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Abstract

The application of information technology in education is an effort to integrate
technological devices to improve the quality of learning and the efficiency of
education management. Information technology, through hardware, software,
internet networks, and digital applications, provides a great opportunity to create
education that is more effective, inclusive, and relevant to the needs of the digital
era. This article discusses the meaning of information technology
implementation, its benefits in improving the quality of learning in schools and
the factors that influence the success or failure of its implementation. The main
benefits of technology in education include increased accessibility of learning
resources, efficiency of educational data management, personalization of
learning, development of critical thinking skills, and flexibility in distance
learning. However, the successful implementation of technology is influenced by
factors such as infrastructure, teacher competence, school policy support, student
readiness, parent participation, cost, learning content, school culture and
maintenance of technology devices. The results of the discussion emphasize that
the implementation of information technology requires collaboration from
various parties, ranging from the government, schools, to the community, to
ensure its sustainability and success. Thus, the optimal use of technology can
support a more effective and competitive transformation of education in the
future.
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INTRODUCTION

The development of information and communication technology (ICT) brings major changes in
various aspects of human life, including the field of education. In the era of industrial revolution
4.0, education is no longer limited to face-to-face interaction in the classroom, but extends to
digital space through the utilization of information technology. This opens up great opportunities
to create a learning process that is more flexible, affordable and adaptive to the needs of diverse
learners. Information technology in education, such as e-learning, Learning Management System
(LMS), interactive learning applications, and Artificial Intelligence (Al), has helped transform
traditional learning methods into more modern and dynamic ones (Sugiyono, 2020).



EL-NIZAMI: A JOURNAL OF EDUCATION MANAGEMENT
ISSN: 3064-1403
Armaidi et al.

In the book Contemporary Educational Technology Sugiyono explains, the application of
information technology allows the learning process to not only take place effectively, but also
fun. Technology provides opportunities for students to learn independently, accelerate mastery
of material, and increase learning motivation. Teachers benefit from the ease of accessing
teaching materials, designing creative learning strategies, and evaluating learning outcomes more
objectively and systematically.

Despite its various advantages, the application of information technology in education is not free
from challenges. One of the main challenges is the digital divide that still occurs in developing
countries, including Indonesia. According to data submitted by the Ministry of Education and
Culture, access to information technology in remote areas is still very limited due to lack of
infrastructure and competent human resources (Kemdikbud, 2023). In addition, low digital
literacy among educators is also one of the significant obstacles. A teacher who is not skilled in
using technology can hinder the optimization of technology-based learning.

Furthermore, the integration of information technology in education should be based on a mature
and needs-based approach. The utilization of technology is not only a matter of using certain
devices or applications, but also involves the design of relevant pedagogy. This condition is as
expressed by Anderson in, E-Learning in the 21st Century. This book argues that technology can
be a wonderful tool to support learning, but only if it is applied by considering students' needs,
educational context, and overall learning objectives (Anderson, 2019).

Starting from this premise, research on the application of information technology in education is
important to understand how technology can be optimized in supporting learning. The purpose
of the study is to explore various related aspects, including the benefits, challenges and
implementation strategies of information technology in education. With this study, it is expected
to contribute to improving the quality of education in an increasingly complex digital era.

LIBRARY REVIEW

The development of information technology today has had a significant impact on the
world of education. These changes not only touch the technical aspects of using digital
devices in learning, but have also shifted the educational paradigm from a teacher-
centered learning model to a learning model that emphasizes independence,
collaboration, and student-centered learning experience. Thus, a literature review on the
application of information technology in education is important to understand how
theories and previous research contribute to the development of education science and
learning practices.

Conceptually, information technology in education is understood as the utilization of hardware,
software, networks, and digital content in order to improve the effectiveness of the teaching-
learning process (UNESCO, 2002). The theoretical foundation that is often used to examine the
application of technology in learning includes the theory of constructivism which emphasizes the
importance of active involvement of learners in the learning process. Within a constructivist
framework, technology can provide interactive, collaborative and contextual tools that enrich the
learning experience. In addition, the TPACK (Technological Pedagogical Content Knowledge)
model explains that the successful application of technology in education is largely determined
by the ability of educators to integrate technological knowledge, pedagogy and teaching materials
in a balanced manner. Meanwhile, the diffusion of innovation theory proposed by Rogers (2003)
highlights how educational technology is adopted and disseminated in the learning environment,
from the introduction stage to acceptance by the educational community.

Previous studies have shown that information technology provides many benefits to education.
One of the areas that has received the most attention is e-learning. Moore, Dickson-Deane and
Galyen (2011) state that online learning has advantages in time and space flexibility, thus
increasing the accessibility of education. However, they also emphasize the challenges related to
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learners' motivation to learn and the limitations of reduced social interaction compared to face-
to-face learning. In Indonesia, a study by Handarini and Wulandari (2020) showed that online
learning during the COVID-19 pandemic was effective in maintaining the continuity of
education, despite facing various obstacles such as limited infrastructure, educators' readiness,
and students' adaptability.

Besides e-learning, other studies emphasize the importance of using Learning Management
System (LMS) in managing the learning process. Cavus and Zabadi (2014) proved that LMS can
increase student engagement through discussion forums, online assessment, and the provision of
more structured learning materials. Experience in Indonesia also shows that the use of Moodle
and Google Classroom makes it easier for teachers to manage learning administration. However,
the success of LMS implementation is still highly dependent on the digital literacy of teachers
and students, which in reality is uneven.

Furthermore, the utilization of technology-based learning media, including interactive
applications, also shows positive results. Mayer (2009) in his theory of multimedia learning
asserts that learning that combines text, images and sound is more effective than the use of a
single medium. This is in line with research in Indonesia by Susanto (2021) who found that
Android-based applications can increase elementary school students' motivation and interest in
learning, especially when presented in the form of educational games.

However, various studies have also highlighted challenges that hinder the application of
information technology in education. These include unequal access to the internet and digital
devices, low digital literacy skills among teachers and students, and cultural resistance that still
tends to maintain conventional learning methods. In addition, the issue of ethics and data security
in education is a new problem that needs attention, especially in the context of learner privacy.

From these studies, it can be observed that there are relevance and research gaps that are still
open to be developed. For example, further studies are needed on the development of a
sustainable hybrid learning model post-pandemic. In addition, the integration of information
technology with local wisdom-based approaches is also important so that the application of
technology does not eliminate cultural identity and regional-specific educational values. Long-
term research on the impact of technology use on the quality of literacy, character and socio-
emotional development of students is also an agenda that needs attention.

Thus, based on the literature review on the application of information technology in education,
there are differences in studies that have been conducted previously. The research being
conducted will focus more on the application of information technology in education, revealing
where technology has great potential in improving the quality of learning, both from the aspects
of accessibility, interactivity, and the effectiveness of teaching methods, although there are still
minor obstacles in the aspects of infrastructure, digital literacy and educational policy support.
Thus, further research needs to be directed at the implementation strategy of educational
technology that is contextual, adaptive and sustainable, so that the improvement of the quality of
education will occur as expected.

RESEARCH METHOD

The approach used in this research is qualitative, with document studies. This research is referred
to as literature study research, by examining journals, books, research reports, magazines and
other literature relevant to the subject matter of the research. Research data analysis, researchers
use qualitative methods and collect from various sources and then develop based on their type,
both primary data and secondary data. In addition, researchers use an interactive approach to
describe primary and secondary data sources to assist researchers in understanding the contents
of various existing sources. First, through a literature review that is in accordance with the
material under study. Second, after the data is obtained, the author analyzes the data in accordance
with the author's understanding in conducting this study.
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RESULTS AND DISCUSSION
A. Understanding the Application of Information Technology in Education

The application of information technology in education is an effort to integrate technological
devices into various aspects of learning in order to improve the quality of education. Information
technology involves the utilization of hardware, software, internet networks, and digital
applications to support the teaching and learning process, management of educational data,
communication between related parties, and evaluation of learning outcomes. With proper
implementation, information technology enables educational activities to be more effective,
efficient and inclusive.

According to Miarso, information technology is a tool and media designed to assist humans in
processing information to support the educational process, both formal and non-formal (Miyarso,
2004). In the context of education, the application of information technology is not only limited
to the use of technological devices in the classroom, but also involves the management of the
education system as a whole. This technology allows schools to manage data on students,
teachers, curriculum, and learning evaluation in a more systematic and integrated manner.

Turban defines information technology as the technology used to collect, process, store, and
distribute information that supports various processes, including decision making, analysis, and
coordination in educational institutions, (Yuban, 2006). Haag and Keen also emphasize that
information technology is designed to help individuals or groups solve problems, increase
productivity, and support learning, (Haag, 1996).

In addition, according to Burch and Grudnitski, information technology is a combination of
computer and communication technology designed to store, process, and disseminate information
in a faster and more efficient way. Haag, Keen, and Turban agree that the integration of
technology in education can increase flexibility in the teaching-learning process, expand access
to learning resources, and enable more objective evaluation.

Anderson added that information technology in education not only creates a dynamic learning
environment but also provides opportunities for personalization of learning according to the
individual needs of students. Laudon and Laudon explain that information technology-based data
management in educational institutions supports the effectiveness of educational management
systems, such as recording student grades, attendance, and digital performance reporting.

Bates in his book states that information technology enables interactive distance learning. This is
important in the era of globalization, where learning is no longer limited by time and place.
According to Ertmer and Newby, technology also serves as a tool to support the development of
critical thinking and problem-solving skills through simulations and project-based applications,
(Ertmer, 2008).

From the above explanation, the application of information technology is an important part of the
development of education. With the wise use of technology, education will continue to grow and
provide great benefits for students, teachers, and the entire education system. For this reason, it
is important for all parties to continue to learn and adapt to technology so that they can use it
optimally for the advancement of education.

B. Application of Information Technology in Education to Improve the Quality of
Learning in Schools
Information technology has a very important role in improving the quality of learning in
schools. Along with the times, the application of technology in education is not only an option,
but has become a necessity to answer increasingly complex learning challenges. Information
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technology enables the integration of hardware, software, internet networks and digital
applications into various aspects of education, from school administration management to
direct interaction in the learning process. With proper utilization, this technology can create
learning that is more effective, efficient and relevant to the needs of the digital era.

1.

Increasing Accessibility of Learning Resources

Information technology opens wider access to various learning resources, both for
teachers and students. The internet provides various teaching materials in the form of e-
books, scientific journals, learning videos and interactive applications that can be
accessed anytime and anywhere. According to Anderson, this accessibility allows
students from various backgrounds, including those in remote areas, to obtain the same
learning materials as students in urban areas. For example, platforms such as YouTube
Edu, Coursera, or Khan Academy provide free learning materials that can be accessed
by all students in the world.

In addition, e-learning allows students who have geographical, physical or time
constraints to still participate in the teaching and learning process. LMS (Learning
Management System) such as Google Classroom, Edmodo, or Moodle provide flexibility
for students to study independently outside of school hours. In this way, students can
utilize their time more optimally to understand the material they have not mastered in
class.

Efficiency of Education Data Management

Data management is one of the major challenges in education. With information
technology, education data management becomes more efficient, accurate and
integrated. The School Management Information System (SIMS) allows the recording of
student data, grades, attendance, lesson schedules, and teacher performance reports to be
done automatically. Laudon and Laudon explain that this technology-based system not
only reduces the risk of human error, but also facilitates access to information by
interested parties, such as principals, teachers, parents and students.

For example, modern schools now utilize education data management applications such
as Microsoft Teams or SIMDA (Academic Data Management Information System),
which allows real-time data communication. With this technology , parents can easily
monitor their child's academic progress through an online portal, while teachers can
provide learning outcome reports quickly and accurately.

Improving Student Interaction and Engagement

Information technology helps create a more interactive and engaging learning
experience. With the use of interactive learning apps such as Kahoot, Quizizz or
Socrative, students can take part in quizzes and educational games that are not only fun
but also support understanding of the material. Haag and Keen note that learning that
involves interactive elements tends to increase student motivation, as they feel more
involved in the learning process.

In addition, technology also supports collaborative learning. Through platforms like
Google Docs or Microsoft Teams, students can work in groups online, share ideas and
complete projects together, even if they are not in the same place. Not only does this
collaboration increase student engagement, but it also trains important social and
teamwork skills for their future.

Personalize Learning
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Every student has different learning needs, both in terms of speed of understanding the
material and learning style. Information technology allows teachers to provide
personalized learning experiences according to students' needs. According to Anderson,
personalized learning helps students learn according to their abilities, making the
learning process more effective.

For example, apps like ALEKS or Khan Academy provide adaptively designed practice
questions and additional materials. These apps analyze students' abilities based on their
practice results, then provide appropriate challenges to improve their understanding. This
way, students who take longer to understand the material can still learn without pressure,
while students who grasp the material faster can move on to more complex topics.

5. Developing Critical Thinking and Problem Solving Skills

Information technology also plays an important role in developing students' critical
thinking and problem-solving skills. By using computer simulations, virtual experiments,
and project-based applications, students can practice the theories they learn in class.
According to Ertmer and Newby, technologies such as laboratory simulations allow
students to test scientific concepts without having to use physical laboratories, which are
often costly. For example, applications such as PhET Interactive Simulations allow
students to virtually conduct chemistry, physics and biology experiments. These
simulations not only help students understand concepts better, but also encourage them
to think critically and find solutions to the problems they face.

6. Efficiency in Learning Evaluation

Learning evaluation is one of the important aspects of education. Information technology
allows teachers to conduct evaluations more quickly, objectively and transparently.
Applications such as Google Forms or Exam.net allow teachers to create and check
exams automatically, saving time and effort. In addition, technology-based evaluation
also provides more in-depth feedback to students. With exam results integrated in the
digital system, students can know their specific strengths and weaknesses. This helps
students to correct their mistakes and improve future learning outcomes.

7. Supporting Distance Learning and Inclusivity

Information technology has opened up huge opportunities for distance learning, which
has become especially relevant during the COVID-19 pandemic. Platforms such as
Zoom, Google Meet, and Microsoft Teams allow students and teachers to stay connected
despite being in different locations. Bates notes that online learning supports not only
flexibility, but also inclusivity in education, so students with special needs or
geographical limitations can still learn effectively.

From that, the application of information technology in education brings significant
positive impacts, such as increasing access to learning resources, data management
efficiency, interactive learning, and personalization according to student needs.
Technology also encourages the development of critical thinking skills, facilitates
learning evaluation, and supports inclusivity through distance learning. With proper
utilization, information technology not only improves the quality of learning, but also
makes education more relevant, efficient, and inclusive according to the needs of the
times.

C. Factors Affecting the Success or Failure of Technology Implementation in
Educational Environments
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The implementation of technology in the educational environment requires various
preparations and support in order to run effectively. Various factors can influence the success
or failure of this technology implementation. Here are some important factors that affect the
success or failure of technology implementation in the educational environment:

1. Technology Infrastructure

The success of technology implementation is highly dependent on the availability of
technology infrastructure, such as hardware (computers, tablets, projectors), software
(learning software) and adequate internet connectivity. According to Miarso, the lack of
adequate infrastructure can be a major obstacle in the implementation of technology in
schools.

In many areas, especially remote areas, issues such as the absence of electricity or internet
networks are major obstacles. In contrast, schools with adequate infrastructure tend to be
more successful in integrating technology in learning.

2. Teacher Competence

Teacher competence in using technology is one of the key factors. Teachers must have the
skills to operate technological devices and integrate them into the learning process.
Sutrisno stated that continuous teacher training is essential to ensure that teachers are not
only familiar with technology, but also able to use it effectivelyIf teachers are not skilled
in using technology, the implementation of technology is likely to be less successful, and
may even cause confusion for students.
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. School Policy and Management Support

The success of technology implementation is also influenced by policies and support from
school management. According to Suparno, schools should have a clear vision and plan
on how technology will be used in learning-For example, policies that support teacher
training, budget allocation for purchasing devices, as well as periodic evaluation of
technology use can encourage successful implementation. Without strong policy support,
technology tends to be an additional tool that is less integrated into the educational process.

. Parent Participation

Parents have an important role in supporting the implementation of technology in schools,
especially in terms of procuring devices for student learning. According to Sukamto,
parental support in the form of purchasing devices such as laptops or smartphones for their
children, as well as supervision in their use, greatly affects the effectiveness of technology
implementation‘However, if parents do not understand the benefits of technology or are
unable to provide the necessary devices, this may hinder students from fully participating
in technology-based learning.

. Student Readiness

The success of technology implementation also depends on students' readiness to use
technology for learning. Technology requires students who have basic skills in operating
devices, such as computers or learning applications. Sukardi mentioned that students who
are familiar with technology tend to adapt more easily to technology-based learning than
students who are not. who  not who do not have access to ‘Obstacles
will arise if students do not have access to or experience using technological devices at
home.

Learning Content and Materials

Content that is in line with the curriculum and students' needs is an important factor in the
implementation of technology. According to Miarso, digital learning materials should be
well designed to be relevant, engaging and supportive of student learning:If the learning
content is not engaging or appropriate to student needs, technology will only be an
additional tool without having a significant impact on learning.

. Cost and Budget

Technology implementation requires a large investment, from purchasing devices,
developing digital content, to training teachers. Insufficient budget is one of the causes of
technology implementation failure. According to Sutrisno, schools should allocate enough
budget to ensure all aspects of technology implementation can run smoothly.

smoothly. In addition, funding sources can also come from the government or private
sponsors who support technology development programs in schools.

. School Culture and Attitude towards Technology

A school culture that supports technological innovation can promote successful technology
implementation. Conversely, if teachers, students or management have a resistance attitude
towards technology, implementation will be difficult. According to Suparman, changing
culture and mindset is one of the main challenges in integrating technology in schools.
Schools need to educate all relevant parties about the benefits of technology so that they
can accept the changes well.
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9. Technology Maintenance and Support

Device maintenance and technical support also play an important role. Technology devices
require regular maintenance to ensure their optimal functioning. In the absence of
competent technicians, device malfunctions can hamper learning activities. Sukardi
suggests that schools have a special team in charge of handling technical issues.

So we can conclude that the successful implementation of technology in education is
influenced by various factors, such as infrastructure availability, teacher competence,
school policy support, parent participation, student readiness, content relevance, budget
availability, school culture, and technology maintenance. To ensure effective
implementation, all parties must play an active role, from providing facilities to
strengthening competencies and changing mindsets towards technology.

CONCLUSION

Based on an in-depth review of literature studies on the application of information
technology in education, the application of information technology in education is an
important step to improve the quality of learning in the digital era. This technology allows
wide access to learning resources, efficient data management, interactive learning, and
personalization according to students' needs. It also helps develop critical thinking skills,
facilitates evaluation, and supports inclusive distance learning. However, successful
implementation of technology requires the support of various factors, such as adequate
infrastructure, teacher competence, school policy, parent participation, student readiness,
and relevance of learning content. Adequate budget, school culture that supports
innovation, and device maintenance are also important elements. With the synergy of all
parties, the application of technology can make education more effective, efficient and
relevant, so that it can answer the challenges of education in the future.

REFERENCES

Sugiyono, Contemporary Educational Technology, Bandung: Alfabeta, 2020, p. 34.

Ministry of Education and Culture, Indonesian Education Statistics 2023, Jakarta:
Ministry of Education and Culture, 2023

Anderson, Terry, E-Learning in the 21st Century: A Framework for Research and
Practice, New York: Routledge, 2019, p. 89.

Y. Miarso, Educational Technology (Jakarta: Prenada Media, 2004), pp. 42.

E. Turban, Information Technology for Management (New York: John Wiley & Sons,
2006), pp. 23.

S. Haag & P. Keen, Information Technology: Tomorrow's Advantage (New York:
McGraw-Hill, 1996), p. 15.

Page17of 9



