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Abstract: This research aims to explore the impact and effectiveness of technology-based learning 
methods. The methodology employed is qualitative research utilizing a Systematic Literature Review 
approach. Literature sources were retrieved from prominent indexes such as Scopus, DOAJ, and 
Google Scholar, with the publication range spanning from 2013 to 2024. The findings indicate that in 
the realm of evaluation and assessment, the literature offers diverse frameworks and methods to 
gauge the success of technology-based learning implementations. The diversity in these approaches 
reflects the complexity of evaluation and assessment within the context of technology-based learning. 
Despite providing significant insights, there are still knowledge gaps that warrant attention. Future 
research could delve deeper into the specific impacts of technology-based learning on particular 
student groups, such as those with special needs or diverse socio-economic backgrounds. 
Additionally, more detailed investigations into strategies for addressing technical risks and 
challenges, along with further exploration of more effective collaboration models in the context of 
technology-based learning, emerge as urgent research topics to pursue in the future. 
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A. INTRODUCTION 

The shift in the direction of learning towards the utilization of technology has been a 

significant event in the field of education (Mehdipour & Zerehkafi, 2013). In alignment with 

technological advancements, educators and educational institutions are integrating 

technological tools and platforms into the teaching and learning processes. This integration 

represents not only an enhancement in teaching facilities but also involves a fundamental 

transformation in methods and learning strategies. The relevance of this shift lies in its 

potential to enhance interactivity, flexibility, and accessibility in the interaction between 

teachers and students. Technology enables students to access information more quickly and 

in-depth, while teachers can leverage various digital learning tools to present materials in a 

more engaging and effective manner (McKnight et al., 2016). Despite the positive impacts of 

these changes, continuous monitoring and evaluation remain crucial to ensure that the 

implementation of technology in education stays focused on improving the learning 
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experience without compromising critical aspects such as data security and privacy. With an 

understanding and harnessing of these positive potentials, the education sector can evolve in 

line with the dynamics of the times, providing a more robust foundation for shaping a skilled 

generation ready to face global challenges in the digital era (Huda et al., 2017). 

Traditional learning is confronted with increasingly conspicuous limitations in 

accommodating the dynamics of educational needs in the present era. Conventional learning 

models tend to be static and less capable of responding to the diverse individual needs of 

students. The focus on direct instruction, textbooks, and conventional methods often proves 

inadequate in providing a learning experience that meets the complex challenges of the current 

digital age. These limitations may be reflected in a lack of appeal and student engagement, 

considering the tendency of the younger generation to be more responsive to dynamic and 

interactive approaches (McCallum et al., 2015). Innovations in teaching methods are required 

to enhance effectiveness and student engagement (Gilboy et al., 2015). The utilization of 

technology, project-based approaches, and the inclusion of active learning strategies are 

essential aspects in creating a learning environment that is more adaptive and responsive to 

change. By understanding and addressing the limitations of traditional learning, education 

can more effectively prepare students to face the complex challenges and dynamics of the 

contemporary era. 

The advancement of technology has significantly impacted the transformation of access 

and the implementation of learning. This transformation extends beyond merely enhancing 

access to learning resources; it involves fundamental changes in implementation methods. 

Technology has served as a catalyst for change, propelling the evolution of the educational 

process (Kingsley, 2017). Learning accessibility is increasingly broadened through online 

platforms, providing students with the convenience of accessing various learning resources 

without being restricted by geographical or time constraints. The role of technology in 

education encompasses a transformation in teaching strategies, involving more interactive, 

responsive, and project-based approaches (Rahmawati et al., 2020). The introduction of 

technology as a catalyst for change not only creates a more dynamic learning environment but 

also enables better personalized learning according to individual needs and learning styles. 

The role of technology in education is not merely auxiliary but becomes a central element in 

guiding the shift towards a more adaptive and innovative learning approach. 

The use of technology in learning has several benefits, including increased access, 

flexibility, and interactivity (Sarnoto et al., 2023) (Junger et al., 2023). Technology allows for 

greater efficiency and effectiveness in learning, as well as the facilitation of learning skills and 

enrichment of learning content (Putrajaya et al., 2022). Digital media, educational software, 

and online learning platforms provide students with access to course materials, assignments, 

and resources, enhancing their learning experiences (Haddade et al., 2023). Additionally, 

virtual and augmented reality technologies create immersive learning experiences across 

various subjects (Kartiwi & Rostikawati, 2022). The use of digital devices such as laptops, 

tablets, and smartphones allows for personalized learning and access to educational resources. 

Multimedia resources such as videos, images, and audio recordings can also engage students 

and enhance their learning. However, it is important to strike a balance between the use of 
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technology and traditional teaching methods to provide students with a complete and 

effective learning experience. 

The implementation of technology in education faces various obstacles and criticisms. 

One major concern is the need for effective teacher training and pedagogical alignment with 

technology use (Jiang, 2023). Limited awareness, poor infrastructure, budget constraints, and 

resistance to change are identified as significant barriers to integrating information and 

communication technologies (ICTs) in the education sector (Chugh et al., 2023). Additionally, 

the lack of pedagogical training and access to digital technology resources hinder the 

implementation of technology policies in schools (Kamal et al., 2022). However, it is 

acknowledged that ICT integration is a developing process that requires collaboration among 

teachers, students, and school officials (Moses et al., 2022). To address these challenges, 

strategies such as prioritizing professional development, investing in infrastructure, and 

establishing privacy regulations are recommended (Chuaungo et al., 2022). A comprehensive 

understanding of the obstacles and criticisms surrounding technology implementation in 

education requires considering stakeholder perceptions, theoretical frameworks, and success 

metrics. 

Previous research findings have shown that the implementation of technology in learning 

has several advantages, such as increasing efficiency and effectiveness, facilitating learning 

skills, and enriching learning content (Sarnoto et al., 2023). However, there are also 

disadvantages and negative effects, including dependence on technology and potential 

disruption of concentration (Borg et al., 2023). Research has identified knowledge gaps and 

research needs in the implementation of welfare technology, including the need for 

comparative studies, longitudinal studies, and demonstration trials, as well as the 

development of co-design processes involving technology users (Deepa et al., 2022). Studies 

are also needed to explore the acquisition, adoption, and acceptance of welfare technology, as 

well as attitudes, beliefs, and contextual factors related to welfare technology (Deepa et al., 

2022). In the context of school education and technology use, research has found that the 

experiences of privileged and underprivileged children differ in terms of access to internet, 

affordability of ICT devices, quality teachers, parental support, and financial sponsorship 

(Romli et al., 2020). However, both privileged and underprivileged children have similar 

experiences and perspectives in terms of personal ownership of mobile devices, self-directed 

learning, and having a trusted study advisor. 

This research primarily aims to investigate the impact and effectiveness of technology-

based learning methods. Emphasizing the urgency of this study, it is evident that this research 

holds significance in the context of developing an education approach that is adaptive and 

responsive to the needs of students, in parallel with technological advancements. Through the 

exploration of the impact and effectiveness of technology-based learning methods, it is 

anticipated that this research will provide profound insights into how the utilization of 

technology can enhance the learning process. The implementation of effective technology-

based learning methods has the potential to create a more dynamic learning environment, 

adapting to the individual learning styles of students and aligning with the rapid demands of 

technological advancements. 
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B. METHOD 

This study adopts a qualitative approach utilizing the Systematic Literature Review 

method to explore the implications and effectiveness of technology-based learning methods 

in the educational context. Inclusion criteria involve focusing on the implementation of 

technology-based learning methods, relevance to the educational context, and possessing 

adequate clarity and specifications. Conversely, exclusion criteria encompass titles that are too 

general, lack clarity in the scope of education, and exhibit excessive theoretical abstraction. 

Noteworthy databases such as Scopus, DOAJ, and Google Scholar are employed as primary 

sources, utilizing keywords such as Technology-Based Learning, Education Implementation, 

Learning Methods. The publication timeframe spans from 2013 to 2024. The research process 

involves literature identification, the selection of studies meeting inclusion criteria, 

comprehensive analysis of research findings, and synthesizing results to compile a systematic 

report elucidating the impact and effectiveness of technology-based learning methods in 

education. 

 

C. RESULTS AND DISCUSSION 

Based on the search results, several relevant research findings have been identified that 

can elucidate the focus and objectives of this study. We have formulated several aspects that 

need to be described, including: (1) Effectiveness of Technology-Based Learning Methods; (2) 

Influence of Technical Factors in Implementation, (3) The Role of Interaction and Collaboration 

in Technology-Based Learning, and (4) Evaluation and Assessment of Technology-Based 

Learning. In broad terms, an overview can be observed in Table 1. 

 

Table 1. Focus and insight into research results according to eligibility criteria 

No Focus and Scope Author 
Insights or Research Variables 

Discussed 

1 
Technology-Assisted 
Reading Instruction 
(TARI) 

Zuo & Ives (2023) 

Boosting reading motivation, 
enhancing performance, and 
broadening semiotic resources, 
particularly beneficial for 
English Language Learners (ELLs) 
in K-12 settings. 

2 

Technology- 
Enhanced 
Programming 
Curricula 

Phillips et al. (2023) 

Proven effectiveness in delivering 
programming curricula, leading to 
improved academic performance 
and fostering positive attitudes 
towards learning when compared 
to traditional methods. 

3 
Online Learning 
Platforms 

Liwanag & Galicia 
(2023) 

Encouraging self-directed learning, 
positively impacting academic 
achievements, and surpassing 
conventional learning methods. 

4 
Mathematics and 
Geometry Learning 

Çavuş & Deniz (2022) Superiority of technology-assisted 
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teaching over traditional methods 
in enhancing students' 
achievements in mathematics and 
geometry. 

5 Educational Software Tzur et al. (2021) 

Demonstrated effectiveness in 
learning outcomes, particularly 
when an instructor is included for 
better understanding and 
application of studied material. 

6 Game-Based 
Learning (GBL) 

Lopez-Fernandez et 
al. (2021) 

Teacher-authored game-based 
learning as effective as traditional 
teaching in knowledge acquisition, 
but significantly 

more motivating for computer 
science students. 

7 
Computer-Assisted 
Learning (CAL) 

Various 

Positive substitutability for 
traditional learning, especially 
when used in a 

blended approach. 

8 

Computer-Based 
Program for 
Intellectual 
Disabilities 

Algahtani (2020) 

Positive impact on the academic 
skills of children with intellectual 
disabilities. 

9 
Video Technology in 
Preschool Education 

Ikram (2015) 

Potential of video technology in 
improving mathematics and 
English learning for 

preschoolers. 

10 
Technical Factors in 
Technology-Based 
Learning 

Malik (2023), Mirata 
et al. (2022), Sarnoto 
et al. (2023), Taha & 
Abdulrahman (2023) 

Importance of IT infrastructure, 
device accessibility, technical 
support, and the potential for 
disruptions in the successful 
implementation of technology-
based learning methods. 

11 
Inter-Learner 
Interactions and 
Collaborations 

Chen et al. (2022), 
Razali et al. (2020), 
Fleck & Massou 
(2021), Haatainen & 
Aksela (2021) 

Significance of learner-learner, 
learner- instructor, and learner-
content interactions in enhancing 
online learning pedagogy, 
satisfaction, and learning outcomes. 

12 

Barriers and 
Challenges in 
Technology-Based 
Learning 

Maqoqa (2023), Lie et 
al. (2022), Borg et al. 
(2023), Deepa et al. 
(2022), Taha & 
Abdulrahman (2023), 
Sarnoto et al. (2023) 

Identified barriers include teacher 
technology competence, lack of 
resources, and disparities based on 
socio-economic status, internet 
access, affordability of ICT devices, 
and parental support. 
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13 
Evaluation 
Frameworks and 
Assessment Methods 

Baker & O’Neil 
(2023), Shroff et al. 
(2023), Awad & 
Almhosen (2023), 
Oyelere et al. (2022), 
Antonietti et al. (2023) 

Various frameworks for evaluating 
technology-based learning 
programs, measuring student 
perceptions, and assessing 
computational thinking in a 
technological context. 

14 

Advantages and 
Disadvantages of 
Technology-Based 
Learning 

Various 

Advantages include increased 
efficiency, effectiveness of learning, 
and positive learner perception. 
Disadvantages 

encompass teacher technology 
competence, lack of resources, and 
management deficiencies. 

 

Table 1 provides a general overview of various research focuses in the field of technology-

based learning. From the analysis results, it can be inferred that this research encompasses 

various aspects, including the influence of technology on reading instruction, the effectiveness 

of technology-based curriculum development, the impact of interaction and collaboration 

among learners, implementation barriers, and methods of evaluation and assessment. These 

conclusions can serve as a foundation for a deeper understanding of the role of technology in 

the educational context. A detailed discussion of these aspects will be elaborated in the 

following discourse: 

1. Effectiveness of Technology-Based Learning Methods 

Various studies have indicated the efficacy of technology-based learning approaches 

across different educational levels. Research suggests that the utilization of technology in 

reading instruction, known as Technology-Assisted Reading Instruction (TARI), can boost 

reading motivation, enhance performance, and broaden semiotic resources, especially 

benefiting English Language Learners (ELLs) in K-12 settings (Zuo & Ives, 2023). Similarly, 

when compared to traditional methods, technology-enhanced instructional approaches have 

proven more effective in delivering programming curricula, resulting in improved academic 

performance and fostering a positive attitude towards learning ( Phillips et al., 2023). The use 

of online learning platforms has been shown to encourage self-directed learning and positively 

impact academic achievements compared to conventional learning methods (Liwanag & 

Galicia, 2023). Meta-analytical reviews have highlighted the superiority of technology-assisted 

teaching over traditional methods in enhancing students' achievements in mathematics and 

geometry (Çavuş & Deniz, 2022). Additionally, the effectiveness of educational software has 

been demonstrated in terms of learning outcomes, with the inclusion of an instructor 

contributing to a better understanding and application of the studied material (Tzur et al., 

2021). 

The literature consistently supports the effectiveness of technology-based learning 

methods across various levels of education. Lopez-Fernandez et al. (2021) found that game-

based learning (GBL) using teacher-authored games was as effective as traditional teaching in 

terms of knowledge acquisition, but significantly more motivating for computer science 
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students. further demonstrated the positive substitutability of computer-assisted learning 

(CAL) for traditional learning, particularly when used in a blended approach. Algahtani (2020) 

reported a positive impact of a computer-based program on the academic skills of children 

with intellectual disabilities, while Ikram (2015) highlighted the potential of video technology 

in improving mathematics and English learning for preschoolers. These findings collectively 

suggest that technology-based learning methods can be as effective, if not more so, than 

traditional methods. 

These studies consistently lend support to the effectiveness of technology-based learning 

methods across various educational levels. The cited research indicates that technology can be 

a highly effective tool in enhancing learning outcomes, particularly in the contexts of English 

Language Learners (ELLs) in English instruction, programming education, and mathematics 

and geometry. Overall, the literature underscores that the integration of technology in 

education yields consistently positive outcomes. The synthesis of research findings suggests 

that technology serves as a motivator, enhances performance, and provides a broader array of 

resources. Moreover, technology has a positive impact on self-directed learning and overall 

academic achievement. 

 

2. Influence of Technical Factors in Implementation 

Technical factors, such as IT infrastructure and device accessibility, play a crucial role in 

the implementation of technology-based learning methods. These factors have been identified 

as important considerations in the literature (Malik, 2023). The studies highlight the need for 

technical support and the availability of computers and internet access as barriers to 

technology integration in the classroom (Mirata et al., 2022). Additionally, the potential for 

disruptions, such as computer virus attacks, is also mentioned as a challenge (Sarnoto et al., 

2023). On the positive side, the use of technology in education has been found to have a 

positive impact on student learning outcomes, including academic achievement and 

knowledge retention (Madni et al., 2022). It also leads to increased student engagement and 

motivation, as well as improved teacher-student interactions. These findings emphasize the 

importance of addressing technical factors to ensure the successful implementation of 

technology-based learning methods. 

Technical factors, such as IT infrastructure and device accessibility, are crucial in 

implementing technology-based learning methods. These factors impact the availability and 

effectiveness of technology in education, which in turn affects student engagement and 

learning outcomes (Taha & Abdulrahman, 2023). The availability of equipment and tools in 

schools and at home, as well as how learners use digital devices, can determine the success of 

technology integration in teaching and learning (Junger et al., 2023). The quality of teaching 

and teachers' ability to effectively use digital learning tools and resources also play a 

significant role in the impact of technology on student learning (Malik, 2023). Challenges 

identified in the literature include the need for effective integration of technology, the 

development of appropriate pedagogical approaches, and the management of digital equity 

to ensure equal access to resources (Sarnoto et al., 2023). 

Technical factors such as IT infrastructure and device accessibility play a crucial role in 

the implementation of technology-based learning methods. These factors can act as 
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impediments to the integration of technology in the classroom, creating challenges such as a 

lack of technical support and device availability. Additionally, potential disruptions like 

computer virus attacks pose risks to the sustainability of technology-based learning. The 

success of technology utilization in education has been proven to enhance student learning 

outcomes and positively impact teacher-student interactions and student motivation. These 

studies offer a profound understanding of how technical factors can either hinder or facilitate 

the implementation of technology-based learning methods. Despite the challenges, the 

positive benefits on learning outcomes and classroom interactions suggest that investments 

and attention to technical factors can yield significant results. 

 

3. The Role of Interaction and Collaboration in Technology-Based Learning 

Inter-learner interactions and collaborations are important in technology-based learning 

methods. Learner-learner, learner-instructor, and learner-content interactions have been 

frequently cited in the literature (Chen et al., 2022). These interactions support online learning 

pedagogy, enhance the learning and teaching process, and increase students' satisfaction and 

learning outcomes (Razali et al., 2020). Additionally, collaborations among teachers and 

learners in face-to-face or distance learning contribute to the construction of learning. 

Collaborative approaches in project-based learning encourage interdisciplinary group 

formation and facilitate authentic project work, leading to increased engagement and self-

learning among students (Fleck & Massou, 2021). However, there may be drawbacks to 

collaboration, as identified in students' interviews (Haatainen & Aksela, 2021). Overall, inter-

learner interactions and collaborations play a significant role in technology-based learning, 

with positive impacts on learning outcomes and engagement, but potential challenges should 

be considered and addressed. 

Previous research findings have shown that the implementation of technology-based 

learning can have several advantages, such as increasing the efficiency and effectiveness of 

learning, facilitating learning skills, and enriching learning content. However, there are also 

barriers to the implementation of technology-based learning, including teacher technology 

competence and lack of resources (Maqoqa, 2023). Despite these barriers, learners have a 

positive perception of computer usage in mathematics learning and teaching (Lie et al., 2022). 

The management of technology-based learning has been initiated in some schools, but there 

are still weaknesses and deficiencies that need to be addressed (Borg et al., 2023). In the field 

of welfare technology, there are knowledge gaps and research needs related to research 

designs, populations, and the focus of research (Deepa et al., 2022). Additionally, the 

experiences of children with school education and technology for learning differ based on their 

socio-economic status, access to internet, affordability of ICT devices, and parental support. 

The research findings indicate that the integration of inter-learner interactions and 

collaborations has significant implications within technology-based learning methods. These 

interactions not only support online learning but also enrich the overall learning process. 

Collaborations between teachers and learners have proven to make a substantial contribution 

to the development of learning, particularly through collaborative approaches in project-based 

learning. From these findings, it is evident that inter-learner interactions and collaborations 
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are critical elements in designing and implementing technology-based learning methods. 

While the potential benefits, such as improved learning outcomes and student engagement, 

are identified, the findings also acknowledge potential obstacles and challenges in 

collaboration, as reflected in student interviews. 

 

4. Evaluation and Assessment of Technology-Based Learning 

The literature extensively discusses evaluation and assessment in the realm of technology-

based learning. Numerous frameworks and assessment methods have been put forth to gauge 

the effectiveness of technology-driven learning implementations. One framework specifically 

delves into the categories of dependent variables employed in evaluating technology-based 

learning programs, encompassing measures, metrics, and indicators (Baker & O’Neil, 2023). 

Another framework combines collaborative, problem-based, and peer assessment strategies to 

gauge learners' perceptions within a technology-enabled environment (Shroff et al., 2023). A 

student outcome-based assessment and evaluation framework has also been introduced, 

featuring crucial performance metrics for the quantitative evaluation of outcomes (Awad & 

Almhosen, 2023). Furthermore, a pedagogical assessment framework for computational 

thinking has been suggested to evaluate the impact and results of instructional tools in a 

technological context (Oyelere et al., 2022). Additionally, an assessment tool named the ICAP 

Technology Scale has been created to evaluate the integration of technology across diverse 

learning activities (Antonietti et al., 2023). These frameworks and assessment methods serve 

as valuable resources for evaluating and enhancing the effectiveness of technology-based 

learning implementations. 

Numerous evaluation frameworks and methods exist to assess the effectiveness of 

technology-based learning approaches. The Pedagogical Evaluation Framework for 

Computational Thinking Supporting Technologies and Tools concentrates on evaluating the 

suitability of technological tools for facilitating learning activities and improving learning 

outcomes (A’la et al., 2023). The SUMMIT Evaluation Framework acts as a manual for 

assessing various learning technologies, encompassing surgical simulators and real-time 

educational applications (Nozari et al., 2023). The Comprehensive Initiative on Technology 

Evaluation (CITE) formulates methodologies for appraising products used in the developing 

world, taking into account diverse goals, infrastructures, technologies, and products 

(Nurwahidah et al., 2023). Evaluating Technology-Based Curriculum Materials emphasizes 

the assessment of student engagement through observable performances and authentic tasks 

(Chumak, et al., 2023). These frameworks and methods provide educators and researchers 

with the tools to comprehensively evaluate the efficacy of technology-based learning methods, 

enabling informed decisions regarding the integration of technology in education (Shroff et al., 

2023). 

The literature extensively delves into the facets of evaluation and assessment in 

technology-based learning, identifying various frameworks and assessment methods 

employed or recommended. These frameworks involve diverse dependent variables, such as 

measures and indicators, alongside collaborative and outcome-based assessment strategies. 

The presence of these diverse frameworks reflects the complexity inherent in evaluating the 

success of technology-based learning. The frameworks and assessment methods outlined in 
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the literature provide a robust foundation for the evaluation process of technology-based 

learning. They serve as valuable tools for educators and researchers, aiding in the 

comprehensive and holistic assessment of the effectiveness of technology-based learning 

methods. 

 

D. CONCLUSION 

Based on the outlined literature evaluation, it can be concluded that technology-based 

learning has a positive impact across various educational levels. The utilization of technology, 

as seen in Technology-Assisted Reading Instruction (TARI) and programming curricula, has 

proven to enhance motivation, performance, and learning outcomes for students. Additionally, 

technical factors, including IT infrastructure and device accessibility, play a crucial role in the 

success of implementing technology-based learning methods. Despite potential technical 

challenges such as lack of support and security risks, investments and attention to technical 

factors can yield substantial positive outcomes. Interactions and collaborations among learners 

are also proven to be crucial in technology-based learning, offering positive benefits in terms 

of learning outcomes and student engagement.  

It is essential to acknowledge potential weaknesses and challenges in collaboration, as 

identified in student interviews. Regarding evaluation and assessment, the literature presents 

diverse frameworks and methods for measuring the success of implementing technology-

based learning. This diversity reflects the complexity of evaluation and assessment in the 

context of technology-based learning. Although the literature provides significant insights, 

there are still knowledge gaps to be addressed. Further research could delve into the specific 

impacts of technology-based learning on particular student groups, such as those with special 

needs or diverse socio-economic backgrounds. Additionally, in-depth studies on strategies to 

address technical risks and challenges, along with exploring more effective collaboration 

models in the context of technology-based learning, emerge as urgent topics for investigation 

in the future. 
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