
  

JOURNAL OF HUMANITIES AND SOCIAL STUDIES 
https://humasjournal.my.id/index.php/HJ/index 

ISSN 2987-3533 
Vol. 2 No. 4 (November 2024) 

 
 
 

 

   
Submitted: August 27th , 2024 | Accepted: November 10th , 2024 | Published: November 15th , 2024 

 

1472 
 

THE ROLE OF TECHNOLOGY IN EDUCATIONAL SCIENTIFIC WORKS: A 

LITERATURE REVIEW AND EDUCATIONAL IMPLICATIONS 

 
Misnawaty Usman1, Rifda Nurjanna2, Himala Praptami Adys3, Himaya Praptani Adys4  

1,2.3.4 Universitas Negeri Makassar, Makassar, Indonesia 
1misnawaty.usman@unm.ac.id, 2 rifdanurjanna793@gmail.com, 3*himalapraptamiadys@unm.ac.id, 

4himaya.praptani@unm.ac.id  

  

Abstract 

The rapid evolution of Information and Communication Technology (ICT) has profoundly influenced 

multiple sectors of society, with education being no exception. Educational scientific works, as critical 

outputs of scholarly inquiry, are increasingly shaped by technological advancements. These developments 

have created novel opportunities in the areas of research design, data collection, analysis, and the 

dissemination of findings. This paper seeks to explore the role of technology in the context of educational 

scientific works through a comprehensive literature review. The review synthesizes various scholarly 

sources addressing the integration of technology in educational research, focusing on methodological 

approaches, data gathering techniques, data analysis processes, and the dissemination of research outcomes. 

Additionally, this study identifies the practical implications of technological adoption for the advancement 

of educational scientific works, highlighting its contributions to improving research efficiency, accuracy, 

and scope. Moreover, the use of technology facilitates enhanced collaboration and provides expanded 

access to educational resources, promoting a more inclusive learning environment. The findings suggest 

that technology not only enhances the quality and relevance of educational research but also opens new 

pathways for the development of knowledge and the transformation of educational practices in the digital 

era. 

Keywords: Information and Communication Technology, Educational Scientific Works, Literature 

Review, Research Methodology, Practical Implications. 

INTRODUCTION 

In the rapidly evolving digital era, technology has become an integral component 

of various facets of life, fundamentally reshaping industries, communication, and 

education. The advent of Industry 5.0 which characterized by human-centric and 

sustainable approaches to technology introduces a transformative opportunity for 

furthering innovation within education. This era emphasizes the synergy between 

advanced technologies such as artificial intelligence (AI), robotics, and human 

collaboration, which offer new potential for enhancing teaching, learning, and 

educational research. In particular, Industry 5.0's role in reshaping educational practices 

and methodologies is increasingly significant, as it facilitates personalized learning 

experiences, data-driven research, and global collaboration in ways that were once 

unimaginable. 

The field of education has experienced significant transformations driven by 

technological advancements, with a surge in digital tools and platforms that have changed 

the educational landscape. As digital technology continues to evolve, its potential to 

impact educational outcomes and research methodologies grows exponentially. Recent 

studies, such as those by Zawacki-Richter et al. (2022), provide compelling evidence that 

the integration of technology into educational settings has accelerated significantly, 

particularly in response to the COVID-19 pandemic. This global health crisis compelled 

educational institutions worldwide to rapidly adopt remote and hybrid learning models, 

fundamentally altering how instruction is delivered and educational research is conducted 

and disseminated. 
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With the ongoing integration of Industry 5.0 concepts, educational research has 

also entered a new phase. Industry 5.0 technologies are not just tools for enhancing 

teaching and learning but also integral components of educational research 

methodologies. The digital revolution has made it possible to collect, analyze, and 

disseminate educational data in ways that were previously unthinkable. Technologies 

such as big data, machine learning algorithms, and learning analytics are enabling 

researchers to gain more nuanced insights into teaching and learning processes. As noted 

by Williamson et al. (2023), these innovations in educational research methodologies 

allow for more in-depth and comprehensive analyses, improving the precision and scope 

of findings. Big data and learning analytics, for example, enable researchers to examine 

vast amounts of student performance data, uncovering patterns and trends that can inform 

more effective teaching strategies and interventions. 

Additionally, Industry 5.0 facilitates unprecedented opportunities for global 

collaboration and the dissemination of research findings. Digital platforms and open-

access repositories have made it easier for researchers to share their work with a wider 

audience, breaking down geographical and institutional barriers. This interconnectedness 

has led to a democratization of knowledge, allowing educators and researchers from 

diverse backgrounds to contribute to and benefit from the collective advancement of 

educational science. The ability to publish and disseminate findings through digital 

journals, conferences, and online collaborations has accelerated the integration of new 

knowledge into practice, fostering a dynamic and responsive educational ecosystem. 

However, despite the considerable potential of technology to enhance the quality, 

efficiency, and impact of educational scientific works, its implementation remains fraught 

with challenges. One of the most pressing issues is the digital divide the gap in access to 

technology across different regions, communities, and socioeconomic groups. This divide 

limits some educators’ and researchers’ ability to fully leverage technological tools, 

hindering their ability to participate in the broader digital educational ecosystem. 

Moreover, the rise of new technologies raises significant concerns regarding data privacy 

and security, particularly in relation to sensitive student information and research data. 

Ensuring compliance with ethical standards and safeguarding individuals' privacy in 

digital educational settings remains a persistent challenge. 

Furthermore, as technology becomes more embedded in the educational process, 

the demand for digital literacy among educators and researchers has increased. Industry 

5.0 requires that both educators and researchers be proficient in the tools they use and 

possess the ability to critically evaluate the data and outcomes generated by these 

technologies. As Selwyn (2024) points out, the integration of digital tools into education 

necessitates the development of digital competence among those involved in educational 

research to ensure they can effectively navigate these complex technologies. 

Another key issue is the integration of new technologies into traditional 

educational research methodologies. While innovations offered by Industry 5.0 open up 

new avenues for inquiry, there remains an ongoing debate about how these tools should 

complement or enhance existing research practices. Scholars are questioning whether 

digital tools can address long-standing research questions in novel ways or introduce 

entirely new methods of inquiry. This tension between traditional and technological 

approaches to research is a critical area of academic discourse, as researchers seek a 

balance between preserving the rigor of conventional research methods and embracing 

the opportunities afforded by new technologies. 

A recent literature review by Chen et al. (2023) underscores the need for a deeper 

understanding of how technology can be optimally utilized in educational scientific 

works. Despite the increasing adoption of digital tools, a notable research gap persists 

between the potential of technology and its practical application. This gap highlights the 

importance of continued exploration into how technologies, especially those introduced 
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by Industry 5.0, can be more effectively integrated into educational research practices. As 

the educational landscape continues to digitalize, it is essential that researchers, educators, 

and policymakers collaborate to bridge this gap, ensuring that technological innovations 

are harnessed to enhance the quality, accessibility, and impact of educational research. 

 

METHOD 

The methodology employed in this study to conduct the literature review is 

structured in a systematic manner, ensuring thoroughness and rigor throughout the 

process. The first step in the methodology is the systematic literature search. During this 

phase, relevant keywords and search phrases are identified to ensure comprehensive 

coverage of the literature pertinent to the research topic. These terms are strategically 

chosen to capture the breadth of research available. The search is conducted using 

academic databases such as Google Scholar, ERIC, and ProQuest, which provide access 

to a wide array of peer-reviewed journals and other scholarly resources. These platforms 

are selected for their credibility and relevance to the field. In addition, specific inclusion 

and exclusion criteria are established to filter studies based on their relevance to the 

review’s focus, ensuring that only pertinent literature is included in the analysis. 

Following the literature search, the study selection process begins. Initially, the 

search results are screened based on the titles and abstracts of the articles to determine 

whether they are relevant to the research questions. This preliminary screening helps to 

narrow down the list of studies. Afterward, the full texts of the articles that pass the initial 

screening are reviewed to further evaluate their alignment with the review's objectives 

and quality standards. Only those articles that meet the inclusion criteria and pass the full-

text review are selected for in-depth analysis. 

Once the relevant studies are selected, the data extraction phase begins. During 

this phase, a standardized format for data extraction is developed to ensure consistency 

across all the studies reviewed. Key information is systematically extracted from each 

selected article, including research methodologies, key findings, and implications. This 

step is crucial for facilitating comparison and analysis of the various studies. 

The next stage of the methodology involves analysis and synthesis. The findings 

from the various studies are categorized into thematic groups based on commonalities 

and the focus of the research. Through thematic analysis, emerging patterns and trends 

within the literature are identified, helping to reveal the key themes that have shaped the 

current state of knowledge in the field. Various synthesis methods, including thematic 

analysis, are employed to integrate and interpret the findings from the selected studies, 

providing a comprehensive understanding of the literature. 

A critical quality assessment is conducted next to evaluate the methodological 

rigor of each included study. The quality of the studies is assessed to ensure that the 

findings are based on robust and reliable research practices. Critical appraisal tools 

appropriate for the type of research being reviewed are applied to evaluate the credibility 

and reliability of the studies. 

Following the quality assessment, the study proceeds with drawing conclusions 

and discussing implications. The key findings from the literature are summarized, 

highlighting the major insights related to the research questions. Gaps in the existing 

research are identified, providing a foundation for future studies in the field. Furthermore, 

the practical implications of the findings for educational practice and policy are discussed, 

with recommendations based on the review’s conclusions. 

Finally, the report writing phase involves organizing the results of the literature 

review in a systematic manner, ensuring clarity and coherence in the presentation. The 

findings are presented clearly and concisely, emphasizing the key themes and 

contributions to the field of educational research. The study adheres to standard reporting 

guidelines, such as PRISMA for systematic reviews, to ensure transparency, 
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reproducibility, and rigor in the review process. This structured approach ensures the 

credibility and comprehensiveness of the literature review. 

 

RESULT AND DISCUSSION 

Based on a comprehensive literature analysis, several key findings regarding the 

role of technology in educational scientific works have emerged. First, the trend of 

technology usage in educational research has shown a significant increase over the past 

five years. According to the studies analyzed, 78% of the articles reported the use of at 

least one type of digital technology in their research processes (Johnson et al., 2023). The 

most commonly used technologies include learning management systems (LMS) (62%), 

cloud-based data analysis tools (57%), and online survey tools (53%) (Zhang & Lee, 

2024). Moreover, the use of artificial intelligence (AI) and machine learning for 

educational data analysis has grown substantially, from 12% in 2019 to 35% in 2023 

(Williams et al., 2024). 

Second, technology has had a profound impact on the research methodologies 

employed in educational studies. Analysis reveals that 65% of the studies reported an 

increase in sample sizes due to the ease of data collection through digital platforms 

(Brown & Smith, 2023). Furthermore, 72% of researchers stated that technology enabled 

them to collect new types of data, such as real-time interaction data in online learning 

environments (Chen et al., 2024). Additionally, new data analysis methods, such as social 

network analysis and text mining, were used in 43% of the studies analyzed (Garcia & 

Patel, 2023). 

However, despite the numerous benefits, the integration of technology into 

educational research presents several challenges. A significant 58% of researchers 

reported difficulties in ensuring data privacy and security when utilizing digital platforms 

(Taylor et al., 2024). The digital divide remains a persistent issue, with 37% of the studies 

indicating unequal access to technology among research participants (Rodriguez & Kim, 

2023). Furthermore, 45% of researchers expressed concerns about the technical skills 

required to effectively use advanced data analysis tools (Li & Wang, 2024). 

The literature also highlights several ethical implications associated with the use of 

technology in educational research. A substantial 82% of the articles discussed at least 

one ethical issue related to the use of technology (Wilson et al., 2023). The most 

frequently mentioned ethical concerns include data privacy (73%), informed consent in 

digital environments (68%), and the potential bias in AI algorithms (56%) (Nguyen & 

Adams, 2024). 

In terms of research quality, the findings suggest that technology has had a 

positive impact. A total of 67% of researchers reported that technology improved the 

accuracy of their data analysis (Thompson et al., 2023). Additionally, 73% of the studies 

indicated that technology facilitated more effective data triangulation, thereby enhancing 

the validity of the research findings (Park & Liu, 2024). The use of digital platforms has 

also led to a 45% increase in international research collaboration due to the ease of 

communication and data sharing (Anderson et al., 2023). 

Looking to the future, the literature reveals several emerging trends that are likely 

to shape the future of educational scientific works. An impressive 89% of researchers 

predict an increase in the use of AI and machine learning for educational data analysis in 

the next five years (Clark & Ramirez, 2024). Furthermore, 76% of the articles emphasize 

the growing importance of data science skills among educational researchers (Evans et 

al., 2023). Finally, 62% of the studies recommend the development of stricter ethical 

standards for technology-based educational research (Martinez & Johnson, 2024). These 

findings underline the growing importance of technology in educational research, 

offering both significant opportunities and challenges. They also provide a foundation for 
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further discussions on the implications and future directions of technology integration in 

educational research. 

Recent developments in the use of technology for educational research have been 

notable in recent years. According to Zhang et al. (2023), there has been a significant 

increase in the use of digital tools for the collection and analysis of educational data. 

Technologies such as Learning Management Systems (LMS), mobile learning platforms, 

and educational data mining tools have become increasingly common in educational 

research. Among the most prominent developments is the application of artificial 

intelligence (AI) and machine learning in educational data analysis. Li and Wang (2024) 

reported that AI algorithms can help researchers identify complex patterns in learning 

data that may be difficult to detect using traditional methods. However, they also 

emphasize the importance of careful interpretation of AI-generated results to avoid bias 

and misinterpretation. 

Technology has also impacted the methodology of educational research by 

transforming how researchers design, conduct, and analyze their studies. Brown et al. 

(2023) argue that technology-based research methodologies, such as learning analytics 

and educational data mining, have enabled researchers to collect and analyze data on a 

much larger and more detailed scale than previously possible. However, this shift has also 

introduced new methodological challenges. For example, Johnson and Smith (2024) 

highlight concerns regarding the validity and reliability of data collected through digital 

platforms. They stress the importance of developing robust validation protocols to ensure 

data quality in technology-based educational research. 

Despite the many opportunities technology offers, its integration into educational 

scientific works also presents several challenges. One major challenge is the digital 

divide, which exists both among researchers and between research subjects. Rodriguez et 

al. (2023) found that access to and the ability to use advanced research technologies 

remain uneven across institutions and countries, potentially leading to bias in global 

research findings. On the other hand, technology also opens up new opportunities for 

collaboration and dissemination of research. Data-sharing platforms and open-access 

publications have significantly improved the accessibility and visibility of educational 

scientific works (Chen & Lee, 2024). This allows for faster and broader exchange of ideas 

and research findings within the global academic community. 

The practical implications of integrating technology into educational scientific 

works are far-reaching. First, there is an urgent need to enhance digital literacy among 

educational researchers. Training programs and professional development initiatives 

should focus on the use of the latest research technology tools (Wilson et al., 2024). 

Second, educational institutions and research funding bodies need to consider investing 

in technological infrastructure to support high-quality educational research. This includes 

not only hardware and software but also technical support and training (Taylor & Nguyen, 

2023). Third, there is a need to develop strong ethical guidelines regarding the use of 

technology in educational research, particularly in terms of data privacy and the 

protection of research subjects (Garcia et al., 2024). 

Looking ahead, several potential directions for future research include: the 

development of more sophisticated analytical methods for interpreting educational big 

data, further exploration of AI and machine learning in the design and implementation of 

educational interventions, longitudinal studies on the long-term impact of technology 

integration in educational research, and international comparative studies on best 

practices in using technology for educational scientific works. 

 

 

 

 



 

1477 
 

CONCLUSION 

This literature review has explored the role of technology in educational scientific 

works, revealing various key aspects that influence the contemporary educational 

research landscape. Several major conclusions can be drawn based on the findings:First, 

there has been a significant adoption of technology in educational research, with the 

majority of researchers (78%) reporting the use of at least one type of digital technology 

in their research processes. This highlights the integral role of technology in modern 

educational research methodologies. Second, technology has transformed research 

methodologies by enhancing the ways researchers collect, analyze, and interpret 

educational data. The ability to work with larger sample sizes, access new types of data, 

and utilize advanced analytical methods such as artificial intelligence (AI) and machine 

learning has significantly expanded the scope and depth of educational research. 

Moreover, the use of technology has led to improvements in research quality, with 

many researchers noting enhanced data analysis accuracy (67%) and more effective data 

triangulation (73%), thereby increasing the validity of research findings. However, the 

integration of technology also presents significant challenges. Issues such as data privacy, 

the digital divide, and the need for higher technical skills among researchers must be 

addressed to ensure effective and ethical use of technology in educational research. 

Furthermore, ethical considerations are crucial, particularly concerning data privacy, 

informed consent in digital environments, and the potential biases within AI algorithms. 

These issues require careful attention and the development of stricter ethical guidelines. 

Lastly, the review suggests that the future of educational research will see 

continued growth in the use of AI and machine learning, underscoring the importance of 

developing data science skills among educational researchers. Overall, this study 

emphasizes the transformative potential of technology in educational scientific works 

while recognizing the need for addressing the challenges and ethical considerations 

associated with its use. 
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