increasing student activity, and being able to 

provide alternative solutions on how to implement art in learning, especially mathematics. This 

research also succeeded in providing knowledge and skills related to batik art so that the use of 

art not only supports mathematics learning but also instills understanding and skills at the same 

time. The use of the PjBL method in experimental learning has increased activeness in 

discussions during learning and the enthusiasm of students in doing assignments. Apart from 

being an example of how to integrate art into learning, the results of this study are also expected 

to provide an example of how art or culture can be instilled simultaneously with lessons in other 

fields of study.  

The limitation of this study is that it has not been able to design evaluation instruments in 

detail related to art aspects, which are carried out directly by art teachers. In addition, the art 

used is only limited to batik art with circle material, so the results of this study cannot be 

generalized to a broader topic. Suggestions for further research are expected to involve experts 

in the field of art to develop assessment instruments so that the possibility of errors in 

interpreting the value of art can be reduced. It is hoped to be developed on mathematical topics 

or broader aspects of art.   
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