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Abstract

Students with special needs, such as slow learners and dyslexia, experience challenges in filtering
valid information. With this, digital literacy in slow learners and dyslexic students through the
TPACK approach is a solution to this problem. This study aims to analyze the transformation of
digital literacy of slow learners and dyslexic students through the TPACK approach in IPAS
subjects, especially social studies. This research uses descriptive qualitative methods with data
collection techniques: observation, interviews, and documentation. The results showed that the
digital literacy of slow learners and dyslexic students increased significantly through interactive map
technology, e-comic, and Google Classroom in social studies subjects. The results of this research
are expected to contribute to developing more effective and inclusive technology. This research can
also be a reference for educators using the TPACK approach to improve digital literacy.
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Introduction

In today's digital era, education is undergoing a significant transformation. Information and
communication technology development has affected various aspects of life, including education. This
transformation requires teachers and students to develop new competencies relevant to digital technology so
that the learning process remains effective and meets the needs of the times (Dalimunthe, 2023). Information
and communication technology has an increasingly decisive role in education. This requires incorporating
literacy into the education curriculum. Digital literacy is accessing, understanding, critically evaluating and
utilizing information wisely (Naila et al., 2021). In a broad sense, digital literacy includes more than just the
skills to use digital devices but also includes an understanding of the ethics of using technology and the ability
to think critically in the face of an ever-changing digital world (Cynthia & Sihotang, n.d.). In this era whole
of information, students must be able to filter and sort out valid and valuable information from the abundance
of information that is not important (Mukri & Rusydi, 2024).

The development of digital literacy in education still faces many challenges, especially for students with
special needs. In the modern era characterized by the rapid flow of information and technology, digital
literacy is an essential skill and a primary need to support successful learning in everyday life (Sormin et al.,
2019). Digital literacy allows students to access information independently, understand content critically,
and utilize technology to complete various learning tasks (Cynthia & Sihotang, 2023). For students with
dyslexia and slow learners, digital literacy has an important role because it can open up opportunities to
overcome their learning difficulties; they take longer to process information, quickly lose focus while learning
and have challenges maintaining focus during the learning process (Chatib, 2012). Digital literacy is a bridge
that helps overcome their limitations, but the technology must be designed and implemented interactively
and flexibly according to their needs (Wahyuni et al., 2024). However, students with special needs often
face more significant challenges accessing technology and information than regular students. These
challenges include less inclusive technology design and a lack of understanding of the characteristics of their
learning needs (Oktaviani & Harsiwi, 2024). The result is a digital literacy skills gap that limits the
participation of students with special needs in technology-based learning and inhibits them from utilizing
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technology (Tanjung et al., 2024). Therefore, a unique approach is needed that not only focuses on
technology but also pays attention to the characteristics of the learning needs of students with special needs.

One approach that can be optimized to face this challenge is to use technological pedagogical content
knowledge (TPACK). The TPACK approach integrates three elements: technology, pedagogy, and content
knowledge to make learning more effective and adaptive to the needs of students with special needs (Anwar,
2023). By understanding these three elements, teachers can design inclusive learning strategies that do not
focus on delivering material alone but also on involving students with special needs and utilizing technology
as a learning tool that supports their needs (Rahmawati et al., 2024). When teachers integrate technology
with sound pedagogy and content, students with special needs will be more actively involved in learning
through activities encouraging them to explore and solve problems. In addition, TPACK also helps teachers
develop their digital skills because teachers not only master the content but also must understand how to
choose and use the right technology in the educational context (Zainil et al., 2022).

The TPACK approach allows teachers to use technology, especially in IPAS subjects, especially social
studies. TPACK integration is very relevant because IPAS subjects, especially social studies, include aspects
that can be optimized with the help of technology, such as understanding concepts that are difficult to
understand. Using technology, geographical, social, and historical concept material can be presented visually
and practically, so students with special needs find it easier to capture and remember information (Saputri
Rahayu & Science of Education and Social Knowledge Geography Education Study Program, 2024).
Technology facilitates the delivery of information and makes the learning approach more explorative (Pertiwi
et al., 2022). Students with special needs can search for social studies concepts in their way and relate to the
real world. Through this approach, social studies learning not only focuses on theoretical knowledge but also
forms students with special needs who are ready to face the increasingly complex challenges of life (Sabila et
al., 2024).

According to research conducted by (Destiyanti & Halawati, 2023), TPACK can facilitate the
development of digital literacy in students with disabilities, focusing on how various technologies support
the learning process tailored to individual differences. According to (Scherer et al., 2018),exploring the
application of TPACK in improving students' digital literacy in different countries shows that this approach
supports technology integration in the classroom. This research emphasizes the importance of TPACK
integration, which suits today's digital needs, but this research focuses on regular students without special
attention to students with special needs. However, research on the application of TPACK to students with
special needs in IPAS subjects, especially social studies, is still limited. Therefore, it is necessary to conduct
in-depth research on how this approach is applied and optimized in the educational context of students with
special needs to improve their digital literacy. This research has a novelty: the TPACK approach for students
with special needs, slow learners, and dyslexia in IPAS subjects, especially social studies in elementary
schools.

The main focus of this research is how TPACK can transform the digital literacy skills of students with
special needs. This study aims to analyze the transformation of digital literacy of students with special needs
through the TPACK approach in IPAS subjects, especially social studies. This study is expected to contribute
to the world of education, especially by optimizing the TPACK approach to improve the digital literacy of
students with special needs. Teachers will also understand the importance of developing digital literacy that
supports students' special needs.

Method

The research method used in this research is qualitative, using a descriptive approach. This research was
conducted at SDN 1 Arjosari from July to October 2024 with the subject of research students with special
needs, slow learners, and dyslexia class IV and teachers as a source of information to obtain accurate data.
The collection methods used are interviews, observation, and documentation. The interview stage in this
study aims to obtain accurate data from the fourth-grade teacher in implementing the TPACK approach to
improve the digital literacy of students with special needs, slow learners, and dyslexia. The observation
method was used to observe the actual situation in class IV. Documentation is used to support the research.

Data analysis in this study uses the Miles & Huberman flow, which consists of four processes, namely:
1) data collection, 2) data reduction, 3) data presentation, and 4) conclusion drawing (Sugiyono, 2013). The
following is presented the flow and research techniques in the figure below:
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Figure 1. Data analysis using the Miles & Huberman flow

From the flow and research techniques above, the data collected is analyzed through data collection,
reduction, presentation, and conclusion drawing. The data collection stage uses observation, interviews, and
documentation. The data reduction stage is carried out by filtering the data and focusing on the research
objectives, namely analyzing the digital literacy transformation of students with special needs through the
TPACK approach in IPAS subjects, especially social studies. Furthermore, the data is presented as narratives
or tables that facilitate analysis. The final stage is when the researcher concludes the results of the data
analysis that has been carried out.

Results and Discussion

The results of this study describe changes in the level of digital literacy of students with special needs,
types of slow learner disorders, and grade IV dyslexia before and after applying the TPACK approach in
IPAS learning, especially in social studies in elementary schools. The data presented are obtained through
observation, interviews, and documentation, with research focusing on two main aspects: the ability to use
digital technology (digital skill) and the ability to use digital ethics (digital ethics). The following table visualizes
the study results to show the difference in the level of digital literacy of students with special needs of slow
learners and dyslexia in grade IV before and after applying the TPACK approach.

INTERACTIVE MAP
6 Digital Skills Digital Ethics
5 m Before implementation for slow
learners

4 after implementation for slow
3 learners
2 before implementation on
1 I dyslexia
0 after implementation on

Ability to use Finding Maintain privacy Respect copyright ~ dyslexia

basic features geographic

locations

Diagram 1. Comparison of digital literacy levels on interactive map technology for slow learners and
dyslexic students

This diagram shows the digital literacy skills of slow learners and dyslexic students before and after
applying the TPACK approach through an interactive map platform, with two main aspects, namely Digital
Skills and Digital Ethics. Slow learner students on the interactive map platform of the Digital Skill component
of the indicator "ability to use basic features" (Alfaeni et al., 2022) showed a significant increase from a score
of 3 to a score of 5, which means that before the application of basic skills in using digital devices already
existed, but were still limited to essential functions and after the application of understanding and skills in
using the basic features of interactive maps increased, such as zooming in and out of the display. The
indicator "finding geographic locations" (Sumadikarta & Kurniadi, 2023) also increased from a score of 3 to
a score of 4. This shows that, before implementation, slow learner students can identify essential locations
but cannot utilize them optimally. However, after the application, they can identify and find geographic
locations by searching for island names using features more precisely and quickly.
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Meanwhile, for dyslexic students, the indicator "ability to use basic features" obtained a score of 3 to a
score of 4 before the application. Dyslexic students were familiar with some basic features. However, they
could not operate effectively, but after the application, students became more skilled in utilizing its basic
features, such as navigating maps. On the indicator "finding geographical locations", I obtained a score of 1
to 2; despite the improvement, dyslexic students still struggle to recognize and determine geographical
locations. This difficulty can be caused by the limited spatial understanding often experienced by dyslexic
students.

In the Digital Ethics component, the indicator "maintaining privacy" (Thohir et al., 2023), slow learner
students get a score of 3 to a score of 4, which shows that before the application of basic understanding related
to the importance of maintaining privacy in the digital world is still not optimal. However, after the
application, there has been an increase in awareness and understanding of the importance of maintaining
privacy when using digital technology. On the indicator "respect for copyright" (Nandiansyah et al., 2022),
obtained a score of 2 to a score of 3. This means that before the application of understanding of the
importance of copyright, it was still at a low level. However, after applying slow learners, students began to
understand the importance of respecting copyright and can apply it in daily activities.

Meanwhile, for dyslexic students, the indicator "maintaining privacy" scored 2 to 3. This reflects that
before the application of dyslexic students' understanding was still limited, and they did not know the
consequences. However, after the implementation, understanding the importance of maintaining personal
data and following online security procedures improved. On the "respect for copyright" indicator, there was
no improvement in the score of 2. This could be due to students' lack of understanding or attention to the
importance of copyright in the digital context. For an improvement in this case, a more intensive approach
is needed regarding copyright education and respect for digital works.

E-COMIC
Digital Skills Digital Ethics
S ® Before implementation for slow
4 learners
3 after implementation for slow
learners

2 before implementation on
1 dyslexia
0 after implementation on

. L . dyslexia

Open the e-comic Understand the Maintain privacy Respect
app content of the e- copyright

comic

Diagram 2. Comparison of digital literacy levels on e-comic technology for slow learner and dyslexic
students

This diagram shows the digital literacy skills of slow learners and dyslexic students before and after
applying the TPACK approach through the e-comic platform, with two main aspects: Digital Skills and Digital
Ethics. E-comic technology in the Digital Skill component of the indicator "opening the e-comic application"
(Pinta & Yanti, 2024), before and after the application obtained a score of 4 on this indicator there was no
change because slow learner students already had good basic skills and were familiar with the steps of
opening the application. Before the application of understanding, the material's content was still relatively
low due to the limited cognitive abilities of slow learner students, so it was not easy to follow the storyline
and understand the message or information contained. Whereas the application shows that understanding
the material's content is better, assistance is still needed to develop understanding. Meanwhile, for dyslexic
students, the indicator "opening the e-comic application", the value of dyslexic students before and after using
e-comic is 4; this shows that dyslexic students already have a pretty good ability to open the e-comic
application. On the indicator "understanding the content of e-comic", dyslexic students obtained a score of
1 to a score of 2 before the application of understanding the content of e-comic is still very limited or even
non-existent. The application showed a slight increase in understanding the e-comic content. This may be
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due to the visual and narrative elements in the e-comic, which facilitate comprehension. However, it is not
yet fully effective for dyslexic students and requires additional support to understand the material.

The Digital Ethics component, the indicator "maintaining the privacy of slow learner students, obtained a
score of 3 and increased to a score of 4 before the application showed that students' understanding of the
importance of maintaining privacy was still limited and needed to be improved. However, after implementing
slow learners, students increasingly realize the importance of maintaining privacy in the digital world.
Through training or introducing privacy features on the platform, slow learner students become more aware
of maintaining personal data and safe interactions when using the application. This could be due to a lack of
a deeper understanding of copyright issues in digital use, so a more concrete approach is needed to increase
the awareness of slow learner students. Meanwhile, for dyslexic students, the indicator "maintaining privacy"
obtained a score of 2 and increased to a score of 3 before applying dyslexic students' understanding of the
importance of maintaining privacy, which was still quite basic. However, after the implementation, there
was an increase in awareness of the importance of maintaining privacy when using digital platforms. This is
due to the education on the platform or practical experience that increases dyslexic students' understanding
of personal data protection. On the "respect for copyright" indicator, dyslexic students scored 2, meaning
that students do not yet understand the importance of respecting copyright due to a lack of understanding of
the risks of copyright infringement. Therefore, despite improvements in several other indicators, dyslexic
students' understanding of respecting copyright still needs attention.

GOOGLE CLASSROOM
Digital Skills Digital Ethics

B Before implementation for

slow learners

after implementation for
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after implementation on

dyslexia

S = N W b W

Accessing learning Interact with the Maintain privacy Respect copyright
materials teacher

Diagram 3. Differences in the level of digital literacy on Google Classroom technology for slow learners
and dyslexic students

This diagram shows the digital literacy skills of slow learners and dyslexic students before and after
applying the TPACK approach through the e-comic platform, with two main aspects: Digital Skills and Digital
Ethics. Google classroom technology in the Digital Skill component of the indicator "accessing learning
materials" (Utami, 2019), before and after using this platform, slow learner students scored 3. This shows
that using Google Classroom does not significantly change this ability. However, this lack of change is due
to slow learner students' lack of accuracy in reading material titles, which causes them to sometimes access
the wrong material. On the indicator "interacting with the teacher" (Supriyanto et al., 2023), slow learner
students obtained a score of 2 and increased to a score of 3. Before implementing a slow learner, students'
scores were still low due to a lack of communication confidence. After the implementation, an improvement
showed that this platform facilitated more effective communication between students and teachers. Google
Classroom allows slow learner students to submit assignments, ask questions, and receive teacher feedback
more efficiently. This improvement indicates that slow learners are becoming more comfortable and
accustomed to interacting online.

Meanwhile, for dyslexic students, the indicator "accessing learning materials" increased from a score of
2 to a score of 3. Before the implementation, students had not fully mastered using Google Classroom to find
and open materials provided by the teacher. After the implementation, there was an increase in scores,
indicating that this platform made it easier for dyslexic students to find and understand materials, possibly
due to the structured interface or helpful search features. Then, on the "interacting with the teacher" indicator,
students scored 2, which increased to 3 before implementation. Students still had difficulty communicating
through digital platforms. After implementation, the score increased due to the comment feature or
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discussion room in Google Classroom, which allowed dyslexic students to ask questions or ask for help more
quickly.

The Digital Ethics component of the indicators "maintaining privacy" and "respecting copyright" before
the application of students obtained a score of 3, meaning that they were quite capable of understanding the
importance of maintaining privacy and respecting copyright even though they still needed to be improved.
Meanwhile, there was an increase in the indicator "maintaining privacy," namely a score of 4. This increase
is due to slow learner students' better understanding of the importance of maintaining personal data and
sensitive information when using digital platforms. Google Classroom, designed with security and privacy
features, can positively influence slow-learner students' awareness of the importance of keeping their personal
information private. On the indicator "respect for copyright," there was no change in the score, which
remained at 3, indicating that slow learner students have a sufficient understanding of respecting copyright,
but awareness of respecting copyright still needs to be improved through further learning. Whereas for
dyslexic students, the indicator "maintaining privacy", the student's score did not change, namely a score of
3, which means that students have a pretty good understanding of the importance of maintaining privacy in
the digital world. On the "respecting copyright" indicator, students' scores did not change, namely a score of
2. This shows that students' understanding is still limited and lacking, and Google Classroom may not
directly support the strengthening of this indicator.

These three digital platforms used in IPAS learning, especially social studies, are proven to improve
students' digital literacy, especially for slow and dyslexic learners. Using technologies such as interactive
maps, e-comics, and Google Classroom can increase students' interest in understanding and digital skills in
an inclusive and accessible way. Interactive maps allow students with special needs to explore geographical
locations in depth through features such as zoom, pan, and audio (Martiningsih, 2023). These interactive
features allow students with special needs to learn independently and actively. With clear visualizations and
accessible models, slow learners and dyslexic students can capture information faster than text or verbal
explanations alone (Suprihatiningrum et al., 2021). E-commerce technology provides a combination of text
and images to convey information engaging and easy-to-follow manner (Farahtika, 2023). For slow learners
and dyslexic students, e-comics can reduce reliance on long texts and help them visualize concepts more
clearly (Daulay, 2020). Finally, Google Classroom is a digital platform that allows students to access learning
materials, submit assignments, and receive feedback (Atikah et al., 2021). Google Classroom also provides
features that allow students to access materials at any time and learn at their own pace (Patandean & Indrajit,
2021). Implementing these three technologies requires a framework integrating technology with appropriate
learning approaches.

One relevant approach to support their needs is the Technological Pedagogical Content Knowledge (TPACK)
approach. The TPACK approach is a framework that combines three important elements in an educational
context: technological knowledge, pedagogical knowledge, and content knowledge (Surahman et al., 2020).
Technology includes digital tools and platforms to support teaching and learning, pedagogy focuses on
practical learning strategies and methods, and content refers to relevant learning materials (1( et al., 2024).
Integrating these three elements allows teachers to design dynamic, interactive and relevant learning
experiences for students with special needs (Riniwanti et al., 2024). TPACK plays an important role in
improving the accessibility and engagement of students with special needs. This approach facilitates a more
inclusive learning experience, where technology creates more engaging and comprehensible learning
opportunities for students with special needs (Mukhid, 2023). However, the success of this approach relies
heavily on understanding student characteristics. For example, slow learners and dyslexic students with
special needs require appropriate technology adjustments.

Slow learners and dyslexic students face particular learning challenges. The slow learner students in this
school have difficulty understanding learning materials at their age level. They will need extra time to
understand instructions and complete the tasks given. This aligns with the thinking (Elti et al., 2024): slow
learner students are slow in learning, so they take longer than regular student groups with the same
intellectual potential level. Slow learner students have distinctive characteristics: the ability to complete slow
tasks, obstacles in understanding academic concepts, and difficulties actively participating in interaction
(Fitriana et al., n.d.). In addition, they also face difficulties in organizing time and tasks, requiring support
in developing time management skills and more structured learning strategies (Rahayu et al., 2023).

On the other hand, dyslexic students in this school show difficulties in reading and writing. They struggled
with spelling and reading comprehension despite having good intellectual abilities. Dyslexic students have
cognitive disorders in the form of an inability to read and difficulty recognizing letters that are almost the
same. In his eyes, the writing is a scribble that is difficult to read (Primasari & Supena, 2021a). Dyslexic
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students have a good IQ and other abilities, but in terms of reading, they will experience difficulties
(Komalasari, 2015). The difficulties experienced are not caused by social, emotional, or educational factors
but are caused by neurological factors that affect students in processing information (Primasari & Supena,
2021). With the utilization of technology to support the learning of slow learners and dyslexic students, it is
important to pay attention to other aspects that will underlie the successful use of technology, namely digital
literacy. In this case, digital literacy is an important aspect because there are technologies that offer more
interesting ways to interest students in literacy.

Digital literacy is a skill that includes the capacity to use technology, information, and communication
tools, the ability to socialize, learn, and have attitudes, and the ability to think critically, creatively, and
inspiringly (Nawaf et al., 2023). Meanwhile, the concept of digital literacy developed by UNESCO is a skill
(life skill) that includes not only the ability to use technology, information and communication devices but
also social skills, namely the ability to learn and adopt critical, creative, inspiring ways of thinking (Lia
Tasliah et al., 2024). According to (Road-Map-Reform-Bureaucracy-Kominfo-Year-2020-2024-1,
n.d.)Digital literacy includes four components, namely: 1) the ability to use digital technology (Digital Skill)
is the ability of individuals to know, understand, and use hardware and software and digital operating
systems in everyday life; 2) digital culture (Digital Culture) is the ability of individuals to read, decipher,
familiarize, examine, and build national insight, the values of Pancasila and Unity in Diversity in everyday
life, 3) digital ethics is the ability to realize, exemplify, adapt, rationalize, consider, and develop digital ethical
governance in daily life, and 4) security literacy (Digital Safety) is the ability to recognize, apply, analyze,
consider and increase awareness of personal data protection and security in daily life.

This research on digital literacy provides important insights for education, especially in preparing students
with special needs to face the challenges of the digital era. Teachers can integrate digital literacy into various
subjects through digital tools that support various learning models, such as project-based, collaborative, and
problem-based learning (Akbar et al., 2023). Learning materials should be designed to engage students in
activities that promote the development of digital skills (Mega, 2022). In addition, teachers should attend
training on how to use technology effectively and inclusively in the classroom. This training could include
strategies to educate students about personal data protection and digital ethics (Mahka et al., 2023).

The curriculum must also integrate digital literacy as an integral part of basic education with a holistic
approach that includes skills, culture, ethics and digital safety (Pare & Sihotang, 2023). Education policies
should also encourage equitable access to technology for students, including students with special needs, so
they are not left behind in developing digital literacy. Strong digital can help students who are not only using
technology but can also become socially and ethically responsible individuals (Said, 2023). Digital literacy
for slow learners and dyslexic students has an important role in supporting learning as it provides more
flexible and effective access (Setiani & Barokah, 2021). The technologies used, such as interactive maps, e-
comics, and Google Classroom, allow students to access materials at any time and can be adapted to their
learning styles (Herni et al., 2022). For slow learners, digital literacy offers a learning platform at an
affordable pace and helps them understand complex concepts (Sunandi et al., 2023). As for dyslexic students,
technology for digital literacy can overcome barriers by opening up opportunities to actively participate in
learning (Turnip, 2023). Digital literacy not only helps students understand the material but can also improve
their skills in using digital devices. Thus, digital literacy facilitates academic understanding and prepares slow
learners and dyslexic students to adapt to future social challenges (Paramansyah & Parojai, 2024). This
research has proven an increase in the digital literacy of slow learners and dyslexic students through the
TPACK approach using interactive map platforms, e-comics, and Google Classroom. However, this research
can still be limited to only one elementary school, so a broader scope is needed to enrich the results. Future
research is expected to involve more research locations and explore more adaptive technologies.

Conclusion

The results of this study can be concluded that digital literacy in slow learners and dyslexic students
through the TPACK approach in IPAS subjects, especially social studies, shows a significant increase in
material understanding, digital skills, and student involvement in the learning process. Technology such as
interactive maps, e-comics, and Google Classroom proved effective in overcoming the cognitive limitations
of students with special needs and providing opportunities for them to learn at a pace and style that suits
their needs. This research recommends that teachers continuously develop relevant technological
competencies to create effective and inclusive learning. In addition, education policy should support
continuous training for teachers and ensure wider access to technology that supports students with special
needs. It is important for educators to provide an understanding of creating inclusive and effective learning
for students with special needs.
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