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 The rapid development of science and technology has significantly 
influenced the educational sector, particularly science learning at the 
elementary school level. This study aims to examine the role of technology 

in elementary science learning media and learning resources, with 
implications for fourth-grade learners at the BiMbeLcc tutoring institution in 
Cilegon. The research employed a descriptive qualitative approach using a 
literature review method. The literature search was conducted using national 
databases (Sinta-indexed journals) and international databases such as 
Google Scholar and ERIC, covering publications from 2015 to 2024. The 
inclusion criteria consisted of peer-reviewed articles discussing educational 
technology, science learning media, and elementary education, while articles 

that were not focused on elementary-level learning, lacked methodological 
clarity, or were non-academic publications were excluded. Based on the 
screening and eligibility process, a total of selected articles were analyzed 
thematically to identify recurring patterns and key findings. The results 
indicate that the integration of technology in science learning media such as 
Canva, Kahoot, YouTube, Google Chrome, and artificial intelligence plays 
an important role in supporting students’ learning motivation, engagement, 
and understanding of scientific concepts. Technology-based learning media 
provide interactive, visual, and contextual learning experiences that promote 

student-centered learning and accommodate diverse learning styles. In 
addition, technology facilitates educators in designing varied and innovative 
learning media and enables efficient access to broader learning resources. 
However, the review also identifies potential challenges in technology 
integration, particularly the risk of students’ overdependence on 
technological tools, which may reduce learning independence if not properly 
managed. Therefore, technology should be applied selectively and 
responsibly in accordance with pedagogical principles. Overall, this study 

concludes that technology can enhance the quality of elementary science 
learning when integrated thoughtfully. Strengthening students’ scientific 
reasoning, logic, and critical thinking remains essential in the digital era to 
ensure that technology functions as a supportive tool rather than a substitute 
for meaningful learning processes. 
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1. INTRODUCTION 

The development of science and technology continues to advance rapidly and has a 

significant impact on various sectors, particularly education. Scientific advancement 

encourages the emergence of new tools and innovations as part of the modernization 

process, which transforms learning approaches and environments [1]. The development of 

knowledge supports the creation of effective learning media and learning resources that 

integrate digital technology and idea-based learning, enabling more flexible access to 

information anytime and anywhere [2]. Through digital technology, users can more easily 

access and obtain information whenever and wherever it is needed. 

The integration of science and digital technology increasingly shapes learning 

activities, leading to more structured, interactive, and technology-oriented learning 

processes [3]. Education, as a fundamental process in both developed and developing 

countries, must continuously adapt to technological advancements to remain relevant and 

effective. In the context of science education at the elementary level, technology has the 

potential to facilitate conceptual understanding through visualization, interactivity, and 

contextual learning experiences [4]. 

However, in practice, the utilization of technology as learning media and learning 

resources in science education has not yet been optimized [5]. Several critical aspects 

contribute to this condition. First, teachers’ digital competence remains uneven, 

particularly in terms of selecting, designing, and integrating technology-based learning 

media that align with instructional objectives. Second, the variety of learning media used 

in science learning is often limited, resulting in repetitive and less engaging learning 

experiences. Third, supporting infrastructure, such as access to digital devices and stable 

internet connectivity, is not always adequately available or evenly distributed. Fourth, 

suboptimal technology integration may reduce student engagement, as learning activities 

fail to fully encourage active participation, exploration, and interaction [6]. Furthermore, 

not all educators possess adequate skills in integrating digital technology into science 

learning. As a result, technology is often used merely as a supporting tool rather than being 

maximized as an interactive and meaningful learning medium and resource [7]. 

From a theoretical perspective, the integration of technology in learning media and 

resources should be grounded in established learning theories and technology integration 

frameworks [8]. Multimedia learning theory emphasizes that students learn more 

effectively when information is presented through a combination of visual and verbal 

elements, provided that cognitive load is well managed [9]. In addition, constructivist 

learning theory highlights the importance of active learner involvement in constructing 

knowledge through meaningful learning experiences [10]. Gamification principles further 

support student motivation and engagement by incorporating game elements such as 

challenges, feedback, and rewards into learning activities [11]. Meanwhile, technology 

integration frameworks such as the Technological Pedagogical Content Knowledge 

(TPACK) model emphasize the need for a balanced integration of content knowledge, 

pedagogy, and technology to achieve effective learning outcomes [12]. 
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Previous research has highlighted that learning media play an essential role in 

transferring knowledge and creating enjoyable learning experiences that encourage active 

student participation [13]. Learning media function as tools, methods, and strategies that 

support communication and collaboration between teachers and students [14]. Other 

studies indicate that teaching materials are a crucial component of the learning process and 

should be developed in line with current digital advancements [15]. The development of 

digital-based teaching materials such as e-modules and student worksheets (LKPD) using 

contextual approaches has been proven to improve learning outcomes effectively and 

efficiently, particularly in science education [16]. 

Despite the growing body of literature on technology integration in science 

learning, most studies focus primarily on formal educational settings. Research that 

examines the role of technology as learning media and learning resources within non-

formal educational institutions remains limited. This gap is particularly evident in tutoring 

institutions, where learning processes tend to be more flexible and adaptive to students’ 

needs. Therefore, this study offers novelty by focusing on the role of technology in science 

learning media and learning resources within the context of the BiMbeLcc tutoring 

institution. Rather than positioning BiMbeLcc as a direct research subject, this study 

examines relevant literature to identify patterns, strategies, and best practices in technology 

integration, with implications for science learning at BiMbeLcc. 

Based on the above discussion, this study aims to examine and describe the role of 

technology in science learning media and learning resources through a qualitative 

descriptive literature review. The findings are expected to provide conceptual insights and 

practical implications for improving the effectiveness of science learning processes, 

particularly for fourth-grade learners at BiMbeLcc, through thoughtful and pedagogically 

grounded technology integration. 

 

2. METHOD 

This study employed a qualitative research design using a literature-based 

approach. The study was conducted through a systematic review and analysis of relevant 

scholarly literature to obtain an in-depth understanding of concepts, theories, and empirical 

findings related to the role of technology in science learning media and learning resources 

at the elementary school level. The literature search was carried out using national and 

international databases, including Google Scholar, ERIC, and Sinta-indexed journals. The 

search employed a combination of keywords and search strings such as technology in 

science learning, digital learning media, elementary science education, science learning 

resources, and educational technology. The publication period was limited to studies 

published between 2015 and 2024 to ensure the relevance and currency of the reviewed 

literature. 

The inclusion criteria for this study were as follows: (1) peer-reviewed journal 

articles, conference proceedings, and scholarly books; (2) publications discussing the use 

of technology as learning media or learning resources in science education; (3) studies 

focusing on elementary education or relevant to the characteristics of fourth-grade 

students; and (4) publications written in English or Indonesian. The exclusion criteria 
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included: (1) non-academic publications such as opinion articles or popular media; (2) 

studies not related to science learning or technology integration in education; and (3) 

publications with unclear or insufficient methodological descriptions. 

The literature screening process was conducted in several stages. First, titles and 

abstracts were reviewed to identify studies relevant to the research objectives. Articles that 

met the initial criteria were then subjected to full-text review to ensure content relevance 

and methodological adequacy. A descriptive quality appraisal was conducted by 

considering the clarity of research objectives, the appropriateness of research methods, and 

the relevance of findings to elementary science learning contexts. The selected literature 

was analyzed using qualitative descriptive analysis. The analysis process involved data 

reduction, data organization, and interpretation to identify key themes related to the role of 

technology in science learning media and learning resources in the era of Society 5.0. The 

findings were then synthesized to provide a comprehensive understanding of how 

technology supports effective science learning processes. The results of the review were 

interpreted contextually as implications for fourth-grade learners at the BimbelCC tutoring 

institution in Cilegon, without involving direct data collection from students. 

 

3. RESULTS AND DISCUSSION  

3.1.  Results 

Based on the previous discussion, this section specifically describes how 

technology plays a role in science education at the elementary school level. Education is a 

continuous process experienced by individuals to develop independence and personal 

growth in order to sustain and improve their quality of life; therefore, becoming an 

educated individual is essential [17]. Education systems also reflect how learning is 

organized and delivered within a country, influenced by social and institutional structures 

[18]. In Indonesia, education is categorized into three main types: formal, informal, and 

non-formal education. Formal education includes kindergarten, elementary school, junior 

high school, senior high school, and higher education. Within this system, science 

education encompasses subjects such as mathematics, physics, biology, and chemistry at 

various levels. Science itself represents a systematic classification of empirical findings 

into organized bodies of knowledge. 

At the elementary school level, science learning emphasizes understanding natural 

phenomena through inquiry-based activities, including experiments on the forms of matter 

and their transformations. In the current Society 5.0 era, digital technology is increasingly 

utilized as a supporting tool for learning activities across all educational levels. 

Technology serves not only as a medium for delivering content but also as an enabler of 

interactive and student-centered learning experiences. 

Educational technology fulfills several important functions in science learning, 

including supporting instructional design, providing access to diverse information sources, 

facilitating students’ expression of ideas and arguments, increasing productivity and 

optimizing learning activities, and contributing to the achievement of educational goals 

[19]. The availability of digital learning applications exemplifies how technology supports 

more productive and effective learning processes. 
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One practical example of technology integration is the use of the Canva application 

to design educational game-based learning media, such as a modified snakes and ladders 

game. This digital learning tool incorporates question cards, challenge cards, praise cards, 

and reflective activities that encourage students to identify their own strengths as well as 

those of their peers. Such interactive media create a fun, engaging, and highly participatory 

learning environment, which enhances students’ motivation and active involvement in 

science learning. Educational technology can be understood as a systematic approach to 

designing, implementing, and evaluating learning processes through the integration of 

technological resources and human potential. Educational technology refers to both 

conceptual and practical efforts aimed at supporting learning activities by improving 

performance through the organization, utilization, and management of information using 

appropriate technological tools [20]. In this context, educational technology functions as a 

bridge that connects instructional goals with effective learning strategies, resulting in 

optimized and meaningful learning outcomes. 

Another prominent example of technology use in elementary science learning is the 

application of Kahoot as a digital assessment and learning platform. Analysis of various 

relevant studies indicates that the use of Kahoot generally leads to improved student 

learning outcomes. Several studies report statistically significant differences between pre-

test and post-test scores, suggesting enhanced student understanding after the 

implementation of this application. Statistical analyses in the reviewed studies further 

confirm that Kahoot has a significant positive effect on students’ academic performance. 

Similarly, research examining the use of YouTube as an internet-based learning medium 

demonstrates that this platform can significantly enhance students’ knowledge. Video-

based learning provides concrete visual representations that help students better grasp 

abstract concepts and improve their confidence in communicating ideas, as they develop a 

stronger conceptual understanding of the subject matter. 

Overall, the reviewed findings confirm that technology-based media such as 

YouTube, Canva, and Kahoot play a crucial role in improving the quality of learning 

processes at the elementary school level. These technologies not only support students’ 

comprehension of learning materials but also increase motivation, engagement, and active 

participation. The existing literature highlights that technology integration in learning 

activities offers multiple benefits, including broader access to learning resources, increased 

enthusiasm for learning, and the development of digital skills that are essential in today’s 

modern era. Technology facilitates enjoyable and active learning experiences while 

allowing students to learn according to their individual pace and learning styles. Moreover, 

technology expands learning opportunities and enables students to actively grow and 

develop in alignment with their educational needs. 

3.2.  Discussion 

The findings of this study indicate that technology plays a significant role in 

improving the quality of science learning media at the elementary school level, particularly 

for fourth-grade students. These results are consistent with Nulhakim [21] who argued that 

the use of learning media can enhance students’ critical thinking skills, including the 

ability to analyze, evaluate, and draw accurate conclusions. Technology-based media, 
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especially YouTube videos, are effective in presenting scientific concepts visually and 

contextually, thereby supporting students’ understanding of abstract science material. 

This finding also supports of Lestari et al. [22] assertion that web-based learning 

media are highly feasible for use in instructional activities. Interactive learning through 

multimedia enables students to explore learning content more actively and meaningfully. 

Compared to conventional teaching approaches, digital media provide richer learning 

experiences by integrating text, images, audio, and animations into a single learning 

environment, which enhances students’ cognitive engagement. 

Furthermore, the results demonstrate that the use of technology-based learning 

media such as Kahoot and Canva significantly increases students’ motivation and 

engagement. This is evidenced by the observable improvement in learning outcomes, as 

reflected in differences between pre-test and post-test scores reported in previous studies. 

These findings align with earlier research showing that gamification elements and visually 

appealing digital designs contribute to enjoyable learning environments and stimulate 

students’ interest in learning. Thus, technology functions not merely as a tool for content 

delivery but as a medium that fosters meaningful and engaging learning experiences. 

Technology also provides students with opportunities to learn in ways that are 

enjoyable, active, and aligned with their individual learning styles [23]. The flexibility of 

technology allows students to access learning materials anytime and anywhere, thereby 

supporting independent and self-paced learning [24]. This result corroborates previous 

research emphasizing that technology-enhanced learning promotes personalized learning 

and increases students’ confidence in mastering academic content. 

For fourth-grade elementary students, technology serves as both an instructional 

delivery tool and a motivational medium. The findings reveal that technology significantly 

expands access to learning resources. Students are able to utilize various digital materials, 

such as e-books, instructional videos, and other educational resources, through digital 

devices. This broader access enables students to deepen their knowledge beyond classroom 

instruction and encourages independent learning, consistent with findings from earlier 

studies on digital resource accessibility. 

In addition, technology enhances students’ engagement in learning activities. 

Technology-based media such as educational applications, interactive videos, and digital 

learning games—such as snakes and ladders, Quizizz, and Kahoot—create enjoyable 

learning environments and promote active participation [25]. Through real-time responses, 

positive competition, and immediate feedback, students become more motivated and 

enthusiastic about learning [26]. These results are in line with previous studies highlighting 

interactivity as a key factor in increasing student participation. 

Technology also supports student-centered learning by allowing learners to adjust 

learning activities according to their abilities, interests, and learning preferences [27]. 

Various learning platforms enable students to practice skills at their own pace without 

excessive pressure, which contributes to increased self-confidence and gradual conceptual 

understanding. Moreover, technology facilitates collaborative learning. Platforms such as 

Google Classroom, Zoom, Google Meet, and Microsoft Teams enable students to share 

ideas, engage in discussions, and complete group projects, even when they are not 
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physically in the exact location. This collaborative learning environment not only enhances 

academic performance but also develops students’ social and emotional skills, which are 

essential during the elementary school years [28]. 

The integration of technology in learning significantly increases student 

engagement by fostering active interaction during instructional activities. Interactive 

multimedia, visually appealing designs, and online learning activities create dynamic and 

stimulating learning environments. The use of gamification elements and incentive systems 

within educational applications further strengthens students’ motivation to participate in 

learning actively. These findings reinforce the view that teachers play a crucial role in the 

successful integration of technology into the learning process. Teachers are key agents in 

creating high-quality learning experiences, and teachers’ technological competencies 

strongly influence the development of students’ scientific literacy [29]. Through effective 

technology integration, educators can establish more flexible, personalized, and adaptive 

learning environments that respond to students’ needs [30]. 

Overall, this discussion demonstrates that the findings of this study are consistent 

with previous research, underscoring the importance of technology integration in 

elementary science education. Technology not only enhances students’ conceptual 

understanding and learning outcomes but also increases motivation, active engagement, 

collaboration, and digital literacy skills that are essential for students in the digital era. 

Despite the comprehensive findings, this study has several limitations. First, the 

evidence is entirely literature-based, meaning no direct empirical data were collected from 

students at BimbelCC. Second, the contextual mapping to fourth-grade learners at 

BimbelCC is indirect, based on literature interpretation rather than field observations. 

Consequently, the generalizability of the findings should be considered with caution. 

While the study provides valuable conceptual insights and practical implications, future 

research involving direct empirical investigation at non-formal educational institutions like 

BimbelCC is recommended to validate and extend these findings. 

 

4. CONCLUSION 

Based on the findings of this study, technology plays a crucial role in supporting 

elementary science learning by enhancing both the learning process and outcomes. The 

integration of modern technologies such as Canva, Kahoot, YouTube, Google Chrome, and 

artificial intelligence positively contributes to the development of students’ scientific 

understanding, critical thinking, and collaborative skills. In addition, technology facilitates 

teachers in accessing a broader range of learning resources and designing more varied, 

interactive, and engaging learning media. 

However, the study also highlights certain challenges in technology use. Excessive 

reliance on technological tools may reduce students’ learning independence and 

motivation, potentially leading to passive learning behaviors. Therefore, both teachers and 

students are encouraged to use technology wisely and selectively, emphasizing its 

educational benefits while minimizing negative impacts. 

Several practical implications can be drawn for tutoring contexts. First, YouTube 

can be used to visualize scientific concepts, followed by inquiry-based worksheets to 
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deepen understanding and promote active exploration. Second, Kahoot should be 

employed for formative assessments, not merely as a competitive game, allowing teachers 

to monitor learning progress and provide immediate feedback. Third, Canva can be used 

for student-created artifacts such as posters or concept maps, enhancing reasoning, 

creativity, and ownership of learning. Fourth, the use of technology should be balanced 

with discussion, hands-on activities, or non-digital tasks to maintain student engagement, 

autonomy, and critical thinking. Overall, when applied thoughtfully and responsibly, the 

integration of technology in science education can significantly improve the quality of 

learning. Its effectiveness is maximized when guided by pedagogical principles and 

supported by both educators and learners in a purposeful and balanced manner. 
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