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ABSTRACT

Augmented reality (AR) can be a valuable tool in enhancing modular distance
learning experiences. Modular distance learning often involves self-paced, independent study,
where learners complete their modules at their own learning pace. AR can transform static content
in modules into interactive and engaging experiences. Also, AR can provide context to theoretical
concepts by overlaying digital information on the real world. For example, learners studying
geography can use AR to explore geographical features, historical sites, and more by simply
pointing their device at a map or a geographical reference. For instance, textbooks and modules
can come to life with 3D models, videos, and animations triggered by a mobile app or AR headset,
making the learning process more engaging and memorable. In fields such as science, AR can
simulate experiments and lab work, allowing students to practice hands-on skills and conduct
experiments safely from their own homes.

The study iREAL: Augmented Reality for Enhanced Learning" provided students
with the opportunity to be engaged in educational experiences enriched by augmented reality.
Beyond just acquiring knowledge about science, AR also played a role in honing the students’
language skills by offering real-time translations, guidance on pronunciation, and vocabulary
enrichment in a real-world context. The researchers seamlessly integrated iREAL into the
framework of modular distance learning, ensuring that students had the requisite tools and
resources in place before the planned deployment. Importantly, every student had access to the
necessary devices and software, leading to the successful implementation of the study, which, in
turn, had a positive impact on students' academic performance.

Certainly, implementing augmented reality (AR) in education can be highly
beneficial, and ensuring a seamless integration for both face-to-face and modular distance learning
is essential. Integrating augmented reality (AR) into learning can greatly enrich the educational
experience. To achieve successful integration, it's crucial to provide comprehensive training and
support for both educators and students. This approach ensures that AR can be seamlessly
incorporated into the learning experience, whether it's in traditional face-to-face classes or
modular distance learning settings.
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INTRODUCTION

Learning Science is vital to the
learners, according to UNESCO (2020).
Science provides answers to problems in daily
life and aids in our quest to unravel the
cosmos' greatest mysteries. Hence, one of the
most significant sources of knowledge is
science. It performs several tasks for the
benefit of our society, including developing
new information, enhancing education, and
raising the standard of living.

Despite of this importance, learners
encounter challenges in learning Science
specifically they experience some concerns
and difficulties in understanding the material
in terms of student drive, student
brainpower, and teacher features, content of
the subject matter, and the type of
instruction, the classroom setting, the
teaching materials, education, and parental
assistance, according to Sadera, Torres and
Rogayan, Jr. (2020).

Engagement, a word that is very
interesting yet so challenging for the
educators to sustain in the teaching and
learning process in the 21st century
classroom where technology is one of the
main source of information. Using digital
visual components, sound, or other sensory
cues, augmented reality (AR) creates an
enhanced version of the real world that is
transmitted through technology. Businesses
specifically engaged in mobile computing and
business applications are noticing a growing
trend in this direction (Hayes, 2022).
Augmented Reality is the best method for
teaching abstract concepts in scientific
classes that do not involve direct observation
and examination, according to the study of
Yilmaz (2021).

Moreover, the researchers conducted a
study that showed that Augmented Reality is
one of the futures of education. Augmented
Reality is where the students interact with the
physical and virtual world to learn more
about a certain word or topic. Introducing
technology to reinforce information to

students is one of the essentials to the
teaching-learning process as we are already
living in an era of Artificial Intelligence (Al).
The wusual printed texts will be more
adventurous to learn with the aid of
Augmented Reality.

This study is also anchored to one of the
four pillars of Basic Education Development
Plan 2030 under DepEd Order 024 series of
2022 which is quality. Added to this, DepEd
spokesman Michael Poa said that one of the
focus of Department in ensuring the quality
of education is improving learning material
for students.

With these, the researchers come up
with the study that reinforced the information
in worksheets with the use of augment reality
to increase the academic performance of the
Grade 8 students of Binan Secondary School
of Applied Academics.

METHODOLOGY

This research project involved the
engagement of students in learning using
augmented reality in the teaching and
learning process. Augmented reality (AR) is a
technology that overlays digital information,
such as images, text, or 3D models, onto the
real world, typically using a smartphone.
Moreover, the use of augmented reality in
learning provided students with interactive
and immersive learning experiences, this
study enhanced the students’ understanding
of various subjects. In line with these, the
researchers implemented a study wherein
augmented reality was used to determine its
impact and effectiveness. In line with these,
as we conducted the study, the researchers
were able to determine the effectiveness of
integrating augmented reality in the teaching-
learning process.

The researchers encountered a common
issue where students had difficulty engaging
with plain text in worksheets, particularly
during their modular weeks, which involved
self-paced or independent study time outside
of a traditional classroom setting. To address
this problem, the researchers implemented
the iREAL (Information Reinforcement with
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the use of Augmented Reality in Learning)
approach that supported the students'
learning at home.

iREAL, as mentioned earlier, involved
the use of augmented reality technology to
enhance the learning experience. In this
context, a section of the students of Grade 8
at BSSAA were provided with augmented
reality-based content or applications that
made their learning materials more
interactive and engaging. Augmented reality
was able to bring the static text to life by
adding visual elements, interactive
simulations, or 3D models, which e helped
students to better understand and to be
engaged more with the content.

By incorporating augmented reality (AR)
technology into the learning process, the
researchers aimed to make learning more
interesting and effective for the students,
especially during the times when they were
studying independently at home. This
approach had a great potential to improve
retention and comprehension, making it a
valuable tool for educators seeking to
enhance students' engagement and learning
outcomes.

The researchers of the study conducted
a pre-test on the control and experimental
group. After the pre-test, the researchers
implemented the iREAL for four weeks to the
experimental group while control group
remained in traditional approach. After the
process of implementation of iREAL as
teaching strategy, the researchers conducted
a post-test for both experimental and control
group to test the effectivity of the iREAL.

To solve the research problems, the
researchers conducted the Information
Reinforcement with the Use of Augmented
Reality in Learning (iREAL) that engaged
students in learning using technology.

RESULTS

The research was designed to assess the
effectiveness of using augmented reality to
support Modular Distance Learning (MDL).
The comparison of pre—test and post-test

results from both the experimental and
control groups. Below are the yielded results:

Question 1. What is the pre-test result of
control group and experimental group before
the application of iREAL?

Table 2. Pre-Test Mean Value and Indication

PARTICIPANTS MEAN
CONTROL GROUP 6.48
EXPERIMENTAL GROUP 5.90

Table 2 showed the results of a pre-test
conducted on a control group and an
experimental group. The control group had a
mean score of 6.48, while the experimental
group had a mean score of 5.90. Based on
these means, the experimental group's mean
score was slightly lower than that of the
control group.

Therefore, the data collected showed that,
before the implementation of the tool, the
control group had a higher average score.

Question 2. What is the post-test result of
control group and experimental group after

the application of iREAL?

Table 3. Post-Teat Mean Value and Indication

PARTICIPANTS MEAN
CONTROL GROUP 9.19
EXPERIMENTAL GROUP 12.06

Table 3 displayed the results of a post-test
conducted on both the control group and the
experimental group. The control group had a
mean score of 9.19, while the experimental
group had a mean score of 12.06.

To  interpret  these results, the
experimental group's mean score in the post-
test was higher than that of the control group.
This indicated that, after the experimental
intervention, the experimental group's
performance on the post-test was better on
average compared to the control group.

Question 3. Is there a significant difference
between the pre-test and post-test of control
group and experimental group?
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Table 4. Test Significant Difference of Pre-test of Control and Experimental
Groups

PARTICIPANTS N X df T value | P value Interpretation
CONTROL 30 6.48
58 1.2243 0.2258 | NOT SIGNIFICANT
EXPERIMENTAL 30 2.9

Table 4 showed that the p-value (0.2258)
was greater than the typical significance level
of 0.05. Therefore, there was no statistically
significant difference between the pre-test
scores of the control group and the
experimental group. The t-value of 1.2243
was less than the critical t-value that
corresponds to a significance level of 0.05
with 58 degrees of freedom.

Table 4 indicated that, based on the pre-test
scores, there was no significant difference in
performance between the control group and
the experimental group.

Table 5. Test Significant Difference of Post-test of Control and Experimental
Groups

PARTICIPANTS N X af T value | P value Interpretation

CONTROL 30 9.19 EXTREMELY
58 3.2127 0.0021
EXPERIMENTAL 30 12.06 SIGNIFICANT

Table 5 showed that the p-value (0.0021)
was significantly less than the typical
significance level of 0.05. Therefore, there was
a statistically significant difference in the
post-test scores of the control group. The t-
value of 3.2127 was much larger than the
critical t-value that corresponds to a
significance level of 0.05 with 58 degrees of
freedom.

In summary, based on the provided results,
there was an extremely significant difference
in performance between the control group's
post-test scores. The results indicated that
the control group's post-test scores were
significantly higher than the pre-test scores
after the implementation of the tool,
augmented reality (AR).

Table 6. Test Signifi t Diffe ce of Acad P of Exp
Group
PARTICIPANTS N X df T value | P value Interpretation
PRE-TEST 30 5.90 EXTREMELY
29 11.4162 0.0001
POST-TEST 30 12.06 SIGNIFICANT

Table 6 displayed that the p-value of 0.0001
indicated that there was an extremely
significant difference in the academic
performance of the experimental group
between the pre-test and the post-test. In
other words, the increase in scores from the
pre-test (5.90) to the post-test (12.06) was
highly statistically significant. These results
indicated that the tool, augmented reality

(AR), implemented in the experimental group
had a significant positive impact on their
academic performance.

In this case, the evidence is strong that
there was a substantial improvement in
academic performance of the experimental

group.
DISCUSSION

The provided results supports that there
was an extremely significant difference in
performance between the control group's
post-test scores. The results indicated that
the control group's post-test scores were
significantly higher than the pre-test scores
after the implementation of the tool,
augmented reality (AR).

In conclusion with the data presented
from Table 2 to Table 6, the iREAL:
Information Reinforcement with the Use of
Augmented Reality in Learning administered
to the experimental group has proven to be
highly effective. The data and analysis
presented strongly indicated that the iREAL:
Information Reinforcement with the Use of
Augmented Reality in Learning led to a
significant and substantial improvement in
the relevant outcomes, demonstrating its
clear and positive impact on the experimental
group. This underscores the augmented
reality’s effectiveness and its potential for
beneficial applications in similar contexts or
settings such as Modular Distance Learning
(MDL).

The research’s findings underscore the
transformative potential of Augmented
Reality (AR) in education. AR has the capacity
to make learning more engaging, interactive,
and memorable. It empowers students to
explore and interact with complex concepts in
ways that were previously challenging during
Distance Modular Learning (MDL). Moreover,
AR can be adapted to suit various learning
styles and paces. It provides opportunities for
personalized learning experiences. This
adaptability is particularly beneficial in
diverse learning settings where students have
different needs and abilities.
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The positive impact of AR on learning
outcomes based on the presented results
suggests that it can enhance knowledge
retention. The interactive and immersive
nature of AR experiences helps solidify
concepts and make them more memorable
that’s why there was an extremely significant
positive impact on the experimental group’s
academic performance.

On the researchers’ note, AR has the
potential to boost student motivation and
engagement. When students are excited
about learning, they are more likely to invest
time and effort into their studies. The study’s
results confirmed that AR has the power to
generate such enthusiasm.

On the other hand, teachers play a crucial
role in integrating AR effectively into the
various learning environment. As a facilitator
of AR experiences, teachers guide students
through these interactive journeys, helping
them extract the most educational value.

In conclusion, the study demonstrating the
significant positive impact of augmented
reality in learning is an exciting milestone in
the field of education. It shows that
technology can be harnessed to create more
engaging and effective learning experiences.
As educators and researchers, we should
embrace these findings and continue to
explore the potential of AR while also
addressing associated challenges to ensure
its responsible and inclusive integration into
the educational landscape.

ACKNOWLEDGEMENTS

The researchers would like to express
their sincerest gratitude and appreciation for
the essential efforts that made this study
possible to our; CID Chief, Ma'am Mary Ann
L. Tatlongmaria; and the top management of
the City Schools Division of Bian City, led by
the Schools Division Superintendent, Ma'am
Manuela S. Tolentino, CESO V; OIC Assistant
Schools Division Superintendent, Edenia O.
Libranda; and SGOD Chief, Sir Bayani V.
Enriquez.

For authorizing and supporting our study,
Dr. Leslie V. Denosta, Principal II of Bifian
Secondary School of Applied Academics,
thank you so much.

To Mr. Patrick James Pelicano, Master
Teacher I English, to Mrs. Lhane Grace B.
Bayoneta, Master Teacher I Science and To
Mrs. Raissa J. Janaban, Head Teacher 1
Science, all thanks to you for validating our
tool. To Mr. Ronaldo P. Bago, EPS Science, to
Mr. Edward P. Manuel, Senior Education
Program Specialist of Planning and Research
Action and to Dr. Nerra A. Visperas, PSDS of
District 7, thank you for the consistent
support and guidance to accomplish our
study.

Lastly, we would like to humbly express
our deepest gratitude to the Lord for His
unwavering guidance, strength, and wisdom
throughout our journey in completing this
study. In moments of uncertainty, His grace
provided us with clarity, and His blessings
sustained us. We acknowledged His divine
presence as the ultimate source of inspiration
and enlightenment. Thank you, Lord, for your
boundless support and grace.

REFERENCES

DepEd. (2022). Basic Education Development
Plan (DepEd Order No. 24). DepEd Central
Office.

Dargo, J. M. & Dimas, M. (2021). Journal of
education, teaching, and learning. Modular
Distance Learning: Its Effect in the Academic

Performance of Learners in the New Normal,
6, 204-208.

Yilmaz, O. (2021). International journal of
education. Augmented Reality in Science
Education: An Application in Higher
Education, 9, 1-12. https://orcid.org/0000-
0001-8963-3354.

United Nations Educational, Scientific and
Cultural Organization. (2020). Science for
society.
https://en.unesco.org/themes/sciencesociet
y?fbclid=IwAROSp7iCWJwSNOfQL5SnaS3LVp
w-JxnrC1oMA_c8ZjdRFI2gMsVLgzBhU4o.

DedED gl
MAT\LTAQ V @

BAGONG PILIPINAS

Address: P. Burgos St., Brgy. Sto. Domingo, Bifian City, Laguna
Contact Nos.: (049) 547-0105 / (+63) 939-510-8779

Email Address: deped.binancity@deped.gov.ph

Website: depedbinan.com

Certificate No. PHP QMS
22 93 0085


https://orcid.org/0000-0001-8963-3354
https://orcid.org/0000-0001-8963-3354

Sadera, J. N., Torres, Y. S. & Rogayan, Jr., D.
V. (2020). Universal journal of educational
research 8. Challenges Encountered by
Junior High School Studentsin Learning
Science: Basis for Action Plan, 8 (124), 7405
- 7414.

https:/ /www.hrpub.org/download /2020123
0/UJER24- 19515592.pdf?fbclid=IwARObg-
sd-
Km6DS8_tk1bl8elylEaq2XmsOTypS3GqdRSO
P Awz7R7AAmMSTms.

’g Address: P. Burgos St., Brgy. Sto. Domingo, Bifian City, Laguna

DQWJED (‘@m g; Contact Nos.: (049) 547-0105 / (+63) 939-510-8779
MATATAG it 1 EmaiI-Address: dt.eped.binancity@deped.gov.ph
e =22 BAGONG PILIPINAS mehk®  Website: depedbinan.com

Certificate No. PHP QMS
22 93 0085


https://www.hrpub.org/download/20201230/UJER24-
https://www.hrpub.org/download/20201230/UJER24-

