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Abstract 
This study aims to analyze the implementation of information and 
communication technology (ICT)-based learning at Muhammadiyah 
Karangbendo Elementary School. A descriptive qualitative approach was 
employed, involving second- and fifth-grade teachers as research subjects. 
Data were collected through interviews, observations, and documentation, and 
analyzed using the Miles and Huberman model, which includes data reduction, 
data display, and conclusion drawing. The findings indicate that ICT-based 
learning has been implemented through the use of digital learning media, 
supported by teachers’ adequate ICT competencies and relatively complete 
facilities and infrastructure. However, several obstacles remain, particularly in 
terms of limited optimization of ICT use and varying teacher readiness. 
Overall, ICT-based learning has a positive impact on supporting more 
engaging and relevant learning processes, indicating the need for a shift in 
teachers’ perceptions toward utilizing learning resources that align with 
students’ contemporary characteristics. 
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INTRODUCTION 

Education is the learning of knowledge, skills, and habits of a group that is passed on 
from one generation to another and implemented through teaching, training, and research in the 
form of mentoring others or self-study. A person's experiences shape their mindset, feelings, 
and actions, which is called life education. Education is an important aspect that plays a major 
role in advancing thinking and behavior, which is a positive impact of a well-organized 
education system (Izza, 2020). 

According to Pertiwi et al. (2022), current developments in education have led to a shift 
toward student-centered learning, which enables students to actively construct their own 
knowledge, whereas teacher-centered learning models tend to hinder students’ learning 
processes. 

The 21st century has seen rapid developments in digital information. In education, the 
curriculum must produce a generation that understands material quickly, not just memorizes it. 
Teachers and students need to utilize technology in learning, so the younger generation needs 
to be prepared to understand technology. Technology plays an important role in education, such 
as electronic media and Blended Learning (Samala, 2020). Information and Communication 
Technology (ICT) education in elementary schools includes the use of technology such as 
electronic media, computers, and telecommunications used to process information data in 
digital form. 

According to the ITTA (Information Technology Association of America), ICT is the 
design of studies and development supported by information system management. This is the 
basis of computers, namely hardware and software. The learning process continues to evolve, 
such as student-centered learning models, which are the ability to think critically using the 
Problem-Based Learning (PBL) model. Critical thinking can be defined as a form of organized 
learning that involves mental activities, such as problem solving, decision making, analyzing 
assumptions, and scientific inquiry (Krulik & Rudnik, 2019). 

Problem-Based Learning (PBL) is a problem-based learning model that helps students 
develop skills and solve problems with the aim of equipping them with the necessary 
knowledge and skills (Putri et al., 2020). Information and Communication Technology (ICT) is 
a subject related to the development of information and communication technology in everyday 
life, which plays an important role in helping to meet human needs through solutions to 
identifiable problems (Trianto, 2022). 

The learning model is a very important aspect that teachers must apply in the learning 
process to facilitate the achievement of learning objectives. The utility of the Problem-Based 
Learning (PBL) model is that it can strengthen student initiative through knowledge 
development and attitude development so that the learning process can be improved. 
Information and communication technology has a major impact, especially for humans who 
will experience the 4.0 industrial revolution because it is easily accessible and is developing 
rapidly in the field of education (Melenia & Wulandari, 2022). Learning from home during the 
prevention of the spread of coronavirus disease (Covid-19) has had a major impact on 
education. Therefore, the government has issued a policy of learning from home, especially at 
the elementary school level, and has implemented a distance learning policy (PJJ) (Tedja, 
2020). 

According to research (Miftah, 2023), the benefits of ICT have been widely used by the 
community for technological purposes in everyday life because telecommunications are easy to 
use and have a significant impact on education (Memah et al., 2020). Teachers have greatly 
benefited from ICT in delivering material and creating teaching materials because it makes it 
easier for them to deliver material more effectively. In addition, it can have an effective impact 
on teachers in face-to-face learning and distance learning (PJJ). 

The results of a KPAI survey on the use of distance learning systems in April 2020 found 
that 76.7% of participants experienced difficulties with distance learning, while 26.8% did not 
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experience difficulties, based on a survey of 246 KPAI complainants as the main respondents 
and comparison of 20 provinces and 54 districts/cities in Indonesia. A survey by KPAI in April 
2020 found that only 8% of teachers understood and used technology for online learning, while 
82.4% used technology for learning only to a limited extent because they only used WhatsApp, 
and 9.6% did not use technology at all (Damayanti et al., 2020). 

Another study (Wardiyan, 2020) states that information and communication technology 
(ICT)-based learning can vary student learning so that they do not feel bored or tired. Students 
can follow lessons in class well and will obtain more optimal learning outcomes. ICT-based 
education will change the behavior of teachers and students in conducting the teaching and 
learning process. Teachers and students must master the information technology tools used in 
learning so that the teaching and learning process can take place. 

The Regulation of the Minister of National Education Number 16 of 2007 concerning 
Academic Qualification and Competency Standards states: “Teachers must be able to utilize 
ICT for learning materials, communication, and self-development” (Molecules, 2020). ICT 
equipment is an important part of Science and Technology (S&T) because, in general, it is 
related to the presentation, storage, and distribution of all hardware. Software has influenced all 
fields of information technology, and there is nothing that does not use equipment that is the 
result of technology that does not utilize ICT (Molecules, 2020). In addition, another study 
mentions that teachers who are unable to develop ICT-based learning media in their teaching 
are very limited (Wardiyan, 2020). Students prefer concrete learning, such as science, to 
abstract learning. Therefore, appropriate learning media are needed to overcome this problem. 

Information and communication technology in learning is very​ ​ important for 
students to adjust their learning styles, and teachers are required to be innovative in adjusting 
learning media to make it interesting. Teachers must innovate to create learning media that is 
not boring, especially in the post-COVID-19 pandemic period. Learning based on information 
and communication technology attracts students' interest in following the learning process in 
the classroom well. Teachers are involved in this by innovating to create learning media that is 
not monotonous, meaning that it must be interesting because it can foster students' interest in 
learning (Muhammad et al., 2021). 

The integration of ICT in learning is a component of 21st-century learning. Science and 
technology are constantly evolving over time. This technology connects the world without 
boundaries, even when separated by vast geographical distances. Therefore, teachers must 
prepare their students for life in the digital age, one of which is by using their knowledge of 
subject matter, learning, and technology to facilitate advanced learning experiences, creativity, 
and innovation in both face-to-face and virtual situations. One innovation that teachers can 
implement to improve services in face-to-face and virtual (online) situations is through the 
Blended Learning Model, hereafter abbreviated as MBL (Notanubun, 2020). 

Therefore, educators must have the necessary competencies to carry out these 
professional functions, which can be explained in several parts, namely: 1) Pedagogical 
Competence, which is the ability that teachers must have in relation to the characteristics of 
students from various aspects, such as physical, moral, social, cultural, emotional, and 
intellectual; 2) Personality Competence, which is the ability related to the stability and integrity 
of a teacher's personality, whereby teachers as educators must be able to influence the process 
in accordance with the values that are considered good and applicable in society. Values, 
including norms, morals, aesthetics, and science, influence the ethical behavior of students as 
individuals and as members of society; 3) Social Competence, namely the ability of teachers to 
communicate and interact effectively with students, fellow educators, educational staff, 
parents/guardians of students, and the surrounding community; 4) Professional Competence, 
namely the abilities that teachers must have in planning and implementing the learning process. 
Teachers have the task of directing student learning activities to achieve learning objectives. 
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RESEARCH METHOD 
Research Design 

This study uses a qualitative approach with a descriptive qualitative research type. This 
approach was chosen to obtain an in-depth and comprehensive picture of the implementation of 
information and communication technology (ICT)-based learning in Mathematics and 
Indonesian Language subjects. The research was conducted at Muhammadiyah Karangbendo 
Elementary School with a focus on the learning context that took place naturally in the school 
environment. 

Research Target/Subject 

The research subjects consisted of the 5A and 2A class teachers, 23 students from the 5A 
class as representatives of the upper class, 24 students from the 2A class as representatives of 
the lower class, and the Principal of Muhammadiyah Karangbendo Elementary School. Grade 
5A implemented the Merdeka Curriculum in Phase C, while grade 2A implemented the 
Merdeka Curriculum in Phase A. The object of this study was the implementation of 
information and communication technology-based learning in mathematics and Indonesian 
language subjects. 

Research Procedure 

The research subjects consisted of the 5A and 2A class teachers, 23 students from the 5A 
class as representatives of the upper class, 24 students from the 2A class as representatives of 
the lower class, and the Principal of Muhammadiyah Karangbendo Elementary School. Grade 
5A implemented the Merdeka Curriculum in Phase C, while grade 2A implemented the 
Merdeka Curriculum in Phase A. The object of this study was the implementation of 
information and communication technology-based learning in mathematics and Indonesian 
language subjects. 

Instruments, and Data Collection Techniques 

The research instruments used included interview guidelines, observation sheets, and 
documentation sheets. Data collection techniques were carried out through interviews to 
explore information in depth, observations to directly observe the implementation of ICT-based 
learning, and documentation to reinforce the data from interviews and observations. 

Data Analysis Technique 

Data analysis in this study used the Miles and Huberman model, which consists of four 
stages: data collection, data reduction, data presentation, and conclusion drawing. Through 
these stages, the data was analyzed systematically to obtain valid findings that accurately 
describe the conditions of ICT-based learning at Muhammadiyah Karangbendo Elementary 
School. 

 

RESULTS AND DISCUSSION 
The Application of ICT by Teachers at Karangbendo Muhammadiyah Elementary School 

The findings indicate that ICT-based learning has been implemented at Muhammadiyah 
Karangbendo Elementary School through the use of handbooks and digital media aligned with 
competency standards and basic competencies. The learning process begins with structured 
preliminary activities, including greetings, attendance checking, motivation, aperception, and 
introduction of learning objectives. These activities function as initial learning activities aimed 
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at preparing students cognitively and affectively before entering the core learning stage. This 
practice is consistent with previous research emphasizing that effective ICT integration 
requires careful lesson preparation and structured learning stages. According to Hennessy, 
Ruthven, and Brindley (2005), the success of ICT-based learning is strongly influenced by 
teachers’ ability to integrate digital media into pedagogical routines, particularly during the 
introduction and explanation phases. Similarly, research by Tondeur et al. (2017) shows that 
ICT use becomes meaningful when it is embedded within clear instructional designs rather than 
used as an add-on. The statement from the homeroom teacher (Ri) highlights that preparation 
of computer laboratories and learning media is essential for ensuring effective ICT-based 
instruction. This aligns with findings by Law, Pelgrum, and Plomp (2008), who reported that 
adequate infrastructure and classroom management significantly affect the efficiency of 
ICT-supported learning. The observation that students show increased interest due to visual 
elements also supports Mayer’s (2009) multimedia learning theory, which posits that visual 
representations enhance students’ understanding and engagement. 

 
Teachers' Competencies in ICT-Based Learning at Muhammadiyah Karangbendo 
Elementary School 

Teachers at Muhammadiyah Karangbendo Elementary School demonstrate key 
pedagogical competencies, including explaining content, questioning techniques, classroom 
management, and reinforcement strategies, within ICT-based learning environments. These 
competencies are crucial, as ICT integration does not automatically improve learning outcomes 
without adequate teacher skills. This finding is supported by Mishra and Koehler’s (2006) 
Technological Pedagogical Content Knowledge (TPACK) framework, which emphasizes that 
effective ICT-based learning requires teachers to integrate technological knowledge with 
pedagogical and content knowledge. Research by Scherer, Tondeur, Siddiq, and Baran (2018) 
further confirms that teachers’ confidence and competence in using ICT significantly influence 
students’ engagement and learning effectiveness. The observed use of apperception activities, 
interactive questioning, and enthusiastic student responses indicates that ICT was used to 
support active learning. This is consistent with findings by Voogt et al. (2015), who found that 
ICT-enhanced lessons encourage student participation when teachers actively facilitate 
interaction rather than relying solely on technology. 
 
Completeness of School Facilities and Infrastructure to Support ICT-Based Learning at 
Muhammadiyah Karangbendo Elementary School 

The availability of ICT facilities at Muhammadiyah Karangbendo Elementary School, 
such as LCD projectors, speakers, whiteboards, and computer laboratories, provides strong 
support for ICT-based learning. Adequate infrastructure is widely recognized as a foundational 
requirement for successful ICT integration in schools (UNESCO, 2018). However, the absence 
of advanced technologies such as Augmented Reality (AR), Virtual Reality (VR), Extended 
Reality (XR), Artificial Intelligence (AI), and gamification indicates that ICT use at the school 
remains at a basic to intermediate level. Previous studies suggest that immersive technologies 
such as AR and VR can significantly enhance students’ conceptual understanding and 
motivation, particularly in abstract or complex subjects (Radianti et al., 2020; Makransky & 
Petersen, 2019). Likewise, gamification has been shown to improve learning motivation and 
engagement by incorporating game elements into instructional design (Deterding et al., 2011). 
Thus, while the current ICT infrastructure adequately supports conventional digital learning, 
future development could focus on integrating more advanced technologies to enrich learning 
experiences. This aligns with global trends in ICT-based education that emphasize not only 
access to technology but also innovation in its pedagogical use (OECD, 2020). 
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Overall, the qualitative findings presented in this discussion demonstrate that the 
objectives of this study have been successfully achieved. The analysis confirms that ICT-based 
learning at Muhammadiyah Karangbendo Elementary School has been systematically 
implemented through appropriate instructional planning, adequate teacher competencies, and 
sufficient supporting facilities. Teachers were able to integrate ICT into pedagogical practices 
in ways that foster student engagement, active participation, and meaningful learning 
experiences. Although the use of ICT remains at a basic to intermediate level, the evidence 
indicates that ICT integration has positively supported the learning process. Therefore, this 
study provides clear qualitative proof that ICT-based learning at the school aligns with its 
intended goals and contributes effectively to improving the quality of teaching and learning. 
 

CONCLUSION 
Based on the results of the analysis of information and communication technology 

(ICT)-based learning at Muhammadiyah Karanbendo Elementary School, several conclusions 
can be drawn that teachers implement learning in accordance with the correct learning elements 
when students learn the learning process using a computer lab. Students learn using learning 
guides, namely textbooks or ICT learning modules. Each of these is used with students in the 
computer lab. Learning is carried out effectively in accordance with the objectives; teachers 
teach the material appropriately from the beginning to the end of the activity, and practical and 
written assessments are conducted. 
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