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Abstract—Many studies are related to the use of augmented reality in the 
process of learning geometry. However, not many people have integrated the lo-
cal wisdom forms into the augmented reality application. Therefore, the focus of 
this study is to implement geometry learning that integrates local wisdom forms 
in Augmented Reality (AR) applications and analyze their impact on learning 
attitudes, learning motivations and understanding of geometry material concept 
of pre-service mathematics teachers. The participants of this study consisted of 
24 Pre-service Mathematics Teachers. The instruments used were a questionnaire 
of attitude and learning motivation, tests of geometry material concept under-
standing and semi-structured interviews. Research findings show that learning 
geometry that integrates local wisdom forms in the AR application has a positive 
impact on attitudes, motivation, and understanding of the geometry material con-
cept of pre-service mathematics teachers. 

Keywords—Learning Attitudes, Learning Motivations, Local Wisdom Forms, 
MAR Application, Understanding of Geometry Concepts 

1 Introduction 

The development of information and communication technology (ICT) which con-
tinues to increase in the middle of society becomes its own challenge, especially in the 
field of education[1]. Use of ICT, such as Edmodo [2], GeoGebra [3], dynamic 
geometry program [4], sketchpad [5], augmented reality [6] have been used to help the 
process of Geometry learning in schools or universities. Augmented Reality is one tech-
nology mostly used in learning [7],[8] especially math learning [9],[10] for decades. 

Since it was first introduced in the 1990s, the presence of AR technology provides 
another alternative in the learning process. Characteristically, AR technology can 
bridge virtual objects and the real world, the existence of user interaction with virtual 
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objects directly and identify real objects accurately [11]. The benefits of AR technology 
can grow kinaesthetic, increase understanding of the material, increasing motivation 
and involvement of students in learning [8]. In addition, although the use of AR 
technology has been widely used in learning geometry, not much research has 
integrated local wisdom forms into AR technology to help pre-service mathematics 
teachers understand geometry. The Integration is limited in using AR technology to 
study Indonesian “Batik” in Vocational Schools [12], and introducing traditional house 
forms[13]. 

Therefore in this study, the AR application developed allows users, especially pre-
service mathematics teachers to interact with objects in local wisdom forms and 
construct them to understand geometrical concepts. These local wisdom forms are used 
as markers and 3D animation objects. The 3D object of this form of local wisdom 
represents the existing geometrical concepts in that local wisdom forms. Besides that, 
the menu in AR application is designed to deepen the concept of geometry and measure 
the understanding of geometry concepts. Therefore, in broad outline this research 
applies augmented reality-based learning that is integrated with local wisdom forms 
and analyzes the impact of its use on learning attitudes, learning motivations and 
understanding the geometrical concepts of pre-service mathematics teachers.The 
specific research questions examined in this study are as follows: 

• Does the integration of local wisdom forms into AR applications in the learning of 
geometry have a positive effect on the attitude of the learning pre-service 
mathematics teachers? 

• Does the integration of local wisdom forms into AR applications have a positive 
impact on learning motivation of pre-service mathematics teachers? 

• Does the integration of local wisdom forms into the AR application on learning 
geometry have a positive impact in improving the understanding of geometry 
concept of pre-service mathematics teachers? 

2 Theoretical Background 

2.1 Local wisdom 

Local wisdom is one source of knowledge [14] in the form of cultural heritage, social 
norms, customs and values [15]. Local wisdom is important because it is related to real 
life and can be linked to the learning process [16]. Besides, local wisdom provides an 
alternative in bridging students to understand the concept of contextual material [17]. 
Many studies that integrate local wisdom in the learning process such as [18], integrate 
the values of local wisdom into the Indonesian curriculum, [19] integrate the values of 
local wisdom in the learning model and [20] into problem-based learning. 

In addition to local values, there is also cultural heritage that is still maintained. The 
forms of cultural heritage are a traditional house, house of worship, a tool for calling 
worship “drum”, traditional games, traditional food and so on. Therefore, the local wis-
dom form is defined as the representation of the forms of cultural heritage that are still 
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maintained until now. The representations of local wisdom in this study are chosen from 
the local wisdom forms that resembled geometric shapes such as Wa Rebo traditional 
houses, East Nusa Tenggara, Indonesia. Wa Rebo traditional house in a conical shape. 
Look at picture 1. 

 
Fig. 1. Wa Rebo Traditional House 

2.2 Augmented reality (AR) in learning geometry and its impacts 

AR is one of the important technologies for enhancing the experience of interacting 
with reality [21] and allows users to see additional reality through virtual objects super-
imposed on the real world [11]. The use of AR, especially in education, gives a new 
color to the process of learning interaction. Besides, the use of AR provides benefits for 
teachers and pre-service mathematics teachers to create an effective learning process 
[22]. AR characteristics bridge the abstract concepts of geometry to geometrical objects 
in real life. Virtual objects through the AR interface help the teacher to visualize 2D 
and 3D geometry objects and to understand the geometrical properties of geometry [23]. 
AR integration into the geometry learning process can be done through a geometry 
material tutorial system that helps the users to learn and improve the ability to under-
stand geometry concepts [24]. The understanding that can be improved such as the abil-
ity determines the cube webs, surface area and volume of the cube [25]. 

Besides, 3D virtual geometry objects can be created into AR technology. This allows 
AR technology to be used to help the learning process of geometry, especially 3D ge-
ometry and indirectly affects the ability of visual spatial abilities. According to [26], 
AR technology can help in the process of visualizing and rearranging 3D objects into 
the mind. In addition, AR technology used in the geomertical learning process to makes 
it easy for students in understanding the concept of three-dimensional geometry objects 
because they can rotate three-dimensional objects freely and see the three-dimensional 
objects more easily from various points of view [27]. 

Another impact of the use of augmented reality is related to attitudes and learning 
motivation. According to [28], the results of his research reported the positive impact 
of AR applications on student learning attitudes. It is because AR applications provide 
an active and interactive learning environment [28]. A positive attitude toward AR can 
be explained by the increased interest and motivation generated by the use of AR [28]. 
Related to learning motivation [29], his research reported that augmented reality tech-
nology has a positive impact on the motivation of secondary school students. In terms 
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of four motivational factors (attention, relevance, self-confidence, and satisfaction), 
motivational factors (attention and satisfaction) in an augmented-reality based learning 
environment are considered better than those obtained in a slide-based learning envi-
ronment [29]. The same thing was expressed by [30] stating that students who study 
with augmented reality-based mobile learning approaches show significantly higher 
motivation in the dimensions of attention, self-confidence, and relevance than those 
who study with conventional inquiry-based mobile learning approaches. That is be-
cause the characteristics of AR-based mobile learning are interesting and useful to help 
them in learning activity [29], being able to explore material content in depth makes 
students’ motivation increase when compared to conditions before students use AR 
[30]. 

3 Methodology 

3.1 Participants 

24 pre-service mathematics teachers (aged 18 to 21 years, Average (M) = 19, Stand-
ard Deviation (SD) = 1.18) from a mathematics education study program at one of the 
universities in Indonesia, volunteered to participate in this research. Pre-service math-
ematics teachers who participated were 6 (25%) male and 18 (75%) female. 

Before the study began, the author had a meeting with twenty-four participants. The 
author explains the purpose of the study and shares the informed consent form to them. 
The author asked them to carefully read the form and sign with ensure that all data will 
be kept confidential for research purposes. They agreed to sign the consent form as a 
legal document for their participation in this study. They also have the right to withdraw 
from research. 

3.2 Research instruments 

Instruments of learning attitudes and learning motivation are given at the end of the 
seventh meeting after learning. Learning attitude questionnaire was adopted from Díaz 
Noguera, et al [50] for its appropriateness of the aspects assessed; relevance, 
satisfaction, reliability. The questionnaire consisted of 23 statement items from a 5-
point interval Likert scale. In addition, for the learning motivation questionnaire using 
a questionnaire created by Ángela Di Serio, et al [47]. That is because aspects of 
learning motivation namely attention, relevance, confidence, satisfaction present 
learning motivation after using AR. A total of 36 statement items from the question 
scale in four dimensions were used and assessed using a 5-point Likert Interval scale. 

Test understanding of the concept of geometry material is given before (pre-test) and 
after learning (post-test). The test of understanding the concept of material geometry in 
this study consists of 20 questions with indicators that define the concept of the 
geometry of fields and spaces, able to distinguish geometry of fields and spaces based 
on properties, determine the webs of geometric shapes, determine the surface area and 
volume of geometric shapes. The lowest score from the test results is 0 and the 
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maximum score is 100. The participants were given 60 minutes to answer the questions. 
The pre-test and post-test instruments were developed by two lecturers of field and 
space geometry who have teaching experience for 8 years. 

The interview aims to explore in depth information about the use of integrated 
learning of local wisdom forms into the AR application. Semi-structured interviews 
were conducted by recording the opinions of pre-service mathematics teachers for 7 
meetings. Examples of interview questions such as: “what are the obstacles faced when 
using integrated learning of local wisdom form in AR application”, “What are the 
benefits of using integrated learning of local wisdom forms in an AR application”. 

3.3 Procedure 

This research uses a quantitative approach to a quasi-experimental design, which 
uses a one-group pretest-posttest design. The experiment lasted for 7 weeks in the even 
semester of the academic year 2018-2019 weighted three SKS (Semester Credit Sys-
tem) which is 8 hours per week. Before starting the study, the user is given a pre-test of 
geometry concept understanding (TPKMG). After 7 weeks, pre-service mathematics 
teachers were given a post-test of TPKMG and attitude, motivation questionnaire. After 
the post-test, a semi-structured interview was conducted to dig deeper information re-
lated to the implementation of local wisdom forms integrated into the AR application 
in learning geometry. 

The process of integrating local wisdom forms lies in the design of markers and 3D 
animation objects. 

 
The form of local 

wisdom 
The integration in  

local wisdom 
The Integration in 

3D animation 
Traditional House of 
Baduy from Province 
of Banten, Indonesia  

  
Traditional house of 
Lengge from West 
Nusa Tenggara 
(NTB), Indonesia. 
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Beduk, a tool to 
summon to prayer, 
from Java Island, 
Indonesia 

  
The roof of the great 
mosque of Demak, 
from Central Java 
Province, Indonesia. 

  
 

3.4 Usage activity 

Firstly, the user chooses the topic of geometry and its relevance to local wisdom. 
They launch the android and direct to the object of local wisdom marker that has been 
selected. 

 

  
Secondly, the users understand the chosen geometry concept by clicking the button 

“Let’s play AR”. 
 

  
Thirdly, the users will be deepening the concept of gemetro which later will be cho-

sen by clicking the button “let’s learn geometri”. 
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Fourth, the user’s understanding about geometry concept will be measured. 
 

  

3.5 Data analysis 

Data obtained from the results of the learning attitude questionnaire and learning 
motivation were analyzed statistically descriptive. This was done to obtain a standard 
score for attitude and motivation after learning. Next, the mean and standard deviation 
are seen to see the impact of lessons that integrate the form of local wisdom in the AR 
application. While the analysis of data from the results of pre-test and post-test using 
parametric test, paired sample t-test. 

4 Results 

4.1 Learning attitude 

Learning attitude questionnaire given in this study adopted 5-point Likert Scale (1 = 
Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree). The three 
aspects indicate learning attitudes; Relevance, Satisfaction, and Reliability. In the 
aspect of relevance, there are nine questions, the satisfaction aspect there are 9 decisions 
and the reliability aspect there are 5 agreements. The total number of questionnaires 
were 23 questions; there were 16 positive questions and 7 positive questions. The 
summary is given in the following table. 
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Table 1.  The result of learning attitude questionnaire 

 N M SD 
Overall 24 4.47 0.62 
Relevance 24 4.43 0.66 
Satisfaction 24 4.56 0.51 
Realibilty 24 4.39 0.71 

 
The overall average score is 4.47, or close to the maximum score. Based on the 

average score, the relevance score is 4.43, indicating that learning geometry by 
integrating local wisdom forms in AR application relevant to the needs of pre-service 
mathematics teachers and can be used properly and correctly. Besides, the average 
satisfaction score is 4.56, indicating that preservice mathematics teachers are very 
satisfied and enthusiastic about learning that integrates local wisdom forms in AR 
applications. Furthermore, the average relibilty is 4.39, indicating that teaching that 
integrates local wisdom forms in AR applications is can develop capabilities in 
technology. 

4.2 Learning motivation 

The motivation questionnaire was given after learning activity. This questionnaire 
adopted 5-point Likert Scale (1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = 
Agree, 5 = Strongly Agree). The four aspects indicate learning attitudes; attention, 
relevance, confidence, satisfaction. In the attention aspect, there are nine questions, in 
the relevance aspects there are nine questions, in the confidence, aspects there are 9 
questions and in the satisfaction aspect, there are 9 questions. Note Table 2 summarizes 
the findings from the results of the learning attitude questionnaire. 

Table 2.  The Result of Learning Motivation Questionnaire 

 N M SD 
Overall 24 4.74 1.75 
Attention 24 4.66 0.49 
Relevance 24 4.72 0.46 
Confidence 24 4.78 0.44 
Satisfaction 24 4.81 0.39 
 

The overall average score is 4.47, or close to the maximum score. The average score 
of attention is 4.66, indicating that pre-service mathematics teachers pay attention 
during learning by integrating local wisdom forms in AR applications. The average 
relevance score is 4.72, indicating that learning by integrating forms of local wisdom 
in AR applications fulfills the need of pre-service mathematics teachers learning. The 
average confidence score is 4.78; indicating learning by integrating local wisdom forms 
in AR applications makes Pre-service Mathematics Teachers have the confidence to 
work on learning tasks. The average satisfaction score is 4.81, indicating that pre-
service teachers of mathematics are very satisfied and passionate about learning that 
integrates forms of local wisdom in AR applications. 
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4.3 The understanding of geometry concept 

The geometry concept-understanding test was given before and after learning 
activity. Based on the results of calculations with SPSS 21 obtained an average of pre-
test is 52.58 and an average post-test 59.63 and a standard deviation of pre-test 9.37 
and post-test 9.472. 

Table 3.  Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 
Pre-Test 52.58 24 9.376 1.914 
Post-Test 59.63 24 9.472 1.934 

 
Based on table 3, descriptively it is seen that the average pre-test is smaller than the 

average post-test. This indicates that there is an impact on the use of immigrated 
learning in local wisdom form in the AR applications. However, to prove whether the 
impact is significant or not, we need to interpret the results of the paired sample t-test 
contained in table 4. 

Table 4.  Paired Samples Test 

 Paired Differences t df Sig. (2-
tailed) Mean Std. 

Deviation 
Std. Error  

Mean 
95% Confidence Interval of 

the Difference 
Lower Upper 

Pair 1 Pre-Test – 
Post-Test 

-7.042 7.681 1.568 - 
10.285 

-3.798 - 
4.491 

23 .000 

 
Based on table 4 it is found that the sig (2-tailed) value is 0,000 <0.05, it can be 

concluded that there is a significant impact on the average understanding of geometry 
concepts after learning that integrates local wisdom forms in AR applications. 

4.4 Interviews 

The interview process was conducted with 2 (two) pre-service mathematics teachers 
female and 1 (one) male about the experience of learning in using the integration of 
local wisdom forms in AR application. The Pre-service mathematics teachers give 
positive opinions. This indicates that the majority of pre-service mathematics teachers 
like IT-based learning, especially based on augmented reality. Most of them said that 
learning based on Android and utilizing the internet in completing learning tasks was 
more modern, interesting, and not boring. Some examples of pre-service mathematics 
teachers’ opinions are as follows: 

PT01: "In my opinion, the augmented reality application is already quite good and 
sophisticated, because it is the latest technology in learning media, especially 
mathematics, with this media students understand more and are able to see visible 
forms (three dimensions) without imagining while in written form of questions the 
information was only about length and width (two dimensions)." 
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PT02: "In my opinion with this augmented reality application students will make 
more use and value their cellphones in learning, so the parents and teachers will 
indirectly be easier to supervise the use of mobile phones for junior high school students 
in particular who still need more supervision by parents and teachers." 

PT03: "I can feel a new learning sensation from the application and reap a lot of 
curiosity about what is in the application. I can say the idea of designing an 
instructional media based on Augmented Reality / brilliant / Here we not only learn 
mathematics, but we also know about new forms of AR technology that can provide 
concrete examples effectively and this new knowledge can stimulate us to find out other 
technologies that are developing as a reference for making instructional media. I really 
enjoyed studying this application.” 

5 Discussion 

5.1 Learning attitude 

The results of this study indicate the local wisdom forms into the AR application 
integrated in geometry learning has a positive impact on positive learning attitudes pre-
service mathematics teachers. This is seen from the overall average score of three 
aspects score is 4.47, or close to the maximum score. This shows that the attitude of 
pre-service mathematics teachers is very satisfied with the learning. The most dominant 
aspect of a positive attitude is satisfaction with an average score of 4.56. Based on the 
results of interviews revealed that pre-service mathematics teachers gave positive 
responses and were satisfied with the learning process that integrates local wisdom 
forms in AR applications. That because the use of the AR application helps them better 
understand and be able to see 3D geometric shapes directly not only in the form of 2D 
visualization. In addition, because the characteristics of the AR application are able to 
integrate virtual aspects such as animations of local wisdom forms, 3D geometry forms 
into the real environment in the form of images in the form of local wisdom. In addition, 
3D geometry objects, videos, animations, practice questions found in the AR 
application make pre-service mathematics teachers more focused, enthusiastic and 
enjoy the learning process. This finding is in line with several studies using AR [31], 
[32]. The most dominant positive attitude lies in the aspect of satisfaction. This is also 
in line with research [33] inferring the use of augmented reality-based education has an 
impact on the enthusiasm and enthusiasm in following the learning process. 

5.2 Learning motivation 

In addition to learning attitudes, the use of AR also has a positive impact on learning 
motivation. Overall, based on the results of the pre-service mathematics teachers’ 
motivation questionnaire on the use of integrated forms of local wisdom in the AR 
application had a positive impact. Such as (1) stimulating the pre-service mathematics 
teachers' curiosity in exploring the concept of geometry; (2) draw attention to the spirit 
of learning; (3) encouraging pre-service mathematics teachers to apply technology-
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based learning when they are already teachers. There is a positive impact on the use of 
AR, in line with studies [34], [35], [10]. There are 4 aspects of motivation that are given 
attention, relevance, confidence, satisfaction. In this study, the most dominant aspect is 
the satisfaction aspect. This is different from his research [34] which says that the aspect 
of confidence is the dominant aspect when compared with other aspects. However, 
there are several studies that are in line with the findings of research that have been 
done such as research [29] which explains that when students learn to use augmented 
reality-based mobile learning systems, students follow the learning process very much 
with greater motivation. That is because pre-service mathematics teachers' feel 
challenged to be able to apply technology-based learning and feel the sensation of 
learning new from the application and reap a lot of curiosity about what is in the 
application. 

5.3 The understanding of geometry material concept 

The impact of the use of integrated learning of local wisdom forms in AR 
Application on the understanding of the concept of geometry material showed a 
significant increase between the results of the pre-test and the post-test results. This can 
be seen from an increase in understanding in representing the elements and properties 
of cubes, beams, prisms, pyramid, tubes, cones and spheres. In addition, understanding 
in determining the surface area and volume of cubes, beams, prisms, pyramid, tubes, 
cones and spheres also increased. The results of the study, in line with previous studies. 
Like [24] using mobile learning to support understanding geometry. [36] Developing 
spatial skills using AR. [24] Assessed 3D geometry thinking skills using AR. [25]uses 
AR on space geometry. [37] Using AR can improve mathematical achievement and 
visual thinking and reflective thinking. Integration is carried out starting from detecting 
AR objects by using local wisdom markers in Indonesia. In addition to 3D object 
animation markers displayed in local wisdom animation in 3D. Integrating local 
wisdom forms in AR applications provides a deeper picture that local wisdom as a 
cultural context can be integrated with technology. In addition, the use of an AR 
application that displays 3D animated objects that allows pre-service mathematics 
teachers can construct geometric understanding independently through the help of AR 
technology. 

Based on the results of interviews revealed that pre-service mathematics teachers 
provide a positive view of the use of learning that integrate forms of local wisdom in 
AR applications. They consciously stated that the use of AR in learning gave a different 
sensation that made them enthusiastic in participating in learning. They are also inspired 
to apply technology when they become teachers. This finding is similar to research 
findings by [38] finding that students who enjoy using learning with AR and can be 
used to design learning for children [39]. 

iJIM ‒ Vol. 14, No. 11, 2020 101



Paper—Integrating Local Wisdom Forms in Augmented Reality Application: Impact… 

6 Conclusion and Recommendations 

In this study, we integrate the form of local wisdom into AR application into learning 
geometry and analyze its impact on learning attitudes, learning motivation and the 
ability to understand the concept of geometri pre-service mathematics teachers’ 
material. Based on the results of the analysis, we conclude that pre-service mathematics 
teachers have a positive attitude towards learning geometry that is integrated with the 
local wisdom form in the AR application. These findings are in line with international 
studies revealing that pre-service teachers have a positive attitude in the use of new 
technologies for supporting their daily teaching practices [40][41][42][43]. 
Furthermore, learning motivation in pre-service mathematics teachers on aspects of 
attention, relevance, confidence, satisfaction shows a positive impact. This finding is 
also in line with international research that reveals that pre-service teacher mathematics 
has positive interinsic motivation towards the use of augmented reality technology[44]. 
The understanding of test results shows significant improvement. This can be seen from 
an increase in understanding in determining the properties, surface surfaces, 3D 
geometry volume and an increase in comparing the volume of 3D geometry based on 
its properties. This finding is also in line with the results of other international studies 
which reveal that the use of new technology can help improve the understanding of 
mathematical concepts of pre-service teacher mathematics [45][46][47]. 

This study still uses limited local wisdom objects. Therefore, it allows other 
researchers to explore more local wisdom forms that are used to represent geometry 
objects. We further recommend the use of the AR application to be integrated into 
learning models that can make students or pre-service mathematics teachers more 
active. We also recommend extending the research period and looking at its impact on 
the ability to think in 3D geometry. In addition, the results of this study provide 
opportunities and alternatives for teachers and prospective teachers to implement and 
integrate AR applications into teaching geometry practices. 

7 Acknowledgement 

The authors would like to thank all those who have helped with this research. We 
are very grateful to DRPM (Direktorat Riset dan Pengabdian Masyarakat) [(Directorate 
of Research aSAnd Community Service)] Kemenristekdikti (Kementrian Riset, 
Teknologi dan Pendidikan Tinggi[Ministry of Research, Technology and the Higher 
Education] Republic of Indonesia for providing funding research collaboration between 
universities of Universitas Wiralodra and Universitas Pasundan with contract number: 
2877 / L4 /PP/2019. 

8 References 

[1] S. Papadakis, “Creativity and innovation in European education. 10 years eTwinning. Past, 
present and the future.,” Int. J. Technol. Enhanc. Learn., vol. 1, no. 1, p. 1, 2016. 

102 http://www.i-jim.org



Paper—Integrating Local Wisdom Forms in Augmented Reality Application: Impact… 

[2] R. P. Yaniawati, B. G. Kartasasmita, K. Rahayu, and E. Sari, “Accelerated Learning Method 
Using Edmodo to Increase Students’ Mathematical Connection and Self-Regulated Learn-
ing” in International Conference on Education and Multimedia Technology, 2018, pp. 53–
57. https://doi.org/10.1145/3124116.3124128 

[3] J. Hall and G. Chamblee, “Teaching Algebra and Geometry with GeoGebra: Preparing Pre-
Service Teachers for Middle Grades/Secondary Mathematics Classrooms,” Comput. Sch., 
vol. 30, no. 1–2, pp. 12–29, 2013. https://doi.org/10.1080/07380569.2013.764276 

[4] A. Dove and K. Hollenbrands, “Teachers’ scaffolding of students’ learning of geometry 
while using a dynamic geometry program,” Int. J. Math. Educ. Sci. Technol., vol. 45, no. 5, 
pp. 668–681, 2014. https://doi.org/10.1080/0020739x.2013.868540 

[5] M. Ndlovu, D. Wessels, and M. de Villiers, “Competencies in using sketchpad in geometry 
teaching and learning: Experiences of preservice teachers,” African J. Res. Math. Sci. Tech-
nol. Educ., vol. 17, no. 3, pp. 231–243, 2013. https://doi.org/10.1080/10288457.2013. 
848536 

[6] O. Aldalalah, Z. W. M. Ababneh, A. K. Bawaneh, and W. M. M. Alzubi, “Effect of Aug-
mented Reality and Simulation on the Achievement of Mathematics and Visual Thinking 
Among Students,” Int. J. Emerg. Technol. Learn., vol. 14, no. 18, pp. 164–185, 2019. 
https://doi.org/10.3991/ijet.v14i18.10748 

[7] J. Yip, S. Wong, K. Yick, K. Chan, and K. Wong, “Improving quality of teaching and learn-
ing in classes by using augmented reality video,” Comput. Educ., 2018. https://doi. 
org/10.1016/j.compedu.2018.09.014 

[8] S. Cuendet, Q. Bonnard, S. Do-Lenh, and P. Dillenbourg, “Designing augmented reality for 
the classroom,” Comput. Educ., vol. 68, pp. 557–569, 2013. https://doi.org/10.1016/j. 
compedu.2013.02.015 

[9] S. Cai, E. Liu, and J. Yang, Yang Liang, “Tablet-based AR technology: Impacts on students’ 
conceptions and approaches to learning mathematics according to their self-efficacy,” Br. J. 
Educ. Technol., pp. 1–6, 2018. https://doi.org/10.1111/bjet.12718 

[10] Y. Chen, “Effect of Mobile Augmented Reality on Learning Performance, Motivation, and 
Math Anxiety in a Math Course,” J. Educ. Comput. Res., vol. 0735633119, 2019. 

[11] R. T. Azuma, “A survey of augmented reality,” Presence Teleoperators Virtual Environ. 6, 
vol. 6, no. 4, pp. 355–385, 1997. https://doi.org/10.1162/pres.1997.6.4.355 

[12] I. Widiaty, L. S. Riza, and A. G. Abdullah, “A Preliminary Study on Augmented Reality for 
Learning Local Wisdom of Indonesian Batik in Vocational Schools,” in International Con-
ference on Innovation in Engineering and Vocational Education, 2016, pp. 32–35. 
https://doi.org/10.2991/icieve-15.2016.8 

[13] M. F. Syahputra et al., “Augmented Reality for Presenting Local Wisdom: Sumatera Utara 
Traditional House,” J. Phys. Conf. Ser., vol. 1235, p. 012102, 2019. https://doi.org/10.10 
88/1742-6596/1235/1/012102 

[14] R. Sibarani, “The role of local wisdom in developing friendly city,” IOP Conf. Ser. Earth 
Environ. Sci., vol. 126, no. 1, 2018. https://doi.org/10.1088/1755-1315/126/1/012094 

[15] I. Hilman and N. Sunaedi, “Revitalization of Local Wisdom for the Environmental Educa-
tion,” Adv. Soc. Sci. Educ. Humanit. Res., vol. 79, pp. 383–387, 2017. 

[16] C. Pornpimon, A. Wallapha, and C. Prayuth, “Strategy Challenges the Local Wisdom Ap-
plications Sustainability in Schools,” Procedia - Soc. Behav. Sci., vol. 112, no. Iceepsy 2013, 
pp. 626–634, 2014. https://doi.org/10.1016/j.sbspro.2014.01.1210 

[17] W. Nurfitriani, Sumarmi, and Hariyono, “Thematic Text Book Development Based on Local 
Wisdom,” J. Pendidik. Hum., vol. 6, no. 3, pp. 145–151, 2018. 

iJIM ‒ Vol. 14, No. 11, 2020 103



Paper—Integrating Local Wisdom Forms in Augmented Reality Application: Impact… 

[18] M. Yamin, “Integrating the Local Wisdom Values into The National Curriculum to Create 
the Nationalism Strength,” Journal of Education and Practice, vol. 8, no. 33. pp. 47–53, 
2017. 

[19] N. N. Parwati, I. M. Tegeh, and I. M. Mariawan, “Integrating the Values of Local Wisdom 
into the Learning Model: Building Positive Student Character,” in Educational Technology 
to Improve Quality and Access on a Global Scale, no. 11, 2018, pp. 297–307. https://doi. 
org/10.1007/978-3-319-66227-5_23 

[20] N. N. Parwati, I. G. P. Sudiarta, I. M. Mariawan, and I. W. Widiana, “Local Wisdom-Ori-
ented Problem-Solving Learning Model to Improve Mathematical Problem-Solving Abil-
ity,” J. Technol. Sci. Educ., vol. 8, no. 4, pp. 310–320, 2018. https://doi.org/10.3926/jotse. 
401 

[21] J. Garzón and J. Acevedo, “Meta-analysis of the impact of Augmented Reality on students’ 
learning gains,” Educ. Res. Rev., vol. 27, pp. 244–260, 2019. https://doi.org/10.1016/j. 
edurev.2019.04.001 

[22] K. Lilla and G. Ján, “Augmented Reality in Mathematins Education for Pre-Service Teach-
ers In Primary Level,” in 17 th Conference on Applied Mathematics APLIMAT 2018, 2018, 
pp. 597–605. 

[23] R. Leit, “Game-Based Learning: Augmented Reality in the Teaching of Geometric Game-
based Learning: Augmented Reality in the teaching of geometric solids,” Int. J. Art, Cult. 
Des. Technol., vol. 4, no. 1, 2014. https://doi.org/10.4018/ijacdt.2014010105 

[24] E. İbili, M. Çat, D. Resnyansky, S. Şahin, and M. Billinghurst, “An assessment of geometry 
teaching supported with augmented reality teaching materials to enhance students’ 3D ge-
ometry thinking skills,” Int. J. Math. Educ. Sci. Technol., pp. 1–23, 2019. https://doi. 
org/10.1080/0020739x.2019.1583382 

[25] Y. T. Liao, C. H. Yu, and C. C. Wu, “Learning Geometry with Augmented Reality to Enhanc 
e Spatial Ability,” in International Conference on Learning and Teaching in Computing and 
Engineering, 2015, pp. 1–2. https://doi.org/10.1109/latice.2015.40 

[26] E. T. Gün and B. Atasoy, “The effects of augmented reality on elementary school students’ 
spatial ability and academic achievement,” Egit. ve Bilim, vol. 42, no. 191, pp. 31–51, 2017. 
https://doi.org/10.15390/eb.2017.7140 

[27] D. Rohendi, S. Septian, and H. Sutarno, “The Use of Geometry Learning Media Based on 
Augmented Reality for Junior High School Students,” IOP Conf. Ser. Mater. Sci. Eng., vol. 
306, no. 1, 2018. https://doi.org/10.1088/1757-899x/306/1/012029 

[28] M. Sirakaya and E. Kiliç Çakmak, “Investigating Student Attitudes towards Augmented Re-
ality,” Malaysia Online J. Educ. Techology, vol. 6, no. 1, pp. 30–44, 2017. 

[29] T. H. C. Chiang, S. J. H. Yang, and G. J. Hwang, “An augmented reality-based mobile learn-
ing system to improve students’ learning achievements and motivations in natural science 
inquiry activities,” Educ. Technol. Soc., vol. 17, no. 4, pp. 352–365, 2014. 

[30] C. Erbas and V. Demirer, “The effects of augmented reality on students’ academic achieve-
ment and motivation in a biology course,” J. Comput. Assist. Learn., vol. 35, no. 3, pp. 450–
458, 2019. https://doi.org/10.1111/jcal.12350 

[31] M. D. Díaz-Noguera, P. Toledo-Morales, and C. Hervás-Gómez, “Augmented reality appli-
cations attitude scale (ARAAS): Diagnosing the attitudes of future teachers,” New Educ. 
Rev., vol. 50, no. 4, pp. 215–226, 2017. https://doi.org/10.15804/tner.2017.50.4.17 

[32] M. Fidan and M. Tuncel, “Integrating augmented reality into problem-based learning: The 
effects on learning achievement and attitude in physics education,” Comput. Educ., vol. 142, 
2019. https://doi.org/10.1016/j.compedu.2019.103635 

104 http://www.i-jim.org



Paper—Integrating Local Wisdom Forms in Augmented Reality Application: Impact… 

[33] G. J. Hwang, P. H. Wu, C. C. Chen, and N. T. Tu, “Effects of an augmented reality-based 
educational game on students’ learning achievements and attitudes in real-world observa-
tions,” Interact. Learn. Environ., vol. 24, no. 8, pp. 1895–1906, 2016. https://doi.org/10. 
1080/10494820.2015.1057747 

[34] S. Lu and Y. Liu, “Integrating augmented reality technology to enhance children’s learning 
in marine education,” Environ. Educ. Res., vol. 21, no. 4, pp. 525–541, 2015. https://doi. 
org/10.1080/13504622.2014.911247 

[35] C. H. Chen, C. Y. Huang, and Y. Y. Chou, “Effects of augmented reality-based multidimen-
sional concept maps on students’ learning achievement, motivation and acceptance,” Uni-
versal Access in the Information Society, vol. 18, no. 2. pp. 257–268, 2019. https://doi. 
org/10.1007/s10209-017-0595-z 

[36] N. A. A. González, “Development of spatial skills with virtual reality and augmented real-
ity,” Int. J. Interact. Des. Manuf., vol. 12, no. 1, pp. 133–144, 2018. https://doi.org/10. 
1007/s12008-017-0388-x 

[37] Z. Waleed, M. Ababneh, A. K. Bawaneh, W. Mohammad, and M. Alzubi, “Effect of Aug-
mented Reality and Simulation on the Achievement of Mathematics and Visual Thinking 
Among Students,” Int. J. Emerg. Technol. Learn., vol. 14, no. 18, pp. 164–185, 2019. 
https://doi.org/10.3991/ijet.v14i18.10748 

[38] Á. Di Serio, M. B. Ibáñez, and C. D. Kloos, “Impact of an augmented reality system on 
students’ motivation for a visual art course,” Comput. Educ., vol. 68, pp. 586–596, 2013. 
https://doi.org/10.1016/j.compedu.2012.03.002 

[39] M. Sun, X. Wu, Z. Fan, and L. Dong, “Augmented reality based educational design for chil-
dren,” Int. J. Emerg. Technol. Learn., vol. 14, no. 3, pp. 51–60, 2019. https://doi.org/ 
10.3991/ijet.v14i03.9757 

[40] M. Kalogiannakis and S. Papadakis, “Evaluating pre-service kindergarten teachers’ inten-
tion to adopt and use tablets into teaching practice for natural sciences,” Int. J. Mob. Learn. 
Organ., vol. 13, no. 1, pp. 113–127, 2019. https://doi.org/10.1504/ijmlo.2019.10016617 

[41] S. Papadakis, “Evaluating pre-service teachers’ acceptance of mobile devices with regards 
to their age and gender: A case study in Greece,” Int. J. Mob. Learn. Organ., vol. 12, no. 4, 
pp. 336–352, 2018. https://doi.org/10.1504/ijmlo.2018.10013372 

[42] M. Kalogiannakis and S. Papadakis, “Evaluating a course for teaching introductory pro-
gramming with Scratch to pre-service kindergarten teachers,” Int. J. Technol. Enhanc. 
Learn., vol. 11, no. 3, p. 231, 2019. https://doi.org/10.1504/ijtel.2019.10020447 

[43] S. Papadakis, M. Kalogiannakis, V. Orfanakis, and N. Zaranis, “The Appropriateness of 
Scratch and App Inventor as Educational Environments for Teaching Introductory Program-
ming in Primary and Secondary Education” International Journal of Web-Based Learning 
and Teaching Technologies (IJWLTT), 12(4), 58-77, 2017. https://doi.org/10. 
4018/ijwltt.2017100106 

[44] J. Buchner, “Impact of an augmented reality learning env ironment on teacher motivation in 
an in - service training on creative multimedia technology,” Online J. Res. Educ., no. De-
cember, pp. 1–8, 2017. 

[45] M. T. Coimbra, T. Cardoso, and A. Mateus, “Augmented Reality: An Enhancer for Higher 
Education Students in Math’s Learning?” Procedia Comput. Sci., vol. 67, no. Dsai, pp. 332–
339, 2015. https://doi.org/10.1016/j.procs.2015.09.277 

[46] Lynne Masel Walters, Martha R. Green, Dianne Goldsby, and Dawn Parker, “Digital Story-
telling as a Problem-Solving Strategy in Mathematics Teacher Education: How Making a 
Math-eo Engages and Excites 21st Century Students,” Int. J. Technol. Educ. Sci., vol. 2, no. 
1, pp. 1–16, 2018. 

iJIM ‒ Vol. 14, No. 11, 2020 105



Paper—Integrating Local Wisdom Forms in Augmented Reality Application: Impact… 

[47] R. P. Yaniawati, B. G. Kartasasmita, and J. Saputra, “E-learning assisted problem-based 
learning for self-regulated learning and mathematical problem solving,” J. Phys. Conf. Ser., 
vol. 1280, no. 4, 2019. https://doi.org/10.1088/1742-6596/1280/4/042023 

9 Authors 

Sudirman is an assistant Professor in the Department of Mathematics Education at 
Universitas Wiralodra, Indonesia and a researcher in mathematics education 
technology. E-mail: sudirman@unwir.ac.id 

R Poopy Yaniawati is a professor in the Department of Mathematics Education at 
Universitas Pasundan, Indonesia. He is one of the professors who focus on conducting 
research in the field of mathematics e learning. 

Rully Indrawan is a professor in education at Universitas Pasundan, Indonesia. 
Mellawaty is an assistant professor in the mathematics education department of 

Universitas Wiralodra, Indonesia. 

Article submitted 2019-11-04. Resubmitted 2020-03-21. Final acceptance 2020-03-21. Final version 
published as submitted by the authors. 

106 http://www.i-jim.org


