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ABSTRACT

The advancement of technology has enabled us to utilize it to the fullest extent in learning English, especially in
vocabulary acquisition. The impact of technology-based media on learning outcomes is widely recognized. One
such platform is Arduino UNO, an open-source hardware prototype that allows for the development of various
programming-based projects. It offers a combination of visual, textual, and auditory elements, making it a versatile
tool in educational settings. This research aimed to explore teachers' opinions on innovating instructional media
that apply Arduino UNO. SENSE Book is a vocabulary learning book equipped with a button board, allowing
students to enhance their sensory and motor skills. This research adopted a descriptive qualitative approach, with
a sample of a practical instructor at special schools (SLBN 2 and SLBN 3) in Bengkulu City, and observes two
students. Observation, interviews, and documentation serve as instruments. The data analysis technique involves
data reduction, data display, and conclusion/verification. The research results indicate that teachers have a positive
perspective on creating innovative Arduino-based media for teaching vocabulary to special needs students. The
research employs a qualitative approach, with data collected through observation and interviews. A systematic
process was followed, including searching and organizing interview transcripts, field notes, and expert validations,
along with other supporting materials. Data triangulation was applied to ensure the credibility of the findings. The
results prove that students have difficulty remembering the pronunciation of unfamiliar words and mastering the
meanings. Moreover, results demonstrate that this form is suitable for tech-based media in improving vocabulary
and is generally claimed to be a valuable resource. This sound-enabled book can enhance students' vocabulary.
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INTRODUCTION

The world is currently facing a period of recovery after the past few years. The COVID-19
pandemic has had a domino effect on various sectors, particularly the education sector. Education plays
a pivotal role in enhancing the quality of human resources. The new learning processes have given rise
to a phenomenon known as "Learning Loss" among students (Kemdikbud, 2022). The COVID-19
pandemic has undeniably had adverse effects on the world of education, forcing a shift from
conventional methods to online and digital platforms, compelling everyone to embrace technology and
initiate the transformation (Fitria, 2021). This aligns with Indonesia's efforts to embrace the fourth
industrial revolution, where all aspects of life are deeply intertwined with technology. The pandemic

seems to be a gateway to the global industrial revolution, marking a crucial turning point for the
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education sector. The development of intelligence engineering and the Internet of Things (IoT) marked
the next phase of this revolution (Megawati, 2021).

Among the developments, the main indicator has been the advancement of science and
technology. The dynamic field of technology in education, specifically the shift from traditional to
modern methods of learning, is evident in the rapid social changes, both positive and negative. This
transition encourages education stakeholders, including teachers, administrators, and policymakers, to
become digitally literate. This enables them to acquire, understand, and use digital information from
various sources. This, in turn, can produce a generation that is tech-savvy, highly competitive, and of
high quality. Consequently, the goal of quality education becomes a focal point for the government's
efforts to achieve sustainable development goals in the era of Sustainable Development Goals (SDGSs)
by 2030, based on the guidance established by the United Nations Forum on August 2, 2015.

The quality of education in a nation is a critical determinant of its progress. In other words, the
progress of a nation can be seen in the quality of its education system. Poor education quality can lead
to stagnation for a nation. The development of education in Indonesia continues to face increasingly
complex challenges. The current issues in the field of education in Indonesia not only call for an
enhancement of its quality but also demand a revision of the existing education standards (Gaol, 2018).
One crucial aspect of education quality lies in having competent human resources, encompassing well-
trained teachers, skilled administrators, and proficient students. This is intricately linked to Indonesia's
future interactions. According to the World Economic Forum's 2017 Global Human Capital Report,
Indonesia's education situation was concerning, as it ranked 65th out of 130 countries in education at
that time. The lack of interest in learning and limited literacy enthusiasm were cited as reasons for
Indonesia's education quality lagging significantly behind neighboring nations (Gaol, 2018). However,
addressing these issues becomes even more critical in the context of inclusive education.

Inclusive education has the potential to help children, including those with special needs
(CWSN), identify and learn from a curriculum that is not significantly different. Research indicates that
children with special needs in inclusive early childhood education settings are better able to socialize
compared to those in specialized educational institutions (Juherna et al., 2020; Purnama et al., 2017;
Sectio et al., 2018). The prevalence of CWSN in Indonesia is increasing each year. The United Nations
(UN) estimates that at least 10% of school-age children have special needs (Kemenkes, 2012).
According to the Ministry of Education and Culture (2019), in 2017, Indonesia had 1.6 million children
with special needs, with percentages of 2.5% (5-9 years old), 3.5% (10-14 years old), and 4.2% (15-17
years old) (Riskesdas, 2018). Children with special needs do not all miss out on opportunities to excel
in education. Many of them possess unique talents that surpass those of typical children. They have

more time to delve into specific knowledge and skills not commonly mastered by normal children.
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Every student possesses a basic potential that can be developed through appropriate developmental
programs. CWSN students do not have the same opportunities for optimal development in special
schools, largely due to the exclusive nature of these institutions, making it difficult for CWSN students
to adapt to the norm (Budimansyah, 2018).

As a means of fostering positive interaction between general education students and CWSN
students, schools conduct interest and talent assessments of CWSN students to prove that they too have
unique qualities worthy of recognition. In an interview with AHP, a practical instructor at special
schools (SLBN 2 and SLBN 3) in Bengkulu City, it was mentioned that most children with special
needs in Bengkulu do not receive extensive English language instruction, partly due to the small class
sizes, with fewer than ten students per class. English language teachers predominantly use monotonous
teaching methods and lack creativity in developing interactive learning materials, especially
technology-based ones. The integration of technology in education serves to simplify the delivery of
educational content from teachers to students, making it easier for students to understand (Afendi,
2019).

Bengkulu, rich in natural resources and minerals from mining activities like coal and gold,
showcases a promising environment for educational development. The easy availability of necessary
components for creating educational materials, along with a well-established internet access network
reaching remote villages (Umbar, 2021), positions Bengkulu as a potential hub for fostering inclusive
and technology-integrated education. (Satrisno & Friantary's 2019) revealed that SDIT Al Aufa, an
educational institution providing inclusive education services for CWSN, employs a teaching method
that involves both teachers and media. This research highlighted the importance of using engaging and
interactive media for teachers and students in special schools. The children with special needs in
Bengkulu, based on observations and trials of the SENSE BOOK, show potential and talent in grasping
general English vocabulary at a basic level.

Learning English is crucial for developing the potential of these students and enhancing their
English language competency. This will be beneficial when they enter the workforce, as individuals
who can work effectively, or even as policymakers, utilizing the knowledge applied, particularly the
lessons learned in English. Furthermore, according to Syamsul Yusuf in Rezkita and Wardani (2018),
early childhood experiences have a significant impact on students' subsequent development. If they are
provided with knowledge about the environment from an early age, it will offer a good opportunity for
the future development of an environmentally conscious character. Children with special needs in
Bengkulu can benefit from media resources that boost teacher motivation to be more creative in the

teaching process if someone is willing to provide them.
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Given the background, the research aims to address the following research question: What is
the teacher’s voice regarding the creative and innovative use of ARDUINO UNO technology for special
needs students?

METHOD

This research is conducted at SLB Negeri 5 Bengkulu city. This research employed a descriptive
qualitative research design to uncover the perspective of teachers in special needs schools. The focus is
on exploring the opinions regarding media using Arduino Uno. Denzin and Lincoln (2000) assert that
qualitative research is a well-established practice that situates the observer within the world. The
approach adopted in this design is interpretive and naturalistic, emphasizing the transformation of the
world into diverse representations through means such as observation, interviews, and written notes, as
indicated by researchers. It is about contextual conditions in the social institutional and the environment
of life of people and takes place. By using a qualitative approach, it can describe the social condition in
the classroom during the demonstration of Arduino UNO in teaching special students in their class.
Social situations, participants, and documents are sources of data.

There are three components in social situations; place, actors, and activities. The researcher
observed activity, place, and actor in the implementation of Arduino in teaching English. The participant
is one of the practical instructors who teaches in SLB 2 and SLB 3. For the demonstration of the book
only introduced two students but because of some factors, the student is absent and cannot come to the
class so the class consists of 6-8 students. Instruments that are used are observation interviews and
documentation. They are used to collect the data. Interviews provide some information that cannot be
obtained through observation. Interview is one of the basic methods for obtaining qualitative data. By
doing interviews, the researcher can get data about opinions, beliefs, and situations from the teacher
about the book to help students enjoy acquiring new vocabulary. Even this book can inspire other
teachers to innovate a lot to create innovative media. Documents include video recordings, photographs,
or other items that provide insight related to the context or participants.

The data collection tool employed in this study was a "semi-structured interview form." This
form consisted of open-ended questions crafted by the researchers, with the aim of eliciting teachers'
perspectives on the utilizing media that applying Arduino uno for the system of the book for learning
English in the classroom. The participant confirmation method involved sharing findings with
participants for feedback on the accurate representation of their views. The detailed description method
was applied to enhance the transferability of results, incorporating direct quotations from teachers'
statements. For dependability, consistency analysis and confirmation analysis were conducted. An

external qualitative research expert examined the researchers' consistency throughout the study's stages,
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ensuring reliability in data collection tool construction, data collection, analysis, and coding. The
necessary adjustments were made based on these analyses.
RESULT

This study delved into the viewpoints of teachers working with special needs children who took
part in the research, focusing on their opinions regarding the implementation of the SENSE book. The
research question specifically explored teachers' perspectives on using Arduino Uno as a tool for
teaching English to facilitate successful education. Based on the insights gathered from participants, a
table was created to elucidate teachers' responses, outlining their opinions concerning the efficacy and
knowledge associated with generating ideas for creating educational media tailored for special needs
students. The technology employed in this context was Arduino Uno.

In this study, the results indicate that incorporating teacher voice through interactive and
engaging media is beneficial for learning English. An intriguing aspect is the exposure of students to
technology, given that these media are technology-based. Additionally, this approach enhances their
motoric and sensoric abilities, facilitating a more effective English language learning experience.
Special needs students, in particular, exhibit enjoyment when exposed to these interactive media,
allowing teachers to capture their attention effectively. However, it is crucial for teachers themselves to
employ a more repetitive and slower explanation method. Engaging with students by initially making
the learning experience enjoyable is essential for a better understanding of the material, especially in
the context of English language learning. Furthermore, the creative use of technology not only benefits

the students but also serves as an inspiration for other educators.

Interview Results

The following section presented the results of an interview with a teacher, exploring their
perspectives on using the SENSE Book with Arduino UNO technology for special needs students. Each
question is followed by a summary of the teacher's responses, including direct quotations where
applicable.

1. Effectiveness of the SENSE Book for Special Needs and Young Learners

When asked about the effectiveness of the SENSE Book for special needs students and young
learners, the teacher expressed that it was highly effective due to its ability to cater to different learning
styles—auditory, visual, and kinesthetic. The integration of audio and visuals with a physical book made
learning more engaging. However, the teacher noted that students with special needs might require more

time to absorb and retain vocabulary. She remarked, "It is very effective because it covers all children's

214



Izwandi & Yunita/ PROCEEDING AISELT (Annual International Seminar on English Language Teaching), 9 (1)
(2024) 210-222

learning styles... Unfortunately, children with special needs take quite a long time to understand and
remember some of the vocabulary in it."

2. Students’ Previous Experience with English

The teacher was asked whether the students had any previous exposure to the English language.
She observed that while the students may not have had extensive lessons, they were intrigued by the
material presented to them and showed interest in learning more. According to her, "You can see it from
the children who become interested to find out more."

3. Frequency of Using Tools or Media for Teaching

When discussing the frequency of using teaching tools or media, the teacher admitted to using
various aids, but with mixed results. She explained that the students were sometimes disengaged and
unresponsive to the props used. She noted, "Yes, but the results are not as expected. Sometimes students
are less interested in the props used."

4. Previous Use of Devices like SENSE Book

The teacher shared that they had used similar technology before, and the students found it
interesting. She stated, "Yes, they are interested in technology and interesting books." This suggests that
technology-enhanced learning tools can draw students' attention and engagement.

5. Can SENSE Book Be a Solution for Educational Reform?

The teacher affirmed that the SENSE Book could indeed be part of a solution for improving
learning experiences, emphasizing that its concise and creative presentation of content helps in making
learning more accessible. She mentioned, "Yes, it can. Moreover, it is presented concisely and
creatively.”

6. Teaching New Concepts to Students

When asked about teaching new concepts to students, especially those with special needs, the
teacher stressed the importance of repetition and patience. She explained, "It must be done slowly and
repeatedly, especially for children with special needs."” This highlights the necessity of pacing
instruction according to students' individual needs.

7. Tips for Teaching Special Needs Students

The teacher shared her personal approach to teaching special needs students, stating that
establishing an emotional connection first is crucial. She emphasized the need to create a supportive
environment before introducing theoretical concepts. "For me, there must be an emotional approach
first, then we can play... because most of them will not like being given theory straight away," she
explained.

8. The Main Utility of Arduino UNO in SENSE Book for Special Needs Students
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The teacher highlighted that Arduino UNO technology significantly enhances the learning
experience for special needs students. She praised its interactivity and the engagement it fosters, stating,
"As a teacher, I view the main utility of Arduino UNO in the context of the SENSE Book as a remarkable
tool that enhances the learning experience... providing an interactive and engaging platform.” This
reflects the potential of technology to bridge gaps in traditional learning approaches for special needs
students.

9. School Subjects Where Arduino UNO is Used with SENSE Book

Regarding the subjects in which Arduino UNO was employed, the teacher shared that she had
predominantly used it in English language learning. The impact was substantial, as the technology made
the material more tangible and engaging for special needs students. She explained, "The device not only
makes the material interesting and less abstract but also actively engages students, contributing to a
more effective learning experience."”

10. Professional Skills and Factors for Integrating Arduino UNO in the Classroom

The teacher reflected on the professional skills necessary for utilizing Arduino UNO
effectively. She underscored the importance of teachers being proficient with the device and creative in
adapting lessons. She also pointed out that enthusiasm and openness to innovation are critical for
successfully integrating technology into inclusive education. She concluded, "Proficiency in
understanding and operating the device is crucial... Factors enabling its successful integration include

teachers' enthusiasm, creativity, and willingness to explore innovative methods."

Student Activity Observation Sheet

Investigation No Observed activities Score
Stages Less [Eoough| Good
Observing Stage 1 [Students listen to the accompanying
explanation and instructions for use J

SENSE Books

2 |Students observe the material
supporting objects in the SENSE Book N4

Trying Stage 1 |Students are able to speak when asked v
about ongoing learning

2 |Students are able to
introduce themselves with V4
the new vocabulary they

acquire

3 [Students are able to explain what new
vocabulary they like most v
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Investigation No Observed activities Score

Stages Less |[Eoough| Good
4 |Students are able to tell which vocabulary
material is difficult and needs further,
explanation v

5 |Students are able to provide good output
after the learning process has progressed N4
to completion. So it can help their
learning achievement.

Questionnaire of SENSE Book

No Statement Scale

1. | Effectiveness of using SENSE
BOOK for children with needs
Bengkulu. v

2. | SENSE BOOK can grow
children's willingness to learn
English. v

3. | SENSE BOOK can be a
supporting medium in
understanding English
vocabulary mastery. N4

4. | Students are enthusiastic when
studying with SENSE Book. N4

5. | SENSE BOOK can be a
solution in learning English
for children with special
needs.
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DISCUSSION

The integration of technology into the curriculum is introduced and demonstrated with the aim
of conveying how the world is becoming more globalized. It is essential to recognize that various facets
of the world should be comprehended by special needs students, despite focusing on social life aspects,
as they are human beings. A crucial role in achieving this understanding is played by teachers, who
explain concepts step by step and utilize appropriate and enjoyable media. This research produces
prototypes which are then used by ABK in the learning process. The interaction model in question can
be seen in the Appendices. By understanding the limitations that ABK has, as well as the learning media
support that can be carried out along with the use of input equipment. The learning media application
that is prepared has a role as a tool for teachers to deliver material. learning is more enjoyable, can
involve ABK in learning, and makes it easier for ABK to understand the material. The teacher has the
role of an administrator who can teach materials, and monitor student interaction with the learning
media SENSE Book that have been prepared. Students, in this case, ABK, act as users who can directly
utilize existing learning media applications.

The prototype of the learning media was developed to enhance the learning experience, increase
motivation, and foster independence for individuals with disabilities (ABK). Given the limitations and
abilities of mentally challenged individuals, such as below-average 1Q, difficulties in wverbal
communication, and motor perception issues, the learning media aims to address these challenges.

The learning media application is designed to utilize input equipment and present materials in
a visually engaging manner. This visual representation helps make the material more interesting and
less abstract, catering to the unique needs of mentally disabled individuals. According to Danis (2007),
incorporating visual materials into a course not only makes it interesting but also rescues it from
monotony, enhances focus, and renders the lessons more meaningful and enduring. Students but also
from This digital learning tool enhances students' attentiveness to practical aspects and serves as a
source of motivation for instructors. It allows instructors to involve students in various design activities,
accelerating meaningful learning through diverse experiments. Additionally, it is cost-effective, user-
friendly, and easy to handle. Consequently, educational institutions encourage students to utilize
different digital platforms, promoting both their career development and enhancing their technical
knowledge (Mohapatra, 2020). Furthermore, the learning media emphasizes the importance of
repetition in the learning process for ABK. Continuous repetition is crucial for them to practice adaptive
skills and effectively grasp the presented material. The development of the learning media application
for mildly mentally disabled individuals followed a systematic research method with various stages.

The objective is to create a tailored and effective tool for their learning needs.
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Interviews with AHP, a Practical Instructor at SLBN 2 and SLBN 3 in Bengkulu City, revealed
that special needs children in Bengkulu often lack comprehensive English language instruction due to
small class sizes, typically fewer than 10 students. English language teachers in the region commonly
employ monotonous teaching methods, lacking creativity in interactive learning media, especially those
based on technology. Recognizing the significance of technology in education, media serves a dual
purpose in the teaching and learning process. It aids teachers in effectively delivering material to
students, ensuring better understanding and engagement in the learning process (Afendi, 2019). In an
era marked by rapid technological advancements and the constant introduction of new technological
products into daily lives, educators must align themselves with these changes. Teachers must actively
engage in self-development in the realm of technology, creating diverse educational materials and
embracing the role of future-oriented educators. Ultimately, the primary responsibility for implementing
educational tools in school rests with the teachers (Atilgan, 2020). This underscores the importance of
innovative and technology-based learning media in addressing the unique needs of special education

students, promoting inclusivity and effective learning outcomes.

CONCLUSION

In conclusion, this research explored teachers' perspectives on implementing the SENSE Book,
particularly using Arduino Uno, for teaching English to special needs students. The findings highlighted
the positive impact of interactive media on the English language learning experience, emphasizing
engagement and enjoyment among special needs students. The study also demonstrated the integration
of technology into the curriculum, showcasing prototypes and learning media applications designed to
enhance the learning experience for individuals with disabilities. It emphasized the importance of
addressing the unique needs of mentally challenged individuals and the significance of technology in
promoting inclusivity and effective learning outcomes in special education. As educators navigate a
technologically advancing era, the responsibility falls on teachers to actively engage in self-
development, creating diverse educational materials and embracing a future-oriented role. The study
underscores the crucial role of innovative and technology-based learning media in meeting the
distinctive needs of special education students, ultimately fostering inclusivity and enhancing learning

outcomes.
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Appendices

Implementation of Introduction Form for Students with Special Needs (ABK) at SLB 5 in Bengkulu
City
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