Volume 2 Issue 2 (April,2025)

rmncos Jurnal of Pedagogi : Jurnal Pendidikan
ISSN: : 3046-9554 (Online)

Education in the Digital Age: An Analysis of the Impact of
Technology Integration in Learning on Improving
Academic Quality and Social Skills of Students in
Elementary School

Mohamad Idhan?, Sudirman?, Zulfitri3, Nurzamsinar*
UIN Datokarama Palu?, Institut Agama Islam DDI Polewali Mandar?#, FTIK IAIN Langsa®

DOI: https://doi.org/10.62872/0zb85m44

Abstract

The digital era has brought fundamental changes in education, particularly in the way students
learn and teachers teach. This study aims to analyze the impact of technology integration in
learning on improving students' academic quality and social skills in primary schools in the digital
era. Digital transformation in education has brought significant changes in teaching methods,
interaction between students and teachers, and students' learning patterns. Through a qualitative
approach with literature study and structured observation in several elementary schools, this
research found that the appropriate use of technology can improve concept understanding,
accelerate access to information, and facilitate more personalized and adaptive learning. In
addition, the integration of collaborative platforms and digital media also promotes the
development of social skills such as communication, cooperation and empathy. However, the
effectiveness of technology integration is highly dependent on infrastructure readiness, teacher
competence, and proper guidance so that students do not get trapped in digital isolation. In
conclusion, the integration of technology in primary school learning has great potential to support
a more holistic transformation of education, not only improving academic quality, but also
shaping a young generation that is socially competent and ready to face the challenges of the 21st
century. This study recommends the importance of collaboration between education stakeholders,
improving teachers' competencies and developing a contextualized digital curriculum as part of a
long-term strategy in realizing quality and sustainable basic education
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Introduction

The digital revolution has brought major changes in various sectors of life, including education
(Muzakky, 2023; Dito, 2021; Waruwu, 2022). The rapid development of information and
communication technology (ICT) demands transformation in various aspects of the teaching-learning
process. In this digital era, the integration of ICT in learning is no longer just an option, but has become
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an urgent need to create a learning process that is more effective, interactive, and relevant to the

dynamics and demands of the times. The use of technology in education opens up great opportunities to

enrich students' learning experiences, expand access to diverse learning resources, and support the
creation of a more personalized, flexible, and student-centered learning approach.

Primary school, as the initial stage and foundation of formal education, plays a strategic role in
shaping the readiness of the younger generation to face the challenges of the 21st century (Annur, 2023).
At this level, students not only need to master basic competencies such as reading, writing, and
arithmetic, but must also be equipped with critical thinking skills, creativity, the ability to collaborate,
effective communication skills, and strong digital literacy. The integration of technology in primary
school learning is an important means to develop these five competencies in a balanced manner. Through
the utilization of digital tools, students can be trained to think analytically, generate creative ideas, work
together on technology-based projects, and manage information critically and responsibly online.
Therefore, strengthening the capacity of teachers in applying technology pedagogically and developing
digital infrastructure in schools are key in ensuring that the goals of education in this digital era can be
optimally achieved.

Various technological innovations, such as educational app-based learning, educational
gamification, the use of Learning Management System (LMS), to artificial intelligence (Al)-assisted
learning, have been widely applied to improve students' academic quality. These innovations not only
make the learning process more interactive and engaging, but also allow personalization of learning
according to each student's needs. For example, Al technology can assist teachers in identifying student
weaknesses more accurately and provide appropriate material recommendations (Liriwati, 2023; Anas,
2024; Rochmawati, 2023). On the other hand, interaction through digital platforms also opens up great
opportunities for students to develop 21st century social skills, such as working in virtual teams across
regions and even across countries, sharing information effectively, and adapting in diverse digital
communities. These skills are increasingly important in the era of globalization and digitalization, where
remote collaboration and digital literacy have become an integral part of everyday professional and
social life.Despite the enormous potential of technology, its application in primary schools remains
problematic. Some studies show that technology integration can improve academic learning outcomes;
however, others reveal challenges such as digital distraction, access gaps, low digital literacy, and
reduced face-to-face social interaction. This shows that the success of technology integration is not only
measured by academic achievement, but also by how technology can strengthen or weaken the social
dimension of students.

Previous studies tend to focus on the aspect of academic improvement through the use of
technology, without examining in depth the relationship between academic improvement and the
development of social skills simultaneously. Most studies focus on secondary and higher education,
while research on the impact of technology integration at the primary school level is still relatively
limited. The lack of studies that adopt a holistic approach linking cognitive (academic) and social-
emotional dimensions in the primary school context is a gap that needs to be filled. This research
presents a new approach by simultaneously exploring the impact of technology integration on two
important aspects of primary education: students' academic quality and social skills. It not only analyzes
the positive effects of technology integration, but also evaluates the challenges and potential risks, and
offers a strategic model for balanced technology implementation. With this approach, the research aims
to enrich the understanding of how basic education in the digital era can prepare students to become
academically intelligent individuals who are also capable of socializing in digital and real environments.
By filling the gap and offering new perspectives, this research is expected to become a reference in
developing a more comprehensive and sustainable technology-based basic education policy.

Methodolgy

This research uses the library research method to analyze the impact of technology integration in
learning on improving students' academic quality and social skills in primary schools. The literature
study was chosen because it allows researchers to systematically review various theories, previous
research results, and empirical reports to gain an in-depth understanding of the topic under study.
Through this approach, the researcher was able to critically synthesize various perspectives and findings,
as well as identify patterns, gaps and emerging trends in relevant academic studies. The data used in this
research is secondary, obtained from reliable scientific sources such as national and international
journals, reference books, research reports, conference proceedings articles, and official documents from
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educational institutions and world organizations such as UNESCO, OECD, and UNICEF. The selection
of sources was done selectively by considering credibility, actuality and relevance to the research focus.
In addition, the data was analyzed using a thematic approach, which allowed the researcher to categorize
the information based on key themes relating to the enablers, challenges and implications of technology
integration in basic education. Thus, this literature study method provides a strong theoretical and
empirical foundation to draw valid conclusions relevant to the development of education in the digital
era.

Literature selection criteria included publications that addressed technology integration in
elementary education, studies that evaluated the effect of technology on students' academic quality and
social skills, and articles published within the last ten years to maintain relevance to the latest
technological developments. Data collection techniques were carried out by systematically searching
through scientific databases such as Google Scholar, Scopus, ScienceDirect, and ERIC, using keywords
such as educational technology, digital learning, academic achievement, social skills, elementary
education, and technology integration. Data analysis was conducted using the content analysis method
with the following steps: categorizing the findings based on the main themes, conducting thematic
synthesis to identify patterns, relationships and differences between studies, and critiquing the strengths
and weaknesses of each source reviewed. After that, systematic conclusions were drawn to provide a
comprehensive picture of the impact of technology integration in the context of basic education. To
maintain the validity of the data, this research applies source triangulation by comparing various studies
from different approaches and contexts, and only uses literature that is indexed and has high academic
credibility.

Results and Discussions

Based on the review of various literature sources, the integration of technology in learning in
elementary schools has been proven to have a broad impact, both on improving academic quality and
on the development of students' social skills (Armini, 2024; Hatima, 2025). The use of various digital
media in learning, such as interactive applications, e-learning platforms, augmented reality (AR), virtual
reality (VR), and learning management systems (LMS), has consistently shown effectiveness in
improving learning outcomes. These media not only enrich the learning experience, but also increase
students' intrinsic motivation, deepen understanding of teaching materials, and encourage active
engagement in the learning process. Numerous studies show that students who use technology in an
integrated manner in the learning process tend to show significant improvements in academic outcomes
compared to students who learn using traditional lecture-based methods. The integration of visual
elements, sound, text, and interactivity in technology-based learning media has also been proven to
stimulate students' various senses simultaneously, strengthen memory, and make the learning process
more enjoyable, meaningful, and easy to understand. Wider access to digital learning resources such as
e-books, learning videos, virtual simulations, and online discussion forums provide flexibility in
accessing materials anytime and anywhere. This allows students to learn according to their own pace
and learning style, making learning more inclusive and adaptive. In this context, technology integration
contributes greatly to meeting the needs of students with visual, auditory, kinesthetic learning styles, or
a combination of the three.

Not only in the academic aspect, the application of technology also contributes to the character
building of learning independence from an early age (Hadi, 2024; Hidayat, 2023; Agustina, 2024).
Through the use of LMS, students learn to organize their own learning schedule, set achievement targets,
and explore additional materials independently. In addition, by getting used to accessing various digital
information sources, students are encouraged to develop critical thinking skills, information literacy
skills, and skills in sorting and evaluating the credibility of sources. Thus, the integration of technology
in basic education not only responds to the challenges of the digital age, but also prepares the younger
generation to become lifelong learners who are adaptive, creative, think critically, and ready to face the
complexity of a changing future world.

The effectiveness of technology integration in improving academic outcomes is highly
dependent on educators' readiness in designing technology-based learning strategies (Baharuddin, 2024;
Isti'ana, 2024; Aprianto, 2023). The use of digital devices without proper pedagogical guidance has the
potential to cause distraction, reduce the level of student focus, create excessive dependence on
technology, and create boredom in learning due to exposure to information overload. This finding shows
that the presence of technology, although offering various conveniences and innovations, still requires
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a careful and targeted approach so that it can support, not hinder learning objectives. Systematic efforts
are needed to equip teachers with technopedagogical competence, which is the ability to integrate
technology into learning designs effectively, creatively, and focus on achieving educational goals.
Models such as TPACK (Technological Pedagogical Content Knowledge) are important references in
understanding how teachers can harmoniously combine content knowledge, pedagogy and technology.
To support the development of these competencies, ongoing training should be designed not only to be
technical in nature (such as the use of applications or hardware), but also include pedagogical aspects
such as the selection of media in accordance with the characteristics of the material and student needs,
digital classroom management, and the application of technology-based active learning methods.

Providing responsive technical support, for example through IT service units in schools, is
essential to overcome technical barriers that teachers may face in their daily practice. The development
of technology-based professional learning communities (PLCs) is also an effective strategy to strengthen
collaboration among teachers, share best practices and enrich digital learning innovations. Equally
important, schools need to develop internal policies that encourage the wise, ethical and responsible use
of technology. These policies can include guidelines for the use of devices in the classroom, regulations
related to student cybersecurity, and digital literacy programs to equip students with the skills to
understand the risks and benefits of the digital world. With adequate support in terms of training,
infrastructure, professional collaboration and institutional policies, educators will not only be able to
select and adapt appropriate digital tools, but also create learning experiences that are meaningful,
contextualized and balanced between technological innovation and traditional pedagogical values.
Through this approach, technology truly becomes a tool for educational transformation that has a
positive and sustainable impact..

In addition to influencing academic aspects, technology integration also contributes
significantly to the development of students’ social skills in elementary schools (Wahyudi, 2024; Putra,
2024; Manurung, 2024). Through the use of various digital media and platforms such as online
discussion forums, online project collaboration, digital role-based simulations, and team-based project
management applications, students are trained to communicate effectively, work together in virtual
teams, and develop empathy and critical thinking skills in interacting with others. Collaborative projects
across schools or even across countries, for example through co-writing programs or virtual Model
United Nations (MUN) simulations, allow students to experience first-hand how to build consensus,
appreciate cultural differences, and contribute to group discussions.

In this process, students not only learn to convey ideas in writing, but also to build strong data-
based arguments, active listening, and understanding different points of view as part of a collective
decision-making process. Engagement in digital learning environments encourages students to be more
adaptive to various communication styles, both oral and written, formal and informal, while improving
negotiation and conflict resolution skills through online media. They also learn to strengthen their sense
of individual responsibility in the context of collective work, for example by meeting deadlines, dividing
roles in projects, and being accountable for the contributions of each team member. Furthermore, these
experiences shape critical 21st century skills such as cross-cultural collaboration, digital literacy,
emotional intelligence in online interactions and creative problem-solving. With the growing trend of
remote working and global collaboration in various industry sectors, the ability to adapt, interact
effectively in digital spaces, and understand socio-cultural nuances are key competencies that are in high
demand. Therefore, the integration of technology in basic learning not only enriches students' learning
experience in the present, but also strategically prepares students to face the dynamics of the future
world of work and social life, which demands collaborative skills, critical thinking, flexibility, and cross-
cultural sensitivity on a global scale (Hakim, 2024; Putra, 2024).

It is undeniable that over-reliance on digital interactions can hinder the development of students'
face-to-face social skills (Harahap, 2022; Setiadi, 2024). Important skills such as reading facial
expressions, picking up non-verbal cues, understanding voice intonation, and building in-person
interpersonal relationships can be neglected if student interactions are too much mediated by technology.
Human interaction that is rich in emotion, spontaneity and depth of meaning is difficult to fully replace
by screen-based communication, which tends to be flat and lacks emotional enrichment. Furthermore,
phenomena such as “distracted socialization,” the tendency to divide attention between in-person
conversations and digital devices, further exacerbates this challenge. Children who are too accustomed
to communicating via text or social media may have difficulty maintaining eye contact, understanding
the other person'’s body language, or responding to the emotional dynamics of face-to-face interactions.
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It is important for educators to create a healthy balance between the use of technology and
hands-on learning activities (Setiadi, 2024; Salim, 2022; Manora, 2024). Concrete strategies that can be
implemented include increasing face-to-face discussion sessions, organizing role plays that simulate real
social situations, establishing conventional group work that requires physical collaboration, and
integrating extracurricular activities based on social interaction such as debate clubs, theater, team
sports, and community social activities. In addition, project-based learning (PBL) approaches that
require students to directly interact, discuss, negotiate and present their work to real audiences can be
an effective alternative to balancing digital and social skills. It is also important for schools to adopt a
blended learning policy that proportionally manages the use of technology and face-to-face activities.

With this comprehensive approach, technology integration in education not only enriches
students' learning experiences with digital innovations, but also maintains the essence of human
relationships that are an important foundation in social life, forming a generation that is both digitally
savvy and highly empathetic. Furthermore, the analysis also revealed factors that influence the success
or failure of technology integration in basic education. The main supporting factors include the
availability of adequate technology infrastructure, teachers' digital competence, support from national
and local education policies, and the existence of ongoing training programs to improve the capacity of
educators.  Without this infrastructure support, the potential of technology in learning cannot be
optimized and may even widen the digital divide between regions, especially between urban and rural
areas. Teachers' digital competencies play a crucial role in determining the extent to which technology
can be used meaningfully in the learning process. Teachers who have high digital literacy can select,
modify and adapt various digital tools and resources according to learning needs, implement innovative
teaching strategies, and utilize data from digital platforms to monitor and assess student learning
progress. In contrast, teachers who are less skilled in technopedagogical aspects tend to use technology
only superficially, for example only to replace conventional lecture methods without changing the
interaction model or enriching students' learning experience.

Education policy support, both at national and local levels, is also a strategic factor that
determines the success of technology integration. Progressive policies, such as school digitization
programs, special funding for educational technology, 21st century competency-based curriculum, and
national standards for student and teacher digital literacy, will create a conducive environment for the
development of technology-based learning ecosystems. Equally important, the existence of sustainable,
practice-based teacher training programs that are integrated with the contextual needs of schools is an
important catalyst to accelerate the adoption and innovation of technology use in the classroom.
However, challenges also need to be considered, such as budget constraints in certain areas, resistance
to changes in school culture, as well as gaps in digital capabilities between educators and between
regions. For this reason, the technology integration approach must be designed comprehensively, taking
into account technical, pedagogical, cultural factors, as well as the sustainability of policy support so
that the transformation of digital education truly has a positive and equitable impact.

On the other hand, a number of challenges that often arise also need serious attention. Limited
access to technology in remote areas is still a major barrier to equalizing the quality of technology-based
education (Suwitomo, 2023; Wika, 2025; Aranda, 2024). The digital literacy gap, both among students
and educators, creates inequality in the optimal utilization of technology. Resistance to the adoption of
new technologies, often driven by uncertainty, fear of change or unfamiliarity with its benefits, is also a
hindering factor that cannot be ignored. In addition, a lack of understanding of technology-based
pedagogical approaches means that the use of digital devices in the classroom is often superficial,
without really supporting meaningful learning objectives. Therefore, technology integration efforts need
to be designed comprehensively, taking into account the readiness of human resources, infrastructure,
as well as student-centered pedagogical strategies to achieve optimal results.

The implication of this finding is that the successful integration of technology in learning in
primary schools does not rely solely on the provision of hardware and software. Providing facilities
without being matched with effective management strategies risks making technology just an additional
tool, not as a medium of learning transformation. Therefore, there needs to be serious investment in
human resource development, especially in improving teachers' digital literacy and pedagogical
competence. In addition, the development of a technology-based curriculum that is integrated with
national learning objectives is essential to provide clear direction and standards. This curriculum should
be able to balance the development of students' academic abilities, 21st century skills and social-
emotional character.
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The creation of a digital learning culture is also key to success, where students, teachers and the
entire school community encourage the productive, critical and ethical use of technology. Programs such
as structured digital literacy, technology-based character education and cross-disciplinary collaborative
project-based learning can be alternative approaches to bring this culture to life. With these approaches,
students will not only master technical skills, but also be able to think creatively, collaborate, empathize
and adapt in the midst of the changing dynamics of the digital world. Without this holistic and targeted
effort, technology integration risks failing to have a meaningful long-term impact in shaping a competent
and characterized future generation.

Thus, the integration of technology in basic education offers great potential to improve the
quality of learning holistically, covering students' cognitive, social, emotional and ethical aspects.
However, to realize these benefits to the fullest, a planned, integrated and reflective approach to new
challenges that continue to emerge along with the rapid development of technology is required. This
integration effort requires not only infrastructure and human resources readiness, but also a willingness
to continuously adapt and evaluate learning practices to remain relevant and effective. Technology in
education should be viewed not as an end in itself, but rather as a strategic tool that supports the
achievement of a broader vision of education: forming a smart, adaptive, collaborative, creative and
ethical generation amidst the dynamics of the 21st century. Therefore, any technological innovation
must always be linked to human values, sustainability and social justice, so that digital education not
only produces technically competent individuals, but also contributes positively to society and the world.
Technology integration centered on character development and critical thinking skills will be an
important foundation in preparing students to face complex and ever-changing global challenges
(Chyntia, 2023; Saputra, 2024; Asrah, 2024).:

Conclusions

Based on the analysis of the literature study, it can be concluded that the integration of
technology in learning in primary schools has a significant positive impact on improving academic
quality and developing students' social skills. The use of technology-based learning media, such as
interactive applications, e-learning platforms and other digital devices, can increase learning motivation,
accelerate concept understanding and result in better academic achievement. However, the success
depends on teachers' ability to manage the use of technology pedagogically, with structured and goal-
oriented strategies. On the other hand, technology integration also contributes to the development of
students' social skills through various forms of digital collaboration and online interaction. However,
over-reliance on digital interactions can reduce face-to-face social skills, so a balance is needed between
technology-based learning and in-class social activities. Factors supporting the success of technology
integration include the availability of adequate infrastructure, teacher competence in digital literacy,
education policy support and ongoing training programs. In contrast, barriers such as limited access to
technology, low digital literacy and resistance to change remain challenges to overcome. Overall,
technology has great potential to improve the quality of basic education but its utilization must be
thoughtful, planned and oriented towards holistic student development. Thus, technology integration
will not only produce students who excel academically, but also form strong, adaptive, social characters
who are ready to face challenges in the digital era.
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