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ABSTRACT

Nowadays, the use of modern technologies to enhance the learning process
and motivate students in the context of e-learning has gained attention. The
aim of this study was to investigate the effect of distance learning based on
Quick Response (QR) code technology on the learning and motivation of
third-grade male elementary students in the city of Karaj in the subject of
mathematics. This study was conducted experimentally using a pre-test and
post-test design with two groups, control and experimental. The statistical
population of the study included all third-grade male elementary students in
the city of Karaj. From this population, 40 students were selected through
putrposive sampling and randomly divided into two groups of control and
experimental (20 students in each group). The tools used included a learning
test and Kellet's motivation questionnaire. After administering the pre-test
on learning and the motivation questionnaite to both groups, the control
group was taught multiplication in mathematics through traditional
classroom methods, while the content for the experimental group was made
available through distance learning using the Shad platform based on QR
code technology. Finally, the post-test on learning and the motivation
questionnaire were administered to both groups. To analyze the data,
univariate and multivariate covariance statistical tests were used. The results
of the study showed a difference in the post-test scores of learning and
motivation between the control and experimental groups. Therefore, the
research hypotheses regarding the effectiveness of distance learning based
on QR code technology on the learning and motivation of third-grade
elementary students in mathematics were confirmed. According to the
results of the study, the application of distance learning based on QR code
technology is recommended to improve the learning and motivation of
students in mathematics.
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Introduction
In today's world of technological education, with the advancement of technology
and widespread use of smart devices, distance learning is emphasized as a
practical and effective method in the learning process. The lack of physical space,
growth and development of technology, diversity in branches of science,
increased demand for education, lifelong learning-based education, lack of
suitable time for in-person education, providing comprehensive education,
emphasis on individualized learning, and offering education anytime and
anywhere for learners can be considered among the reasons for turning to
distance learning (Yantsari & Hanifeh, 2020).

Quick Response (QR) code technology, which is also known as QR-code, is
a matrix code that can be read by QR scanners, mobile phones equipped with a
camera, and smartphones. This technology can be used as an effective tool in
distance learning. QR code technology is a two-dimensional code that quickly
recognizes information with smart devices and provides the corresponding
content to the learner (Fitri et al., 2019). Mathematics, as one of the subjects in
elementary school, plays a very important role in the academic progress and
development of students' thinking. This subject is focused on the four basic
operations of multiplication, division, subtraction, and addition. Multiplication
is one of the fundamental concepts in this subject that is highly important for
building the learnet's cognitive framework for learning more advanced concepts.
Teaching and learning multiplication in mathematics with attractive and effective
methods can impact students' motivation and cognitive abilities (Kartikangitias
etal., 2017).

Literature Review
Chan et al. (2015) conducted a study examining the effect of using QR-code
technology in education. Their findings indicated that the use of this technology
in education increased learners' engagement in the learning process, improved
learning outcomes, and created high levels of motivation among learners.
Hanglin et al. (2017) conducted a study titled ""The Impact of Digital Learning
on Motivation and Learning Outcomes" and concluded that the use of digital
learning and technological tools, with easy access to content, improves learners'
motivation and the effectiveness of learning outcomes.
Gulk and Kokler (2021) conducted a study titled "Examining the
Effectiveness of QR-Code in Textbooks" and found that the use of QR-code

technology improves and promotes self-directed learning among learners.
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Greeno, Graham, and Kohler (2022), in their study titled "Findings of Online
Education," examined the challenges and opportunities of this type of learning.
They believe that online learning is at the intersection of educational technology,
educational psychology, and learning sciences. Among these, the technological
facilities that facilitate the delivery of educational content in distance learning are
considered very critical components for the learning process.

Martiasari and Ristiana (2023), in their study on hybrid learning using Google
and QR-code models for learning multiplication in mathematics, concluded that
the use of this technology improves students' understanding of multiplication
concepts and enhances their motivation.

Methodology

The present study is applied in nature and falls under the category of quasi-
experimental research in terms of design. The statistical population of the study
included all third-grade male elementary students in the city of Karaj. From this
population, 40 students were purposefully selected and randomly assigned to
two groups of 20, one control group and one experimental group. The criteria
for inclusion in the study were being in elementary school, male gender, third
grade, and willingness to participate in the study; the criteria for exclusion were
the absence of the aforementioned conditions.

The tools used included Keller and Subia's Course Interest Survey (CIS)
motivation questionnaire, which had confirmed validity (internal consistency
method: 0.96) and overall reliability (Cronbach's alpha: 0.88). This questionnaire
consists of 34 items, and the scoring method on the Likert scale ranges from low
motivation (1) to high motivation (5). Another tool included a learning test
consisting of a pre-test and post-test with 20 objective questions from the third-
grade multiplication content. The validity of the learning test was confirmed
through the evaluation of three subject-matter experts; the reliability of the
learning test was calculated using Cronbach's alpha (0/79).

The control group was taught multiplication content using traditional
classroom methods, while the experimental group was taught the same content
through distance learning based on Quick Response (QR) code technology. The
instruction for both groups included 10 sessions of 30 minutes each, and the
instructional content included multiplication of the numbers 2 and 3. Initially,
both groups completed the motivation questionnaire and the learning pre-test;
instruction for the control group was conducted in a traditional classroom
setting, while the experimental group received instruction via the Shad platform
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based on QR code technology. At the end of the sessions, participants in both
groups completed the motivation questionnaire and the learning post-test. The
collected data were analyzed using univariate and multivariate covariance
statistical tests with the help of SPSS software version 22.

Conclusion

The aim of the present study was to investigate the effect of distance learning
based on Quick Response (QR) code technology on the learning and motivation
in mathematics among third-grade elementary students. Mathematics is one of
the foundational subjects in elementary school, where students often express
that they do not achieve adequate understanding, which can be attributed to
intrinsic factors such as lack of motivation and extrinsic factors such as the lack
of use of innovative learning media by teachers.

Based on the first hypothesis of the study, which states that distance learning
based on QR code technology is effective on the mathematics learning of third-
grade male elementary students, the results of the study showed that distance
learning based on QR code technology improves students' learning in
mathematics. This result is consistent with the findings of Chan et al. (2015),
who concluded that the use of distance learning based on QR code technology
increases learners' engagement in the learning process, improves learning
outcomes, and creates high levels of motivation among learners; Hanglin et al.
(2017), who found that the use of digital learning and technological tools with
easy access to content improves learners' motivation and the effectiveness of
learning outcomes; Gulk and Kokler (2021), who found that the use of QR code
technology improves and promotes self-directed learning among learners;
Greeno, Graham, and Kohler (2022), who showed that technological facilities
in distance learning facilitate the delivery of educational content and are
considered critical components for the learning process; and Martiasari and
Ristiana (2023), who concluded that the use of this technology improves
students' understanding of multiplication concepts and enhances their
motivation.

The improvement in students' learning based on this technology can be
attributed to the challenges in learning mathematics and the capacity of distance
learning to make learning more engaging using QR code technology. As
mentioned, research identifies a lack of sufficient learner motivation and
appropriate technology for teaching mathematics as major obstacles to effective
learning of the subject. Distance learning based on QR code technology
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increases students' motivation and makes them self-directed in learning
multiplication. In fact, learners manage their own learning process, and since
there is no sense of competition, they progress in their learning path without
stress, which enhances their motivation for educational follow-up and,
consequently, improves their learning of multiplication concepts.

Based on the second hypothesis of the study, which states that distance
learning based on QR code technology is effective on the motivation in
mathematics among third-grade male elementary students, the results showed
that distance learning based on QR code technology improves students'
motivation in mathematics. This is consistent with the findings of Chan et al.
(2015), Hanglin et al. (2017), Gulk and Kokler (2021), Greeno, Graham, and
Kohler (2022), and Ristiana (2023), who concluded that the use of this
technology improves students' understanding of multiplication concepts and
enhances their motivation.

To explain this result, it can be said that the use of distance learning gives
learners a sense of self-direction. When learners see that they control the time,
place, planning, and pace of their studies, their motivation for progress naturally
increases, leading to improved academic follow-up. Additionally, the use of QR
code technology simplifies access to educational content, and with learners'
favorable attitude towards using this technology, educational follow-up becomes
more engaging. Therefore, using this teaching method based on QR code
technology will improve learners' motivation compared to traditional teaching
methods.
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