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ABSTRACT
Article Info The growth of information and communication technology (ICT) has a
Received: 04/110/2022  substantial positive impact on education. There is a technology disruption
Revised: 06/11/2022 that creates changes and new discoveries due to technological affluence, so

Accepted: 07/11/2022  bringing about changes in education, particularly in the adaptation of the
school's learning curriculum. ICT learning in curriculum 2013 has a
favorable effect on ICT learning. In addition to boosting students' ability to
comprehend and implement digital literacy, it is possible to express that
the predicted benefits would also increase students' character education in
preparation for the digital era. This study intends to assess the adaption of
ICT learning in the 2013 curriculum, taking into account both the good
and negative effects of technology on education, as well as the resources
available to schools for implementing ICT learning. Become a proposal for
the integration of ICT into the education system and schools, comprised of
emerging, applying, integrating, and changing stages. So that it can serve
as a model for applying ICT to improve student competence in utilizing
information technology devices, as students require comprehension and
digital literacy abilities in order to acquire improved competencies.
According to the 2013 curriculum, it is anticipated that student
competencies, particularly those linked to digital literacy competencies,
will enhance as a result of this research.
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1. INTRODUCTION

Education is a crucial aspect that has benefited from the advancement of information
technology. Due to technical advancement, there is a technological disruption that produces changes
and new discoveries [1]. In the subject of education today, the use of technology as a medium in the
classroom is essential for supporting and enhancing students' comprehension of the offered material.
Information and Communication Technology (ICT) education is one form of technology application
in education; it is a science that stresses direct observation and experience and is intended to
encourage students to take an active role in learning so that it can be enjoyable[2]. Unquestionably,
Information and Communication Technology (ICT) has the capacity to aid in the resolution of
educational issues, particularly in the areas of administration and instruction. Specifically for learning,
ICT can be used to transform the abstract into the concrete. It is anticipated that the presence of ICT
will enhance the quality of learning. So that the function of information and communication
technology in Indonesia's educational curriculum can support learning.

In Indonesia, there have been several changes to the school curriculum, which is now the 2013
curriculum. Information and communication technology classes are no longer part of the curriculum
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for 2013[3]. Information and Communication Technology doesn't become a subject, but it does
become a part of learning all subjects. This is called I[CT-based learning, and it happens most often in
schools and classrooms with enough educational resources and teachers who know how to use them.
Curriculum 2013 is different from the old curriculum in ways that affect how students learn and how
teachers teach. Teachers, who are in charge of putting the new 2013 curriculum into place in schools,
must change to meet the new requirements. By using information and communication technology to
help students learn, teachers need to try new things and make changes.

It is anticipated that Information and Communication Technology would enhance the quality of
education. However, the process of adapting ICT-based learning to the 2013 curriculum is not simple,
as ICT-based learning can only be used best in schools with suitable facilities, and instructors are one
of the most essential aspects in the application of ICT-based learning. Educators must also be
proficient in the operation of a variety of ICT-based devices, in addition to the equipment utilized for
instruction. Various problems in the adaptation of ICT-based learning in the 2013 curriculum have
been presented in research [4] about the importance of teacher readiness and school support in
implementing the 2013 curriculum; other studies explain that the obstacles for teachers in ICT
learning are at the planning, implementation, and evaluation stages of learning [5]; and yet another
study [6] explains that the barriers for teachers in ICT learning are at the planning, implementation,
and evaluation stages of learning. Not all instructors have competence in ICT learning, but curriculum
13 mandates that, in addition to mastering subjects that teach science to students based on their areas
of expertise, teachers must also be able to instruct students in relation to ICT. If the teacher is unable
to be the leader in the application of ICT learning, then students' comprehension of information and
communication technology is poor, and this has an effect on the development of students' digital
literacy. As we are aware, the use of technology is restricted to self-gratification and playtime with
children[7]. Due to the fact that the education sector is one of the pillars of the national strategy in the
government's program, increasing competitiveness in the field of education, particularly early
childhood education, can be carried out and developed in a stimulative and integrated manner with the
transfer of digital literacy knowledge[8].

Students' inability to follow changes in information and communication technology may be
hampered by their lack of awareness of digital literacy, which may also contribute to a reduction in
students' skill levels. Students who are not only able to use technological platforms but also have
abilities in communication and socialization are said to have a digital literacy. Digital literacy is both
an ability and a talent. In order for it to be possible for it to be realized at the school level so that it
may adapt ICT learning according to the curriculum in 2013 in an effort to develop students' grasp of
basic technology platforms in order to increase students' knowledge and abilities. The application of
information and communications technology has a beneficial effect on enhancing students' levels of
comprehension and can inspire students to continue their education.

This study aims to analyze the adaption of ICT learning in the 2013 curriculum, taking into
account the positive and negative effects of technology on learning as well as the school's resources
for implementing ICT learning. In the proposed paradigm for the integration of ICT into the education
system and schools[9], there are four stages: emergence, application, infusion, and transformation. So
that it can serve as a model for implementing ICT in training students and adding insight, conveying
more information about the integration of ICT in education, and increasing student competence in
using information technology devices, because students require comprehension and digital literacy
skills in order to acquire better competencies. According to the 2013 curriculum, it is anticipated that
student competencies, particularly those linked to digital literacy competencies, will enhance as a
result of this research.

2. METHOD
2.1 Education in the Digital Age
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In this age of digital technology, the changes that occur can have a significant effect on many
facets of human existence, including the field of education. Because of the COVID-19 pandemic,
schools are forced to participate in learning activities that are centered on digital platforms. This can
become a new habit in learning activities and indirectly stimulate higher quality learning through the
implementation of new learning patterns, namely activities based on digital learning [10]. In a similar
vein, the progression of information technology has an impact on the field of education. Literacy is
essential in today's world, particularly in light of the Fourth Industrial Revolution, which necessitates
proficiency in three primary areas: data literacy, social literacy, and technical literacy. Learning
activities can be carried out by employing hybrid or blended learning as well as case-based learning
[11]. This is possible if one follows the trend of the current era. The fourth industrial revolution has
brought about significant shifts in many aspects of the educational landscape. Because of its emphasis
on development and educational skills, future learning activities will be more individualized as a
result. Therefore, in order to produce high-quality students, professional instructors also need to be
adequately prepared [12] [13].

2.2 Digital Literacy

The ability to use a device from technology, information, and communication is only one
component of digital literacy; it also involves the ability to learn to socialize, as well as the ability to
think critically, creatively, and inspiringly in the context of digital competition[14],. Digital literacy is
an ability (life skills) that involves all of these components. Students are going to need to have skills
in digital in order to be successful in the 21st century[15].

2.3 Information and Communication Technology (ICT)

ICT comprises two concepts: information technology and communication technology.
Information technology is a technology used to process data, including processing, obtaining,
compiling, storing, and manipulating data in a variety of ways to produce quality information, namely
information that is relevant, accurate, and timely, used for personal, business, and governance
purposes, and is strategic information for decision making[16]. The ICT integration model in the
education system and schools divides the application of ICT in education into four stages. These four
stages, which UNESCO labels Emerging, Applying, Infusing, and Transforming, are continuum
stages[17][18].

Yer 1o hegin

Figure 1. Stages of ICT Implementation in Education [19]

Figure 1 can be explained as follows: technology refers to all scopes of ICT, and pedagogy is
the art and science of teaching; there are several stages: 1) at the emerging stage, they have just
realized the importance of information technology for learning but have not yet attempted to apply it
[19]; 2) at the applying stage, information technology has been used as an object to be studied
(subject); and 3) at the infusion stage, information technology has been infused into the curriculum
2013. In Indonesia, the integration of information technology is still in its infancy. This is shown by
the need that teachers use technology in the classroom. In addition to addressing the technical
challenges of learning as a learning medium, the use of information technology also addresses the
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substantive problems of learning as a teaching resource. The acceleration of digital literacy in
Indonesian society is another effect

3. RESULTS AND DISCUSSION
3.1 The role of teachers and students in adapting ICT learning

The judicious application of emerging technologies in education should result in beneficial
outcomes. The lack of awareness and competence on the part of teachers to make good use of ICT in
the classroom is the primary obstacle facing the implementation of ICT in education. The type of
learner, the subject they are studying, and the learning goals they have set will determine which forms
of information and communication technology are utilized. ICTs offer a rapidly expanding and
engaging learning environment, blurring the lines between formal and informal education and
engaging teachers to develop new ways of teaching and enabling students to learn[20]. They also blur
the lines between what is considered to be "education" and what is considered to be "information." As
a result, the roles that both students and teachers play in the classroom have evolved in response to
adjustments made to the curriculum and the integration of ICT[9] [19][21].

The Teacher's role in ICT learning

a. In the teaching and learning process in the classroom, the teacher functions as a knowledge-
transferring agent and a key source of information. In the 2013 curriculum, the role of the
teacher has shifted to that of a learning facilitator, collaborator, trainer, knowledge navigator,
and student partner.

b. All parts of learning are managed and guided by the teacher, who also gives pupils more
freedom and accountability for self-directed learning.

The Student's role in ICT learning

a. Information consumers shift from observers to participants in the educational process (student
center learning)

b. subjects in recognizing the knowledge gained via education as their own activities in creating
this knowledge with other students.

3.2 ICT Learning Difficulties and Advantages

The application of information and communications technology in educational settings presents
a plethora of possibilities and advantages. The ability of information and communications technology
to reach students wherever they are and at any time ushers in a fundamental shift in the conventional

educational paradigm by disproving the assumption that study time is equivalent to classroom time[9]
[19][21].

Table 1. The Possibilities and Gains That Can Be Obtained From Utilizing ICT in Education [19]
Benefit Opportunity

Access to high quality learning materials
from remote locations

Learning materials are developed anywhere
and can be accessed by students anywhere
Opening connectivity between students Free
flow of information within and between
groups of students

Interactive learning goes beyond the
limitations of simple access to information
ICT networks enable interaction between
students, with teachers, and the development

Access to high quality learning materials
from remote locations

Learning materials are developed anywhere
and can be accessed by students anywhere
Opening connectivity between students Free
flow of information within and between
groups of students

Interactive learning goes beyond the
limitations of simple access to information
ICT networks enable interaction between
students, with teachers, and the development
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of learning programs

Flexible learning activities that are
comfortable for students Eliminate time
constraints on learning allow different levels
of progress

Removing spatial constraints in the learning
environment Reducing physical constraints
on access to learning, minimizing travel and
living costs, and distance are no longer
determinants of marginalization
Development of intermediary services to
support learning Use of a network of teachers
and advisors to structure processes and
distribute ideas and materials to a wider
audience

Learning management can display a wealth
of data on data about student learning
progress and performance Interactive
systems can generate formative data on
learning progress and link to adaptive
learning according to student needs
Assessment and certification can be
administered using ICT Assessment and
certification can be carried out online with
the possibility to reduce costs, increase
security and standardize assessment tasks
Education service providers can use ICTs to
improve efficiency, service delivery, and
reduce costs Financial, administrative and
resource management systems can use ICT-
generated data at various levels of analysis to
improve services
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Table 1 shows that adapting to ICT in learning has both good and bad effects. This is expected
to lead to a knowledge-based society where growth, development, and innovation are driven by the
best use of information technology. Another common benefit is that educating people about values
builds virtue, character, and a sense of purpose in life. At school, our kids learn about their own
values and the values of other people. So, based on the positive effects of ICT learning, it can be said
that the expected benefits include not only making it easier for students to understand and use digital
literacy, but also giving them a better idea of how to act in the digital age[22].

3.3 ICT adaptation stages

At this point, it can be shown how well the research fits with the stages of putting ICT to use in
education shown in Figure 1. So that the results and discussion can be broken up into different parts,
such as:
1. Emerging Stage

At this stage, this is accomplished by transferring knowledge to students about the significance
of digital literacy, particularly in the implementation of ICT in the learning process, as well as
knowledge about applications that can support the student's process of learning basic computers, such
as Microsoft Word and others, so that students can maximize the capabilities of laptop devices in

.z_,.-.—_J urnal Scientia is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-
NC 4.0)

215



S

|
http://infor.seaninstitute.org/index.php

JURNAL SCIENTIA, Volume 11 No 2, 2022 ISSN 2302-0059

implementing computer skills. ICT-driven. At this first stage the school prepares ICT infrastructure,
both in the form of hardware and software.

2. Applying Stage

At this point, there have been contributions made and efforts made to implement ICT in the
framework of educational administration and instruction. ICT has been utilized by educators and
educators for completing work connected to the management of schools as well as tasks based on the
curriculum. The presentation of the material has been modified so that it better aligns with the
learning materials required by the curriculum for 2013. Additionally, schools have made efforts to
modify their curricula in order to increase their use of information and communication technology
(ICT) in a variety of topics by utilizing specific software. It is still challenging for teachers to fulfill
their responsibilities by making use of information and communication technology (ICT) due to a
combination of reasons, including a lack of understanding and age-related barriers that prevent
teachers from learning.

3. Infusing Stage

It is envisaged that students will be able to complete the school curriculum with the use of ICT,
particularly in ICT learning, which comprises objectives and content, learning activities, exercises,
assessments, and learning outcomes. Therefore, it can serve as a catalyst for technology-based
learning techniques used in schools, such as e-teacher, e-test, e-library, e-assignment, e-education, and
e-learning. Even rural places may use communication tools like WhatsApp to impart education. The
use of ICT for education can also benefit from autonomous learning materials like interactive CDs,
interactive multimedia[23], and learning materials with animation. in order for them to interact with
or use the learning media packages as teaching tools. Information technology can be applied to
learning resources based on linked information technology as learning resources (learning resources)
from the internet with all of its components. One such example is the use of computer software for
learning. The efficacy and flexibility of learning can both be increased, which are two of the many
benefits that can be attained through the use of e-learning. Learning can be done anytime, anyplace,
and without regard to place or time, thanks to e-learning. The use of e-learning in schools can offer a
wide range of learning opportunities, boost interest in learning and the development of ICT skills[20],
and prepare future teachers to be adept at utilizing technology in learning that will be helpful when
they are teachers in the future. Sometimes, having strong cognitive abilities is not enough to become a
professional teacher; you also need to have particular skills, like those in ICT. Online journals,
libraries, and courses are just a few examples of the various sources of information that are accessible
online and can be used effectively[24].

4. Transforming Stage

At the stage of transformation, it is envisaged that the utilization of ICT would hasten and make
it easier for the learning process to take place in the classroom, both on the part of the instructor and
of the students. Massive technological advancements do not necessarily place limitations on students'
use of technology; however, with direction that is adapted to the requirements of applications used in
learning, the incorporation of ICT in educational settings can become a model for enhancing students'
understanding of how to make effective use of technology and deepening their comprehension of
digital literacy. At this point, the institution is making an attempt to organize and restructure its
operations in a way that is more imaginative. At my school, using computers and other forms of
digital technology has become into a routine aspect of both my personal and professional life. The use
of information and communications technology (ICT) as a tool that is consistently utilized to support
learning in such a way that it is fully integrated in all learning that takes place in the classroom The
student is put at the center of the curriculum, and connections are made between the many topics and
the outside world.
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4. CONCLUSION

Information and communication technology (ICT) has been included into the process of
producing communicable and high-quality information; in education, ICT has been applied to the
learning process. What must be emphasized is that the adaptation of ICT in the 2013 curriculum is
extremely important because all ICT-based learning, the challenges of ICT adaptation in remote areas
with limited infrastructure, and technologically literate resources require special attention from each
and every educator. The role of the teacher in the implementation of ICT learning in the 2013
curriculum has shifted from that of a source of knowledge transfer to that of a learning facilitator,
collaborator, trainer, knowledge navigator, and student partner in the improvement of ICT skills in
everyday life in order to improve digital literacy.

Reference

[1]  R. R. Tjandrawinata, “Industri 4.0: Revolusi industri abad ini dan pengaruhnya pada bidang
kesehatan dan bioteknologi,” J. Med., vol. 29, no. 1, pp. 31-39, 2016.

[2] S. Supriyanto, “Strategi Guru dalam Pengelolaan Pembelajaran untuk Meningkatkan Prestasi
Belajar Siswa”.

[3] R. 1. Permendikbud, “Peraturan Menteri Pendidikan dan Kebudayaan Republik Indonesia
nomor 58 tahun 2014 tentang Kurikulum 2013,” Salinan lampiran Peratur. Menteri Pendidik.
dan Kebud. Republik Indones. Nomor 58 Tahun 2014, 2014.

[4]  N. Kastawi, S. Widodo, and E. Mulyaningrum, “Kendala dalam implementasi kurikulum 2013
di Jawa Tengah dan strategi penanganannya,” Indones. J. Curric. Educ. Technol. Stud., vol. 5,
no. 2, pp. 66-76, 2017.

[5] H. HAIRUNISA, “ANALISIS PROBLEMATIKA GURU MELAKSAKAN
PEMBELAJARAN BERBASIS TIK DALAM KURIKULUM 2013 DI SDN 77 NI’U KOTA
BIMA.” Universitas Mataram, 2021.

[6] R. Sutrisno, W. Widyaningsih, N. Asih, and I. Istyarini, “Kendala Pelaksanaan Layanan
Teknologi Informasi & Komunikasi dalam Kurikulum 2013,” Indones. J. Curric. Educ.
Technol. Stud., vol. 5, no. 1, pp. 22-32, 2017.

[7] I. Fadlurrohim, A. Husein, L. Yulia, H. Wibowo, and S. T. Raharjo, “Memahami
Perkembangan Anak Generasi Alfa Di Era Industri 4.0,” Focus J. Pekerj. Sos., vol. 2, no. 2,
pp. 178-186, 2019.

[8]  H. Suharyati and Y. E. Patras, “PENINGKATAN KEMAMPUAN PEDAGOGIK TENAGA
PENGAJAR PAUD DALAM UPAYA PEMBERDAYAAN MELALUI KETERAMPILAN
LITERASI DIGITAL DI WILAYAH KOTA BOGOR,” J. Difusi, vol. 2, no. 2, pp. 11-17,
2019.

[9] I. I. Supianti, “Pemanfataan teknologi informasi dan komunikasi (TIK) dalam pembelajaran
matematika,” MENDIDIK J. Kaji. Pendidik. dan Pengajaran, vol. 4, no. 1, pp. 63-70, 2018.

[10] S. S. Septina Alrianingrum, M. Artono, R. N. B. Aji, S. Hum, and E. S. Hermawan,
“EFEKTIVITAS PEMBELAJARAN DARING UNTUK MENUMBUHKAN LITERASI
DIGITAL MASA DARURAT COVID-19”.

[11] D. Lase, “Pendidikan di era revolusi industri 4.0,” SUNDERMANN J. Ilm. Teol. Pendidikan,
Sains, Hum. dan Kebud., vol. 12, no. 2, pp. 28-43, 2019.

[12] Y. M. Cholily, W. T. Putri, and P. A. Kusgiarohmah, “Pembelajaran di era revolusi industri
4.0, 2019.

[13] A. A. Shahroom and N. Hussin, “Industrial revolution 4.0 and education,” Int. J. Acad. Res.
Bus. Soc. Sci., vol. 8, no. 9, pp. 314-319, 2018.

[14] R. Mardina, “Literasi digital bagi generasi digital natives,” 2017.

[15] E. Eryansyah, E. Erlina, F. Fiftinova, and A. R. I. NURWENI, “EFL Students’ Needs of
Digital Literacy to Meet the Demands of 21stCentury Skills,” Indones. Res. J. Educ. IRJE|, pp.
442460, 2019.

.z_,.-.—_.] urnal Scientia is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-
NC 4.0)

217



S

http://infor.seaninstitute.org/index.php

JURNAL SCIENTIA, Volume 11 No 2, 2022 ISSN 2302-0059

[16]

[17]
[18]

[19]

(20]

(21]

(22]

(23]

(24]

I Gede Iwan Sudipa, “Decision Support System Dengan Metode AHP, SAW dan ROC Untuk
Penentuan Pemberian Beasiswa (Studi Kasus STMIK STIKOM INDONESIA),” J. Teknol.
Inf. dan Komput., vol. 4, no. 1, pp. 18-30, 2018.

S. Majumdar, “Modelling ICT development in Education.” International Centre, Bonn,
Germany: UNESCO-UNEVOC. Retrieved from http ..., 2009.

A. Asmawi, S. Syafei, and M. Yamin, “Pendidikan Berbasis Teknologi Informasi dan
Komunikasi,” 2019.

H. Fitriyadi, “Integrasi teknologi informasi komunikasi dalam pendidikan: potensi manfaat,
masyarakat berbasis pengetahuan, pendidikan nilai, strategi implementasi dan pengembangan
profesional,” J. Pendidik. Teknol. dan Kejuru., vol. 21, no. 3, 2013.

S. Sudarmo, R. Rasmita, and E. Satria, “Investigation of best digital technological practices in
millennial classroom innovation: critical review study,” Int. J. Soc. Sci., vol. 4, no. 1 SE-, pp.
98-105, Apr. 2021, doi: 10.31295/ijss.v4n1.1371.

A. Subekti, S. Yudha, and H. Lugman, “Pemahaman dan Peran Guru TIK dalam Implementasi
Kurikulum 2013 di Sekolah Menengah Atas,” Indones. J. Curric. Educ. Technol. Stud., vol. 4,
no. 1, pp. 25-31, 2016.

A. Rahmat, A. W. Syakhrani, and E. Satria, “Promising online learning and teaching in digital
age: systematic review analysis,” Int. Res. J. Eng. IT &amp; Sci. Res., vol. 7, no. 4 SE-, pp.
126-135, Apr. 2021, doi: 10.21744/irjeis.v7n4.1578.

I. K. Sudarsana et al., “Integrating Technology And Media In Learning Process,” J. Phys.
Conlf. Ser., vol. 1363, no. 1, p. 12060, 2019, doi: 10.1088/1742-6596/1363/1/012060.

I. K. Sudarsana et al., “The Implementation of The E-Learning Concept In Education,” J.
Phys. Conf. Ser., vol. 1363, no. 1, p. 12063, 2019, doi: 10.1088/1742-6596/1363/1/012063.

&S ‘rrmmrmm Jurnal Scientia is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-

NC 4.0)
218



