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Abstract

This study uses Eye Tracking technology to analyze students' visual interactions
with English learning films. The goal is to actively engage pupils and develop
practical skills, not just test conceptual understanding. Eye Tracking is a technique
for monitoring students' eye movements and attentiveness while interacting with
digital objects. This method seeks to improve learning effectiveness by recognizing
patterns of visual interaction in critical areas of the movie. In the digital age,
technology plays an important role in shifting the learning paradigm. Project Based
Learning (PJBL) is an increasingly popular approach in which students learn
through real-world projects. The purpose of this study is to assess students' grasp
of English topics using a digital-based P]JBL. This study used Eye Tracking analysis
to monitor students' eye movements and attentiveness while interacting with digital
materials. The data suggests that pupils focus on relevant portions, particularly
complex ones like grammar. This emphasizes the significance of focusing on key
aspects of learning. The analytic results are used to improve material, optimize
content, and diversify instructional techniques. The findings of this study will help
to improve digital-based English learning using PJBL, resulting in a more immersive
and effective learning experience in higher education.

Keywords: Eye Tracking, learning paradigm, digital technology, Project Based
Learning (PJBL).

INTRODUCTION

Pandemic-assisted learning is one way that information technology is being
used in education. The way in which this virtual course is implemented can vary
greatly depending on what the needs of the students are. Teachers can employ a
variety of synchronous and asynchronous digital classrooms nowadays. Virtual
classrooms can be utilized for both synchronous and asynchronous learning models,
as evidenced by the students' favorable association between face-to-face and virtual
classroom learning (Abbacan-Tuguic, 2021).

401


mailto:yulie.marlina@gmail.com,
mailto:yulie.marlina@gmail.com

J(mrn 1! of Education And Technology

4 Ed utec

Volume 7 Number 4 March 2024

Digital transformation is changing traditional forms of education by involving
students in hands-on practice, which would otherwise be dangerous and difficult to
accomplish in real-world situations. This helps students better understand ideas
and enhance their skills to prepare them for the actual world. (Fosnot & Perry,
1996).

Another function is to raise awareness, technology can be used in the classroom to
raise awareness of social issues such as hunger, pollution, and climate change, and
to stimulate humanitarian awareness. With such an approach to teaching, learners
bring home not only theoretical knowledge, but also a deep emotional
understanding of what is happening around them.

Meanwhile, in the implementation of learning, the PJBL framework that has been
implemented is specifically able to support approaches in the socio-cultural context
(Naji et al.,, 2020). Thus, it can be concluded that problem-based learning is one of
the pedagogic models to bridge the knowledge gap between education and work
with a high level of readiness (Kolmos et al, 2020). required in the MBKM
curriculum in Higher Education.

The aim of this research is to not only measure understanding of concepts,
but also engage students more actively and build practical skills that can be applied
in the real world. (Carter & Luke, 2020) In this context, Eye Tracking technology is
emerging as a very useful tool for analyzing students' visual interactions with digital
learning materials (Hahn & Klein, 2022). Eye Tracking analytics allows us to monitor
eye movements and focus gaze of college students as they interact with digital
material, providing deep insights into how information is processed, accessed, and
understood in digital learning (Godfried & Hui, 2020).

The concept of digital learning has two different sides, including a)
Accessibility: Digital learning enables easier access to educational resources,
especially for those in remote areas or does not have access to physical educational
institutions, and helps equalize learning opportunities. b) Time and Place Flexibility:
Digital learning allows students to study anytime and anywhere according to their
schedule. This allows for more individualized learning and tailored to the needs of
individual students. c) Multiple Learning Resources: The Internet provides a variety
of learning resources, including videos, text, interactive applications. This is the
advantage of digital learning. However, weaknesses can also be found in digital
learning including; Inequality of Access, Dependence on Technology, Potential
Information Distortion, and Lack of Oversight. (Marlina, 2022)

Not only students who have to adapt in digital implementation, but teachers
cannot be separated from technological developments. Teachers must continue to
coexist with technological innovations that can directly affect teacher motivation
and teacher quality, and have a significant positive impact on the teaching and
learning process (Marlina et al., 2023).
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In other words, in its development, teaching materials in digital learning
must be adapted to technology. This is a key aspect in the development of teaching
materials. The rapid development of technology requires educators to always
update teaching materials to stay in accordance with the latest technology. In
addition, integrating the latest technology into teaching materials can increase
student engagement.

Although students can learn anytime and anywhere. This provides flexibility
in the learning approach and allows distance learning. But learning must be adapted
to technology also helps students to prepare for the ever-changing digital world.

Use of Eye Tracking in Education: A number of studies have revealed the
potential of Eye Tracking technology in supporting the learning process. This
includes analysis of how Eye Tracking can be used to understand visual interaction
patterns of students during learning (Holmqvist & Diaz Ruiz, 2017). This is an
important basis for understanding how students interact with learning materials in
a digital context. In addition, it explores the use of Eye Tracking in the context of
language learning. It involves an understanding of how students process words,
phrases, and grammatical concepts in language learning materials especially
reading (Schotter & Rayner, 2012).

The use of Eye Tracking in digital teaching and e-learning has received
attention. The study may provide insight into how this technology is used to
understand students' visual interactions in the context of digital learning where it
also results in a reduction in scan path similarity between subjects, suggesting that
participants' viewing patterns are becoming more heterogeneous (Dewhurst et al.,
2018).

Improved Learning Based on Research Outcomes: Previous studies using Eye
Tracking to understand students' visual interactions have provided findings that are
used to improve learning design. This includes content customization, visual
emphasis, and content optimization (Knyazeva et al., 2018).

Education is one of the crucial aspects in community development and
individual development. In the digital age, technology plays an important role in
changing the paradigm of learning, enabling new innovations in the teaching
methods used. One approach that is growing in popularity is Project Based Learning
(PJBL) (Ghoseh Wahb et al.,, 2021), where learning is done through real projects that
involve students in the application of concepts in real-life contexts. Digital-based
PJBL has become a major concern in English language teaching in universities,
opening up opportunities for more interactive, immersive, and relevant learning
experiences (Wang, 2022).

In project-based learning according to Gardner's theory (Multiple
Intelligence) each individual has their own uniqueness characterized by different
intelligences, and diverse learning approaches can better support their
development.(Sreenidhi et al., 2017). Based on this theory, it can be said that
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project-based learning (PJBL) can be applied according to the type of intelligence of
students. In addition, in PJBL learning prioritizes student activities, who learn in
teams with different intelligences. PjBL naturally leads to experiential learning,
where students are actively involved in solving real problems. This corresponds to
the concept of experiential learning in Multiple Intelligences, which illustrates the
importance of direct experience in the development of intelligence.

In developing intelligence potential, the integration of MI in PjBL provides a
foundation for a learning approach that focuses on developing diverse intelligence
potentials. In each project, students could develop intelligence that matches their
interests and abilities. In addition, collaborative learning in PjBL often involves
teamwork (Zheng et al.,, 2021), and this creates opportunities for students with
different types of intelligence to work together. Students with different intelligences
can complement each other in achieving project goals. It also teaches important
social skills and enriches the learning experience(Operation & Marlena, 2023).

PjBL encourages experiential learning, which is in keeping with the concept
of experiential learning in MI. Students are actively involved in real problem solving
(Thelip & Ruqaiya, 2022), creating concrete products, or completing relevant
projects. This allows them to apply their intelligence in real contexts, which is often
more effective than theoretical learning.

PjBL can increase student motivation because they feel connected to the
learning material through their dominant intelligence (Shin, 2018). This results in
more meaningful and immersive learning. Students feel recognized and valued for
their contributions to the project. On this basis, PjBL values diversity of intelligence,
and this is important because each student has unique strengths. In a PjBL
environment, no one type of intelligence is considered more valuable than another.
It teaches respect for diversity and respect for the uniqueness of each individual
(Ismail & Subagyo, 2023).

The implementation of this research aims to measure the level of student
understanding of English concepts taught in the project through a digital-based
Project Based Learning (PJBL) learning model. The indicator of understanding
observed is the ability of students to summarize, apply, and explain English concepts
related to the given project.

The project given is in the form of a video containing learning materials in
the discussion of Grammar, writing, listening, and reading that has been prepared
on the YouTube channel. In the context of evaluating digital-based PJBL learning
models, this study aims to adopt a clear goal: measuring the level of understanding,
engagement, and efficiency of learning. Understanding of English concepts taught in
projects, student involvement in interaction with digital materials, and efficiency in
achieving learning objectives are all key factors in assessing the success of this
approach. By applying Eye Tracking technology, this study analyzed in depth how
students interact with digital learning materials during PJBL sessions.
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The results of this study are expected to provide a richer view of the extent
of effectiveness and efficiency of the digital-based PJBL learning model in the context
of English language teaching in universities. The findings will provide an empirical
foundation for improvements in learning design, material development, and future
teaching strategies. Thus, this research makes an important contribution in efforts
to maximize student learning experience and improve the quality of education at the
tertiary level.

METHOD

This study uses the CAR Classroom action research approach, where learning
experiences during class are observed. It is able to provide an objective assessment in
the assessment.

1. Observation, P]BL Model class problems in the field. Observation of problems
related to P]BL learning techniques.

2. The implementation of classroom actions, digital-based English PJBL model
learning is seen in terms of time, technical, and inhibitory treatment processes. In
treatment (video conferencing, spatial audio, technology integration), some steps
to facilitate the implementation of class actions as shown in figure 3 below.
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Picture 1. Analysis eye tracking approach

3. Reflection on outputand evaluation, as well as language class experience, using a digital
Project-Based Learning paradigm with eye tracking analysis. Reflection on
observations of the implementation of English classes in PJBL during the
learning process, including speaking, reading, writing, and listening
assessments. Researchers take many actions at this stage, including
a) accessing the gaze record website, which provides learning videos, as seen

below.
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Picture 2. Web Gaze recorder
b) Each group discusses the material that has been provided via video in Gaze
record;

c) The instructor explains the results.

In this example, students are assigned project tasks that require them to apply
English ideas in real-world circumstances. Eye Tracking technology monitors
students' eye movements and gaze focus as they interact with digital learning
resources. The result of learning is not a numerical value, but specific learning in
English at Higher Education, with lecturers able to decide the best technique for
each student.

RESULTS AND DISCUSSION
Results

A. Diagnostic stage
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Picture 5. Heatmap » : Plcture 6. Heatmap
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Discussion

Based on figures 3 to 6, it can be assumed that the image depicts a heatmap that
shows the location of the student's gaze on the English learning video. Here are some
interpretations depending on the context of the learning video and heatmap,
including;

a)

b)

Measurement of Understanding.

The learning video has a section that focuses on desert scenery and marching
people, most likely a desert-centered heatmap shows that most students
focus on that section. This can indicate that the content grabs their attention
and is likely to have relevance to the learning material.

Visual Effects or Visual Presence.

Heatmaps in desert areas may also be able to show that desert visual
elements are attention-grabbing, regardless of the learning context.
However, if this does not fit with the learning material, it could indicate the
presence of visual impairments or other factors unrelated to learning.
Interaction with Additional Materials.

[tis possible that there are other elements around the image that are relevant
to learning. In this case, students are looking for additional information
through voice in video.

While in pictures 7 and 8 it was found that the heatmap focused on the words

"grammar," this indicates that students set their sights more on the explanation
section about grammar in the video. This could mean they are very interested in
understanding the grammar concept being explained.

a)

Focus on grammar explanations.

Based on the heatmap focusing on the words "grammar," this indicates that
students set their sights more on the explanation section about grammar in
the video. This means that they are very interested in understanding the
grammar concept being explained.
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b) Visual Emphasis.
The writing "grammar” can also be a prominent visual element in a video.
Students are more interested in understanding how grammar is used in the
context being explained.

B. Action Planning

1

2)

Adjustment of Learning Materials.

Because the focus of students' gaze tends to be on visual elements that
are not in line with the learning material, consider adjusting the visual
presentation to better support the learning content. Make sure visual
elements that are more relevant to learning are given appropriate
emphasis.

Content Content Optimization.

Students tend to look more at areas that are relevant to the learning
material, consider optimizing the content in those areas. Make sure
important explanations and information are placed clearly and draw
attention.

C. Action Taking

1)

2)

3)

Diversification of teaching methods.

There are parts that attract attention because of visual effects or
visual distractions, consider adopting a variety of teaching methods.
This can help keep students' attention and make learning more
interesting.

Use of Additional Information.

Students are likely to seek additional information, consider providing
additional resources or information that supports learning. This could
be reading material, links to online resources, or further guides.
Evaluation of visual presence.

Visual elements outside the learning context seem attention-
grabbing, so consider removing or modifying these elements to avoid
irrelevant visual distractions.

D. Evaluating

1)

2)

3)

Increased Engagement.

Findings from Eye Tracking analysis to identify parts that are less
attractive to students can be material for creating additional content
or activities that can increase student engagement with the
development of more interactive content.

Implementation of live feedback.

Provide direct feedback to students about their visual interactions
with learning materials. This can help them become aware of
interaction patterns and optimize the way they process information.
Visual Awareness Training.
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In this case through eye tracking students are taught about the
importance of visual awareness in learning, by providing information
on how to avert their eyes and manage attention effectively.

E. Spicifying learning

Improvements in English learning through Eye Tracking analysis require a
holistic and sustainable approach. Using the findings from this analysis,
researchers can direct significant changes in teaching and maximize student
learning outcomes.

Difficulties in Research
Based on figures 1 to 4 above, the difficulties in research are.
a. In this part of the video image is a complex part or requires extra
attention, the heatmap in that position indicates that students look at this
area more often to understand better.

While in figures 5 and 6 it can be assumed that the difficulty in the image is clearly
visible based on the heatmap above.
b. The grammar section is a more complex section, the heatmap may indicate that
students are looking more at this section to overcome comprehension
difficulties.

CONCLUSION

Data from Eye Tracking reveals that students tend to focus more intensely on
parts of the material that contain English concepts applied in projects. Areas that
contain important information for completing project tasks show more intense
patterns of visual interaction.

Students who have a higher level of understanding are seen to take
advantage of the variety of resources in the learning material, indicating a broader
focus of view. Students with a better understanding tend to provide more detailed
and contextual project summaries.

Students who can apply English concepts well in project assignments show a
pattern of views that focus on instructions for using these concepts. Students who
are able to explain English concepts in the context of the project show patterns of
visual interaction that reflect a deep understanding of the material.

This research provides insight into how students' understanding of English
concepts applied in the project can be measured using Eye Tracking analysis. The
results of Eye Tracking analysis indicate that visual interaction patterns can be a
strong clue to students' level of understanding. These findings provide a foundation
for further development in learning material design, teaching focus, and assessment
of project outcomes in a digital-based PJBL model.
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Recommendations

In digital-based PJBL teaching, the use of Eye Tracking technology can be a
useful tool in measuring the effectiveness of student learning approaches and
understanding. In the development of learning materials, further attention should
be paid to the presentation of concepts that play a role in the project, to increase the
focus of students' views and understanding.

The emphasis on practical learning involving the application of English
concepts in real situations can be increased to ensure deeper understanding.

CONFLICT OF INTEREST

There is no conflict among the authors and the sponsors (The Directorate of
Higher Education (DIKTI), Ministry of Education and Culture, Re-search,
Technology, and Higher Education of the Republic of Indonesia, Student and
Universitas Islam Jakarta)

ACKNOWLEDGEMENT

The authors would like to thank the Directorate of Higher Education (DIKTTI),
Ministry of Education and Culture, Re-search, Technology, and Higher Education
of the Republic of Indonesia for its financial support under grant number
179/E5/PG.02.00/PL/2023, 154/086-B1/R/VII/2023. Also, the researchers would
like to thank the Islamic University of Jakarta for the assistance of the research.

REFERENCES

Abbacan-Tuguic, L. (2021). Challenges of the New Normal: Students’ Attitude,
Readiness and Adaptability to Blended Learning Modality. International Journal
of English Literature and Social Sciences, 6(2).
https://doi.org/10.22161/ijels.62.65

Amaliyah, P., & Marlina, Y. (2023). Pengaruh Pembelajaran Berbasis Media
Pembelajaran Terhadap Motivasi Belajar Siswa Abstrak. 7(1), 27-35.

Carter, B. T, & Luke, S. G. (2020). Best practices in eye tracking research.
International Journal of Psychophysiology.
https://doi.org/10.1016/j.ijpsycho.2020.05.010

Dewhurst, R., Foulsham, T., Jarodzka, H., Johansson, R., Holmqvist, K., & Nystrém, M.
(2018). How task demands influence scanpath similarity in a sequential
number-search task. Vision Research.
https://doi.org/10.1016/j.visres.2018.05.006

Fosnot, C. T., & Perry, R. S. (1996). Constructivism: A Psychological Theory of
Learning. Constructivism: Theory, Perspectives, and Practices.

Ghosheh Wahbeh, D., Najjar, E. A, Sartawi, A. F., Abuzant, M., & Daher, W. (2021).
The role of project-based language learning in developing students’ life skills.
Sustainability (Switzerland). https://doi.org/10.3390/su13126518

Godfroid, A., & Hui, B. (2020). Five common pitfalls in eye-tracking research. Second

410



Jomn f(de ucation And Technology

4 Ed utec

Volume 7 Number 4 March 2024

Language Research. https://doi.org/10.1177/0267658320921218

Hahn, L., & Klein, P. (2022). Eye tracking in physics education research: A systematic
literature  review. Physical Review  Physics Education  Research.
https://doi.org/10.1103 /PhysRevPhysEducRes.18.013102

Holmgqpvist, ]., & Diaz Ruiz, C. (2017). Service ecosystems, markets and business
networks: What is the difference? A horizontal literature review. TQM Journal.
https://doi.org/10.1108/TQM-03-2017-0028

Ismail, R., & Subagyo, T. (2023). Project Based Learning Model to Improve Early
Childhood Social Skills in Ternate. Daengku: Journal of Humanities and Social
Sciences Innovation. https://doi.org/10.35877 /454ri.daengku1512

Knyazeva, 1., Makarenko, N., Poyda, A., Orlov, V., Velichkovsky, B., Ushakov, V.,
Verkhlyutov, V. & Kozlov, S. (2018). Resting state dynamic functional
connectivity: Network topology analysis. In Biologically Inspired Cognitive
Architectures.

Kolmos, A., Holgaard, |. E., & Clausen, N. R. (2020). Progression of student self-
assessed learning outcomes in systemic PBL. European Journal of Engineering
Education. https://doi.org/10.1080/03043797.2020.1789070

Marlina, Y. (2022). A Conceptualization of Online Collaborative English Learning for
Undergraduate Students in the New Normal Post Covid-19 Era. EDUTEC:
Journal of Education And Technology. https://doi.org/10.29062 /edu.v5i3.317

Marlina, Y., Suprapto, S., & Sulaeman, M. (2023). Implementation of Jogja Madrasa
Digital, Garda Kagum and Its Impact at Yogyakarta Madrasah Teachers’ Quality
and Motivation. EDUTEC: Journal of Education And Technology.
https://doi.org/10.29062 /edu.v6i4.597

Naji, K. K, Ebead, U., Al-Alj, A. K., & Dy, X. (2020). Comparing models of problem and
project-based learning (PBL) courses and student engagement in civil
engineering in Qatar. Eurasia Journal of Mathematics, Science and Technology
Education, 16(8). https://doi.org/10.29333 /EJMSTE /8291

Schotter, E. R,, & Rayner, K. (2012). Eye movements and word recognition during
reading. In Visual Word Recognition Volume 2: Meaning and Context, Individuals
and Development. https://doi.org/10.4324/9780203106976-12

Shin, M.-H. (2018). Effects of Project-based Learning on Students’ Motivation and
Self-efficacy. English Teaching.
https://doi.org/10.15858/engtea.73.1.201803.95

Sreenidhi, S. K, Tay, M. S, & Helena, C. (2017). MULTIPLE INTELLIGENCE
ASSESSMENT. International Journal of Scientific and Research Publications.

Tholib, A., & Rugaiyah. (2022). Penerapan Model Pembelajaran Project Based
Learning Terhadap Problem Solving Skills Peserta Didik. Jurnal Ilmiah Wahana
Pendidikan, Desember.

Wang, S. (2022). Critical Thinking Development Through Project-Based Learning.
Journal of Language Teaching and Research.
https://doi.org/10.17507 /jltr.1305.13

Zheng, Y., Xu, A, Zheng, Q., & Shieh, C. J. (2021). The practice of project-based
learning to outdoor ecological education on the promotion of students’
problem-solving capability. Revista de Cercetare Si Interventie Sociala.
https://doi.org/10.33788/rcis.73.5

411



