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Abstract

Since Augmented Reality (AR) has the potential to completely transform conventional 
teaching methods, it is highly significant in the field of mathematics education. Its 
ability to enhance visualization by providing dynamic and interactive representations 
of complex mathematical ideas is one of its main advantages. The purpose of the study 
is to evaluate their awareness and attitude toward the use of AR in math education. 
The study employed the descriptive survey method. 122 upper primary mathematics 
teachers from the Coimbatore district are the subjects of the current study. There were 
66 female and 56 male math teachers in the study sample. Therefore, based on mean 
scores, there is no discernible difference in the Awareness score between gender, years 
of experience, and educational attainment. While there is no discernible difference in 
years of experience or educational attainment, there is a significant gender difference 
when looking at the Attitude score. The study’s conclusions point to a possible paradigm 
change in instructional strategies as AR becomes a game-changing tool for improving 
student learning. Additionally, the study suggests that curriculum modifications are 
necessary to smoothly integrate AR and bring instructional materials into line with the 
quickly changing technology environment.
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Introduction 

Mathematics is a crucial tool in 
everyday life, influencing our activities 
and decisions (Manjunath, 2021). 
It is essential for problem-solving, 
creativity, and critical thinking, and 
is used in various fields, including 
science, engineering, and economics 
(Peter, 2011).  Mathematical literacy, 
which includes competencies such as 
mathematical thinking and reasoning, is 
a key skill for navigating the complexities 
of the 21st century (Rizki, 2019). Despite 
its importance, many students struggle 
to see the real-life applications of 
mathematics, and it is often perceived 

as a dry and irrelevant subject 
(Manjunath,2021). The fundamental 
mathematical operations—addition, 
subtraction, multiplication, division, 
and certain geometrical shapes—have 
a great deal of application in everyday 
life (Devlin,  2005).  The development of 
mathematical knowledge and abilities 
in schools depends on the methodical 
and efficient teaching of mathematics 
(Târnoveanu, 2017) . This involves using 
various teaching methods tailored 
to the learning abilities of students 
(Yanushkevichiene, 2016). Since 
mathematics is crucial for both academic 
performance and problem-solving, it is 
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necessary to foster a favorable attitude 
toward it (Târnoveanu, 2017). 

Attitudes, as defined by Zanna 
and Rempel (1988),  are complex 
psychological constructs influenced 
by affect, cognition, and individual 
differences (Haddock, 1993). This 
inclusive definition, proposed by Eagly 
(2007).  Maio (2013) emphasizes the 
evaluative nature of attitudes and their 
role in shaping behaviour. Further 
explores the link between attitudes and 
behaviour, highlighting their unique 
psychological content, structure, and 
function. However, Wicker (1969)  
raises a critical question about the 
relationship between attitudes and 
behaviour, suggesting that the two 
may not always align. It involves a 
combination of cognitive, affective, 
and behavioural components that 
shape how individuals perceive and 
respond to the world around them 
(Eagly,et al., 1993). This study examines 
attitudes toward the use of augmented 
reality (AR) in math instruction, both 
favourable and negative.It influences 
a teacher’s behaviour or utilizing AR 
in teaching Mathematics favourably 
or unfavourably. The condition of 
knowing something is called awareness 
by ( Baars, B. J.1997). According to 
the current study, awareness is the 
condition of being educated about 
integrating the use of augmented reality 
into math instruction. AR is a technology 
that allows users to interact with 
virtual objects superimposed on real-
time visuals (Azuma R 1997 & 1999). 
Augmented reality (AR) overlays digital 
information on real-time photographs 
to create an interactive and dynamic 
environment (Milgram et al., 2013).

Augmented Reality (AR) provides 
a platform for teaching abstract 
concepts that are hard to visualize 
mentally, as suggested by (Kaufmann 
2003) ; (Núñez et al., 2008); (Shelton 
et al., 2002), and (Wu et al., 2013). AR 
leverages multimedia elements like 

texts, pictures, audio, and video, along 
with 3D models (Shelton et al., 2002), to 
enhance the learning experience. Some 
of the studies conducted in teaching 
Mathematics of Geometric objects (İbili 
,2013) , Prisms (Tosik Gün, et al., 2017) 
Geometric objects (İbili et al.,2013) & 
(Tosik Gün, et al., 2017) using AR. 

Need and Significance of the Study

Any child has to learn mathematics to be 
able to use their skills and knowledge 
in a variety of contexts. Mathematical 
qualification plays a significant role in 
the curriculum as it is one of the defining 
features of scientific culture (Kothari 
Commission, 1986). 

Developing logical and problem-solving 
abilities among children is the major 
objective of teaching Mathematics as 
the development of children’s ability for 
Mathematization i.e. students’ thought 
processes must be mathematized 
(NCF, 2005). The study of mathematics 
enhances one’s capacity to solve 
problems and think critically, creatively, 
and logically, which has an enormous 
impact on every day life(Sharma, 2021; 
Dahiya, 2014). These are adaptable 
talents that are essential in a variety of 
fields (Evans, 2000).  

Mathematics is not only relevant in the 
workplace but also in daily life, where 
it is used in a wide range of activities 
(Yeo, 2010). In this sense, mathematics 
is one of the basic disciplines taught 
in schools, and many pedagogical 
approaches are used to raise 
students’ mathematical success levels. 
(Gervasoni, 2008) emphasizes the need 
for successful mathematics pedagogy, 
while (Chen, 2020)  focuses on the 
integration of subject knowledge and 
information technology in high school 
mathematics education. (Pokharel, 
2020) highlights the importance of 
innovative activities, worksheets, and 
teaching aids in making mathematics 
learning joyful and effective. (Chaman, 
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2014) underscores the significance 
of mathematical knowledge and 
competence in secondary school 
education. Despite having implemented 
various teaching strategies to teach 
Mathematics, the slow learners couldn’t 
achieve the expected attainment. 
This is because the learners couldn’t 
imagine their concepts. In this regard, 
slow learners find it difficult to make 
use of their abstract thinking. Slow 
learners often struggle with abstract 
thinking in mathematics, particularly 
in areas such as reflective abstraction, 
mathematical reasoning, and problem-
solving strategies (Wafiqoh, 2022). To 
address this, specific measures and 
methods to cultivate their abstract 
thought ability. In the context of 
writing, slow learners face challenges 
in narrative text due to their limited 
abstract thinking (Husain, 2020). This is 
further compounded by difficulties in 
understanding mathematical concepts 
and performing arithmetic operations 
(Metikasari, 2019). To overcome these 
challenges, it is important to provide 
clear conceptions and use teaching aids 
to help slow learners understand and 
apply abstract concepts. 

Generally, the Mathematics teachers 
stick with the chalk-and-talk method 
in which most of the mathematical 
problems are written on a Blackboard 
and explain the concepts orally by the 
teacher. To modify the teaching strategy 
and enhance the professionalism among 
the teachers by using Augmented 
Reality in teaching Mathematics. How 
for the Mathematics teacher have wider 
knowledge about Augmented Reality 
and to what extent does their attitude in 
utilizing Augmented Reality in teaching 
Mathematics?

Review of literature 

It has been shown that integrating 
augmented reality (AR) into 
mathematics instruction promotes pupil 

understanding and engagement with the 
material. The potential of AR to increase 
motivation and comprehension, which 
will result in a deeper comprehension 
of concepts in mathematics, is being 
highlighted by (Buentello-Montoya, 
2021) and (Coimbra, 2015) . The use 
of augmented reality (AR) to visualize 
mathematical objects and create a 
more relevant learning environment 
is discussed in (Yingprayoon, 2015) 
and (Carvalho, 2014), which lends 
greater weight to this. The considerable 
potential of augmented reality in 
mathematics teaching is highlighted 
in the literature research. Because it 
encourages motivation, collaboration, 
and real-world relevance, Augmented 
Reality (AR) has the potential to 
substantially enhance the mathematics 
learning experience (Coimbra, 2015; 
Kazanidis, 2019; Chao, 2018).  It can 
promote a deeper comprehension of 
mathematical ideas, resulting in the 
absorption of information and the 
growth of persistent competencies 
(Coimbra, 2015).Enhancing learning 
results, augmented reality apps can also 
offer clear learning situations and more 
participatory encounters (Kazanidis, 
2019). Moreover, AR has the potential 
to improve students’ comprehension of 
mathematical ideas, especially when it 
comes to volume and 3D composition 
(Chao, 2018). The technology’s capacity 
to combine the real and virtual worlds 
can help students grasp abstract ideas, 
enable embodied representations 
of mathematical ideas, and foster 
collaborative learning (Bujak et al., 2013). 
The use of AR in mathematics education 
presents both benefits—such as 
improved learning and motivation—and 
challenges—such as technical issues and 
resistance to new technology (Palancı, 
2021). Despite these difficulties, AR and 
Virtual Reality (VR) technologies have 
been found to have potential benefits 
in mathematics learning, particularly in 
the areas of socio-emotional, cognitive/
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meta-cognitive, and pedagogical 
development (Cevikbas, 2023) . Teachers 
face difficulties in creating AR-assisted 
learning media, including conforming to 
hardware and software standards and 
gaining access to pertinent resources.

Statement of the Problem

Integrating Augmented Reality is the 
modern trend in teaching core subjects 
in schools for the academic excellence 
of the students as well as to enhance 
the professionalism of teachers. It is 
anticipated that all educators possess 
a strong attitude and awareness when 
it comes to using augmented reality 
in the teaching of mathematics. If 
so what extent is their Attitude and 
Awareness in integrating AR in teaching 
Mathematics? Hence the study is carried 
out by the researcher entitled “The Role 
of Augmented Reality in Enhancing 
Mathematics Education: A Study on 
Awareness and Attitude”.

Objectives of the Study

To determine if the use of Augmented 
Reality (AR) in math instruction by 
upper primary teachers is significantly 
impacted by factors such as gender, 
years of experience, and educational 
background.

Research Questions 

Do upper primary Mathematics 
teachers exhibit differences in 
their attitude and awareness of the 
integration of augmented reality in 
Mathematics instruction based on 
gender, educational qualifications, and 
years of experience?

Method 

Research design: The study followed 
the descriptive survey approach. A 
descriptive survey design is a widely used 
method in research, particularly in social 

sciences, to describe characteristics 
of a population or phenomenon being 
studied. In this design, the researcher 
collects data without manipulating 
the environment. The goal is to gather 
quantifiable information to describe 
patterns, trends, or phenomena.

Population and Sample: The 
study’s population consists of upper 
primary mathematics teachers in the 
Coimbatore area. The samples for the 
research were selected using a cluster 
sampling method. This method involves 
dividing the population into clusters 
(which could be based on schools or 
geographic areas), and then randomly 
selecting clusters for inclusion in the 
sample.56 male and 66 female teachers 
of mathematics from the Coimbatore 
district made up the samples. The 
study’s sample includes 122 upper 
primary mathematics teachers in total.

Design and development of tools of 
study

Questionnaire: To evaluate Awareness 
and Attitude toward Augmented Reality 
in integrated mathematics instruction, 
the researcher has examined 
several earlier studies. It was discovered 
that no tools were accessible to measure 
Attitude and Awareness scales related to 
the incorporation of augmented reality 
in mathematics education. As a result, 
the researcher created two original 
instruments for the investigation.

• Attitude towards integrating 
Augmented Reality in teaching.

• Awareness of integrated Augmented 
Reality in teaching Mathematics

The researcher reviewed several 
literates and discussed with the subject 
experts the selection of items for 
the tools. The items of the two tools 
are arranged separately for Attitude 
and Awareness in integrating AR in 
teaching Mathematics. After drafting 
the English version of the items, the 
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same was translated into Tamil for easy 
understanding of the AR  in integrated 
Mathematics teaching.

In the initial development of the 
tools for measuring Attitude and 
Awareness regarding the integration 
of Augmented Reality (AR) in teaching 
mathematics, a total of 43 items were 
selected for the attitude scale and 
36 items for the awareness scale. 
These tools were designed to assess 
teachers’ perspectives on AR and its 
application in mathematics education. 
Subject experts who are directly 
involved in mathematics teaching and 
have ICT experience at both school 
and college levels were consulted to 
review the tools. The experts were 
requested to provide their opinions 
and suggestions on various aspects, 
including the language, simplicity, 
relevance, and validity of the items in 
both tools.

Based on the feedback from the 
subject experts, the researcher made 
necessary modifications to improve 
the clarity and appropriateness of 
the statements. This process ensured 
that the tools were not only easy to 
understand but also aligned with 
the study’s objectives. Both tools 
included closed-ended questions to 
systematically assess the participants’ 
knowledge of AR and its practical 
application in integrating AR with 
mathematics teaching. These revisions 
helped ensure that the tools were valid 
measures of the teachers’ attitudes and 
awareness regarding AR integration in 
mathematics classrooms.

Validity: The content validity of 2 tools 
was established in consulting with a 
team of 5 subject experts in the field 
of Mathematics who have experience 
in utilizing ICT teaching. They have 
analyzed the appropriateness of the 
items for the assessment.

Reliability: Thirty upper primary school 
teachers who were not engaged in 
the study were given the two tools 
as a sample. To test the consistency 
between the two sets, every item in 
each of the two tools is split into two 
equal halves at random. The Split-
Half Method was employed by the 
researcher to determine the two tools’ 
reliability. The study employed the 
alpha approach to determine each tool’s 
internal consistency independently. 
The researcher rejects items in the 
two tools with alpha values less than 
0.25 and larger than 0.80. There are 35 
items in the attitude toward integrated 
augmented reliability in mathematics 
education scale, which is the last 
instrument. 

The Pearson- Correlation was found 
for Attitude towards integrating AR 
in teaching Mathematics to be 0.89, 
and Awareness of integration of AR in 
teaching Mathematics was found to be 
0.87. This indicates consistency between 
two sets with high reliability.

Scoring Procedure: The Attitude 
towards Augmented Reality in Teaching 
Mathematics Scale has a 5-point Likert 
type, with positive statements scoring 5 
points and negative statements scoring 
5 points. The Awareness of Augmented 
Reality in Teaching Mathematics Scale 
has a 3-point Likert scale, with no 
negative statements. The maximum 
score is 60, and the minimum is 0.

Results and Discussion

Do the upper primary Mathematics 
teachers differ in their Attitude and 
Awareness in integrating Augmented 
Reality in teaching Mathematics 
concerning their Gender, Educational 
qualifications and years of experience?

For testing the research question, the 
following results were found by the 
investigator.
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 Table-1: Attitude and Awareness result based on Gender

Variable N Mean S.D. Levene’s Test t-test for Equality of 
Means

F Sig. t Sig. Result

Awareness 
score

Male 56 34.61 14.481 0.055 0.815
-0.488 0.626 NS

Female 66 35.89 14.531

Attitude 
score

Male 56 133.07 12.090 15.433 0
23.709 0 S

Female 66 57.89 22.165

Awareness Score: According to Levene’s 
test, the equal variances assumption 
between the groups is confirmed with 
non-significant findings (p = 0.815). 
The null hypothesis cannot be rejected 
since there appears to be no discernible 
difference in Awareness scores, 
according to the t-test (t = -0.488, p = 
0.626). As a result, there is no statistically 
significant difference between the two 
groups’ mean Awareness ratings.

Attitude Score: For Attitude scores, 
Levene’s test finds a violation of the 
equal variances assumption (p < 0.001). 
There is a considerable difference in 
the mean Attitude scores between the 
two groups, as indicated by the very 
significant p-value (0, almost zero) 
of the subsequent t-test that takes 
uneven variances into account. These  
results support the notion of uneven 
variances.

Table -2 : Attitude and Awareness result based on Educational status

Variable N Mean S.D. Levene’s 
Test 

t-test for Equality of 
Means

F Sig. t Sig. Result

Awareness 
score

UG & B.Ed 73 36.01 14.709
0.059 0.808 0.666 0.507 NS

PG B.Ed 49 34.24 14.171

Attitude 
score

UG & B.Ed 73 88.63 42.128
0.000 0.983 -1.226 0.223 NS

PG B.Ed 49 98.02 41.034

Awareness Score: For equal variances 
assumed (p = 0.808) and not assumed 
(p = 0.507), both surpassing the 0.05 
significance threshold, non-significant 
findings are shown by Levene’s test for 
Awareness scores. This implies that both 
possibilities satisfy the premise of equal 
variances. When equal variances are 
not assumed, the t-test, taking uneven 
variances into account, confirms a non-
significant p-value (0.507), showing 

no discernible difference in the mean 
Awareness ratings between the two 
groups.

Attitude Score: A substantial breach 
of the equal variances assumption is 
found using Levene’s test for Attitude 
scores, with p-values for equal variances 
assumed and not assumed being 
0.000 and 0.223, respectively. Even 
yet, the t-test with unequal variances 
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assumption produces a non-significant 
p-value of 0.223, meaning that, when all 
other factors are held constant, there is 

no discernible difference in the mean 
Attitude scores between the two groups.

Table-3: Attitude and Awareness result based on teaching experience

Variable N Mean S.D. Levene’s Test t-test for Equality of 
Means

F Sig. t Sig. Result

Awareness 
score

< 10 Yrs 73 35.23 15.265
3.449 0.066 -0.067 0.947 NS

> 10 Yrs 49 35.41 13.331

Attitude 
score

< 10 Yrs 73 93.93 40.660
0.509 0.477 0.485 0.629 NS

> 10 Yrs 49 90.12 43.717

Awareness Score: Levene’s test for 
Awareness scores gives p-values of 
0.066 and 0.947 for equal and unequal 
variance assumptions, respectively, 
both beyond the 0.05 significance 
threshold. This implies that both 
possibilities satisfy the premise of equal 
variances. The fulfilled assumption is 
supported by the t-test with unequal 
variances assumption, which confirms a 
non-significant p-value (0.947) showing 
no significant difference in mean 
Awareness scores between the two 
groups when equal variances are not 
expected.

Attitude Score: For equal and unequal 
variance assumptions, respectively, 
Levene’s test for Attitude scores 
produces non-significant p-values of 
0.477 and 0.629, both of which surpass 
0.05. This implies that both possibilities 
satisfy the premise of equal variances. 
The t-test with unequal variances 
assumption confirms that there is no 
significant difference, as evidenced by 
the non-significant p-value (0.629).

Findings of the study

• The mean scores for the Awareness 
score do not significantly differ 
between the two groups (Al-Enezi, 
2018). On the other hand, the 
assumption of equal variances is 
broken for the Attitude score, where 

the mean scores for the two gender 
groups diverge significantly (Dirin 
2019).

• Whether or not the premise of 
equal variances is satisfied, there 
is no discernible difference in the 
mean scores for the Awareness 
and Attitude scores between 
the two groups of educational 
status. Furthermore, regardless 
of whether the premise of equal 
variances is satisfied or not, there 
is no discernible difference in the 
mean scores for the Awareness and 
Attitude scores between the two 
groups of years of experience.

Implication of the study

It is simpler to incorporate current 
technology into the teaching of 
mathematics when teachers have a 
positive attitude and are highly informed 
of how to integrate augmented reality 
into their lessons. They can also 
increase professionalism, improve 
student academic accomplishment, 
and employ modern technology more 
effectively. It has been demonstrated 
that using augmented reality (AR) into 
mathematics instruction improves 
student engagement and learning 
results. The depiction of 3D geometrical 
objects made possible by AR can help 
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students comprehend and remember 
mathematical ideas (Yingprayoon, 2015). 
Additionally, it promotes understanding, 
motivation, and a greater level of 
engagement with the material (Coimbra, 
2015). Meaningful learning can result 
from the use of augmented reality (AR) 
in mathematics instruction, which can 
foster a more engaging and dynamic 
learning environment (Carvalho, 2014). 
Additionally, the use of AR technology 
in STEM-based mathematics education 
holds great promise (Kramarenko, 
2019).  AR can improve critical thinking 
skills, spatial reasoning, and problem-
solving abilities (Anggraini, 2020). It 
can also enhance learning motivation 
and confidence (Young, 2016), and 
foster spatial ability in middle school 
students (Ozcakir, 2021). Furthermore, 
AR can provide a better understanding 
of geometrical structures and improve 
learning abilities in mathematics 
(Yingprayoon, 2015).

Recommendation of the study

Based on the findings of the study, 
it is recommended that a high level 
of Awareness and positive Attitude 
in integrating Augmented Reality in 
teaching Mathematics are necessary 
to implement in the Teacher Education 
Curriculum for B.Ed trainees. So that 
prospective teachers could learn 
Augmented Reality and its effectiveness 
for the enhancement not only in 

Mathematics but also in other subjects. 
Secondly, the Nodal agency in the 
Department of School Education SCERT 
and RMSA must impart In-service 
training programs to the Mathematics 
teachers. At all the levels of the School, a 
system should be created to implement 
Augmented Reality in teaching 
Mathematics with proper infrastructure. 
The students also encouraged that the 
teacher must emphasize the integration 
of Augmented Reality in teaching 
Mathematics with respect to Gender, 
Educational Qualification and Years of 
Experience.

Conclusion 

However, it is essential to be aware of 
potential challenges and limitations 
when implementing AR in mathematics 
education. These may include the 
cost and availability of AR devices, the 
need for proper teacher training, and 
ensuring that AR applications align 
with curriculum objectives. In general, 
greater learning results, more student 
engagement, and better readiness for 
the digital age can result from awareness 
of and favourable attitudes toward 
augmented reality in mathematics 
education. By embracing AR technology 
responsibly and effectively, educators 
can create a more inclusive, interactive, 
and dynamic learning environment for 
students.

References

Al-Enezi, A., & Al-Failkawi, A. (2018). Faculty Members Degree of Awareness of the Augmented 
Reality Concept in the College of Basic Education, Public Authority for Applied Education 
and Training in Kuwait. Journal of Education and Practice. https://api.semanticscholar.
org/CorpusID:150822961 

Anggraini S ,W Setyaningrum, H Retnawati, & Marsigit. (2020). How to improve critical thinking 
skills and spatial reasoning with augmented reality in mathematics learning? Journal of 
Physics: Conference Series, 1581, 1. https://doi.org/10.1088/1742-6596/1581/1/012066

Awareness - Definition, Meaning & Synonyms. (n.d.). Vocabulary.com. https://www.vocabulary.
com/dictionary/awareness#:~:text=Awareness%20is%20the%20state%20of 



Indian Journal of Educational Technology
Volume 7, Issue 1, January 2025

198

Azuma, R. (1999). The Challenge of Making Augmented Reality Work Outdoors. 
Springer-Verlag.https://citeseerx.ist.psu.edu/document?repid=rep1&type 
=pdf&doi=6b6429fbcee15a6af40cc3280623b3e3feb1b83f

Azuma, R. T. (1997). A Survey of Augmented Reality. Presence: Teleoperators and Virtual 
Environments, 6(4), 355–385. https://doi.org/10.1162/pres.1997.6.4.355

Baars, B. (1997). In the Theater of Consciousness the Workspace of the Mind. https://bernardbaars.
pbworks.com/f/Baars%25252BTheater%25252Bbook%25252BCh%25252B1-2.pdf

Bujak, K. R., Radu, I., Catrambone, R., MacIntyre, B., Zheng, R., & Golubski, G. (2013). A 
psychological perspective on augmented reality in the mathematics classroom. 
Computers & Education, 68, 536–544. https://doi.org/10.1016/j.compedu.2013.02.017

Bulut, M., & Borromeo Ferri, R. (2023). A systematic literature review on augmented reality 
in mathematics education. European Journal of Science and Mathematics Education, 11(3), 
556–572. https://doi.org/10.30935/scimath/13124

 Buentello-Montoya D.A., M.G. Lomelí-Plascencia, & L.M. Medina-Herrera. (2021). The role of 
reality enhancing technologies in teaching and learning of mathematics. Computers & 
Electrical Engineering, 94, 107287. https://doi.org/10.1016/j.compeleceng.2021.107287

Carvalho, C. V. de A., & Lemos, B. M. (2014). Possibilities of Augmented Reality Use in 
Mathematics Aiming at a Meaningful Learning. Creative Education, 05(09), 690–700. 
https://doi.org/10.4236/ce.2014.59081

Cevikbas, M., Bulut, N., & Kaiser, G. (2023). Exploring the Benefits and Drawbacks of AR and 
VR Technologies for Learners of Mathematics: Recent Developments. Systems, 11(5), 
244. https://doi.org/10.3390/systems11050244

Chaman, M. J., Beswick, K., & Callingham, R. (2014). Factors influencing mathematics 
achievement among secondary school students (pp. 227–238). SensePublishers. https://
doi.org/10.1007/978-94-6209-512-0%E2%82%819

Chao, W.-H., & Chang, R.-C. (2018). Using Augmented Reality to Enhance and Engage Students 
in Learning Mathematics. Advances in Social Sciences Research Journal, 5(12). https://doi.
org/10.14738/assrj.512.5900

Chen, J. (2020). Design and Development of High School Curriculum Learning System Based 
on the Core Quality of Mathematics. Journal of Physics: Conference Series, 1437(1), 
012107. https://doi.org/10.1088/1742-6596/1437/1/012107

Coimbra, MMath. T., Cardoso, T., & Mateus, A. (2015). Augmented Reality: An Enhancer for 
Higher Education Students in Math’s Learning? Procedia Computer Science, 67, 332–339. 
https://doi.org/10.1016/j.procs.2015.09.277

Dahiya, V. (2014). Why Study Mathematics? Applications of Mathematics in Our Daily Life. 
IJISET -International Journal of Innovative Science, Engineering & Technology, 1.

Devlin, K. (2005). The math instinct: Why you’re a mathematical genius (along with lobsters, birds, 
cats, and dog).

Dirin, A., Alamäki, A., & Suomala, J. (2019). Gender Differences in Perceptions of Conventional 
Video, Virtual Reality and Augmented Reality. International Journal of Interactive Mobile 
Technologies (IJIM), 13(06), 93. https://doi.org/10.3991/ijim.v13i06.10487

Dolores, M., Noguera, D., Morales, P., & Hervás-Gómez, C. (2017). Augmented Reality 
Applications Attitude Scale (ARAAS): Diagnosing the Attitudes of Future Teachers.

Eagly, A. H., & Chaiken, S. (2007). The Advantages of an Inclusive Definition of Attitude. Social 
Cognition, 25(5), 582–602. https://doi.org/10.1521/soco.2007.25.5.582 

Eagly, A. H., & chaiken, s. (1993). The psychology of attitudes. New york: Harcourt, brace, & 
janovich. Psychology and Marketing, 12, 459–466.



Indian Journal of Educational Technology
Volume 7, Issue 1, January 2025

199

Evans, J. (2000). Chapter 16 Adult Mathematics and Everyday Life: Building Bridges and Facilitating 
Learning “Transfer.” 

Fuentes-Cabrera, A., Parra-González, M. E., López-Belmonte, J., & Segura-Robles, A. (2020). 
Learning Mathematics with Emerging Methodologies—The Escape Room as a Case 
Study. Mathematics, 8(9), 1586. https://doi.org/10.3390/math8091586

Gervasoni, A., Hunter, R., Bicknell, B., & Sexton, M. (2008). POWERFUL PEDAGOGICAL ACTIONS 
IN MATHEMATICS EDUCATION (pp. 193–218).

Guntur, M. I. S., Setyaningrum, W., Retnawati, H., Marsigit, M., Saragih, N. A., & Noordin, M. K. 
bin. (2019). Developing augmented reality in mathematics learning: The challenges and 
strategies. Journal Riset Pendidikan Matematika, 6(2), 211–221. https://doi.org/10.21831/
jrpm.v6i2.28454

Haddock, G., & Zanna, M. P. (1993). Predicting prejudicial attitudes: the importance of affect, 
cognition and the feeling-belief dimension. ACR North American Advances, 20, 315–318. 
https://api.semanticscholar.org/CorpusID:142862154

Hall, G., & Laura Israel, M. (2004). Using Technology to Support Academic Achievement for At-
Risk Teens During Out-of-School Time Literature Review. https://files.eric.ed.gov/fulltext/
ED484855.pdf

Husain, B., & Adam, S. (2020). Implementation of Doodling Technique in Teaching Writing to the 
Slow Learners.

Ibáñez, María Blanca, Serio, D., Villarán, D., & Delgado-Kloos, C. (2016). The acceptance 
of learning augmented reality environments: A case study. Proceedings: IEEE 16th 
International Conference on Advanced Learning Technologies (ICALT 2016), 25-28 July 2016, 
Austin, Texas, 307–311. https://doi.org/10.1109/ICALT.2016.124

İbili, E. (2013). Development, implementation and assessment of the effect augmented 
reality on geometry teaching materials for geometry classes. Unpublished Doctoral 
Dissertation). Gazi University, Ankara, Turkey.

İBİLİ, E., & ŞAHİN, S. (2013). Software Design and Development of an Interactive 3D Geometry 
Book Using Augmented Reality:ARGE3D. Afyon Kocatepe University Journal of Sciences 
and Engineering, 13(1), 1–8. https://doi.org/10.5578/fmbd.6213

Jesus, A., Burgos, D., & Branch, J. W. (2021). The influence of gender in the use of Augmented 
Reality in Education: A Systematic Literature Review. Transgenic Learning. https://doi.
org/10.1109/jicv53222.2021.9600362

Kaufmann, H. (2003). Collaborative Augmented Reality in Education. In Imagina; Monaco 
Mediax, Monaco,. https://www.ims.tuwien.ac.at/publications/tuw-137414

Kaufmann, H., & Schmalstieg, D. (2003). Mathematics and geometry education with 
collaborative augmented reality. Computers & Graphics, 27(3), 339–345. https://doi.
org/10.1016/s0097-8493(03)00028-1

Kazanidis, I., & Pellas, N. (2019). Developing and assessing augmented reality applications 
for mathematics with trainee instructional media designers: An exploratory study on 
user experience. JOURNAL of UNIVERSAL COMPUTER SCIENCE, 25, 489–514. https://doi.
org/10.3217/jucs-025-05-0489

Kramarenko, T. H., Pylypenko, O. S., & Zaselskiy, V. I. (2019). Prospects of using the augmented 
reality application in STEM-based Mathematics teaching. Освітній вимір, 53(1), 199–
218. https://doi.org/10.31812/educdim.v53i1.3843

Maio, G. R., Olson, J. M., & Cheung, I. (2013). Attitudes in social behavior. In Handbook of 
psychology: Personality and social psychology, Vol. 5, 2nd ed. (pp. 275–304). John Wiley & 
Sons, Inc. 



Indian Journal of Educational Technology
Volume 7, Issue 1, January 2025

200

Manjunath H R, , Bhagyalakshmi, D, M., H, C., & Shetty, P. (2021). Day to Day Mathematics. 
International Journal of Advanced Research in Science, Communication and Technology, 
269–272. https://doi.org/10.48175/ijarsct-2119

Metikasari, S., Mardiyana, & Triyanto. (2019). Mathematics Learning Difficulties of Slow 
Learners on A Circle. Journal of Physics: Conference Series, 1227(1), 012022. https://doi.
org/10.1088/1742-6596/1227/1/012022

Milgram, P., & Kishino, F. (2013). A Taxonomy of Mixed Reality Visual Displays.

Mohd Sufi Amin bin Salmee, & Faizah Abd Majid. (2022). A Study On English Teachers’ 
Perceptions Towards The Use Of Augmented Reality (AR) In Secondary School 
ESL Classroom. Asian Journal of University Education, 18(2), 499–509. https://doi.
org/10.24191/ajue.v18i2.18065

Morali, H. S., & Korkmaz, E. (2022). A meta-synthesis of studies on the use of augmented 
reality in mathematics education. International Electronic Journal of Mathematics 
Education, 17(4), em0701. https://doi.org/10.29333/iejme/12269

NATIONAL CURRICULUM FRAMEWORK (2005). https://ncert.nic.in/pdf/nc-framework/nf2005-
english.pdf

Noorbaizura Thambi, & Leong Kwan Eu. (2013). Effect of students achievement in fractions 
using GeoGebra. https://api.semanticscholar.org/CorpusID:146124569

Núñez-Redó, M., Quirós, R., Núñez, I., Carda, J., & Camahort, E. (2008). Collaborative 
augmented reality for inorganic chemistry education. In New Aspects of Engineering 
Education (pp. 271–277).

Ozcakir, B., & Cakiroglu, E. (2021). An Augmented Reality Learning Toolkit for Fostering Spatial 
Ability in Mathematics Lesson: Design and Development. European Journal of Science 
and Mathematics Education, 9(4), 145–167. https://doi.org/10.30935/scimath/11204

ÖZDEMİR, D., & ÖZÇAKIR, B. (2019). An Analysis of The Effects of Augmented Reality Activities 
in Teaching Fractions on 5th Grade Students’ Math Achievement and Attitudes. 
Adıyaman Üniversitesi Eğitim Bilimleri Dergisi, 9(1), 21–41. https://doi.org/10.17984/
adyuebd.495731

Palanci, A., & Turan, Z. (2021). How Does the Use of the Augmented Reality Technology in 
Mathematics Education Affect Learning Processes?: A Systematic Review.

Peter, E. (2021). Mathematics: Indispensable tool for successful and balance human existence 
on this planet.

Pokharel, J. (2020). Pedagogical practice in teaching - learning mathematics in secondary in 
school level. Rupantaran: A Multidisciplinary Journal, 3, 43–50. https://doi.org/10.3126/
rupantaran.v3i0.31740

Pransi, S. (2022, February 4). Importance and Application of Mathematics in Everyday Life by 
IJRASET - Issuu. Issuu.com. https://issuu.com/ijraset/docs/importance_and_application_
of_mathematics_in_every

Rizki, L. M., & Priatna, N. (2019). Mathematical literacy as the 21st century skill. Journal of Physics: 
Conference Series, 1157, 042088. https://doi.org/10.1088/1742-6596/1157/4/042088

Sahin, D., & Yilmaz, R. (2019). The effect of Augmented Reality Technology on middle 
school students’ achievements and attitudes towards science education. Computers & 
Education, 144, 103710. https://doi.org/10.1016/j.compedu.2019.103710

Sanz, M. T., López-Iñesta, E., Garcia-Costa, D., & Grimaldo, F. (2020). Measuring arithmetic 
word problem complexity through reading comprehension and learning analytics. 
Mathematics, 8, 9. https://doi.org/10.3390/math8091556



Indian Journal of Educational Technology
Volume 7, Issue 1, January 2025

201

Shelton, B. E., & Hedley, N. R. (2002). Using augmented reality for teaching Earth-Sun relationships 
to undergraduate geography students. 8 pp.-. https://doi.org/10.1109/ART.2002.1106948

Sirakaya, M., & Kiliç Çakmak, E. (2018). Investigating Student Attitudes toward Augmented 
Reality. Malaysian Online Journal of Educational Technology, 6(1).

TÂRNOVEANU, M., & PURCARU, M. (2017). CONSIDERATIONS UPON THE METHODS OF 
TEACHING MATHEMATICS IN PRIMARY SCHOOL. SCIENTIFIC RESEARCH and EDUCATION 
in the AIR FORCE, 19, 189–194. https://doi.org/10.19062/2247-3173.2017.19.2.27 https://
www.afahc.ro/afases/volum_afases_2017_II.pdf

Tosik Gün, E., & Atasoy, B. (2017). The Effects of Augmented Reality on Elementary School 
Students’ Spatial Ability and Academic Achievement. TED EĞİTİM ve BİLİM. https://doi.
org/10.15390/eb.2017.7140

Tzima, S., Styliaras, G., & Bassounas, A. (2019a). Augmented Reality Applications in 
Education: Teachers Point of View. Education Sciences, 9(2), 99. https://doi.org/10.3390/
educsci9020099

Tzima, S., Styliaras, G., & Bassounas, A. (2019b). Augmented reality applications in 
education: Teachers point of view. Education Sciences, 9, 99. https://doi.org/10.3390/
educsci9020099

VOL I: GENERAL PROBLEMS EDUCATION AND NATIONAL DEVELOPMENT REPORT OF THE EDUCATION 
COMMISSION, 1964-66 NATIONAL COUNCIL OF EDUCATIONAL RESEARCH AND TRAINING 
1970. (n.d.). http://www.academics-india.com/Kothari%20Commission%20Report.pdf

Wafiqoh, R., Maulana, S. A., & Pramuditya, S. A. (2022). MATHEMATICS LEARNING 
DIFFICULTIES OF SLOW LEARNER STUDENTS IN TERMS OF REFLEKTIF ABSTRACTION 
MEASUREMENT. AKSIOMA: Jurnal Program Studi Pendidikan Matematika, 11(2), 1052. 
https://doi.org/10.24127/ajpm.v11i2.4770

Wicker, A. W. (1969). Attitudes versus Actions: The Relationship of Verbal and Overt 
Behavioral Responses to Attitude Objects. Journal of Social Issues, 25(4), 41–78. https://
doi.org/10.1111/j.1540-4560.1969.tb00619.x

Wu, H.-K., Lee, S. W.-Y., Chang, H.-Y., & Liang, J.-C. (2013). Current status, opportunities and 
challenges of augmented reality in education. Computers & Education, 62(62), 41–49. 
https://doi.org/10.1016/j.compedu.2012.10.024

Yanushkevichiene, O. (2016). About the Methodology of Teaching Mathematics. European 
Journal of Social Sciences Education and Research, 6(2), 195. https://doi.org/10.26417/
ejser.v6i2.p195-197

YEO, J. B. W. (2010). Why Study Mathematics? Applications of Mathematics in Our 
Daily Life. Mathematical Applications and Modelling, 151–177. https://doi.
org/10.1142/9789814313353_0009

Yingprayoon, J. (2015). Teaching Mathematics using Augmented Reality. Proceedings of the 
20th Asian Technology Conference in Mathematics . https://atcm.mathandtech.org/
EP2015/full/23.pdf

Young, J., Kristanda, M., & Hansun, S. (2016a). ARmatika: 3D game for arithmetic learning with 
Augmented Reality technology. 355–360. https://doi.org/10.1109/IAC.2016.7905744

Young, J., Kristanda, M., & Hansun, S. (2016b). ARmatika: 3D game for arithmetic learning with 
Augmented Reality technology. 355–360. https://doi.org/10.1109/IAC.2016.7905744

Zanna, M. P., & Rempel, J. K. (1988). Attitudes: A new look at an old concept. In The social 
psychology of knowledge. (pp. 315–334). Editions de la Maison des Sciences de l’Homme.


