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Abstract: The incorporation of advanced technologies into educational contexts has significantly transformed
pedagogical landscapes in recent years, resulting in a method known as "smart learning." This paradigm uses
technologically enhanced teaching methods to improve educational outcomes and experiences. This article
investigates the implications of smart learning for modern education, focusing on how digital tools and resources
are changing teaching and learning practices. It examines the evolution of educational technology, its impact on
student engagement and achievement, the benefits and drawbacks of smart learning, and presents findings and
discussions on the subject.
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1. INTRODUCTION:

The incorporation of advanced technologies into educational contexts has significantly transformed pedagogical
landscapes in recent years, resulting in a method known as “smart learning." This paradigm employs technology-
enhanced teaching methods to improve educational outcomes and experiences. The current article investigates the
implications of smart learning for contemporary education, focusing on how digital tools and resources are reconfiguring
teaching and learning practices. Embedding technology in educational ecosystems is a multifaceted task that necessitates
careful consideration of its dual role as a facilitative tool and a communication platform (Khan, 2017; Cloete, 2017).
This integration is especially important in the new field of Technology Education, where sophisticated technological
advancements can be used to promote technological literacy (Hacker, 1991). However, overcoming both external and
internal barriers remains a significant challenge for effective integration (Bagley, 2015). According to Ramakrishna
(2020), even in contexts that emphasise access, collaboration, and personalised learning opportunities, the educator's
mindset is critical to the successful integration of technology into classroom settings.

The implementation of technology in educational settings has clearly influenced student learning outcomes. This
phenomenon is especially important in higher education settings, where staff preparedness, self-efficacy, and intrinsic
motivation are strong predictors of successful technological intervention implementation (Ali, 2019). The transformative
impact of technology on teaching and learning has increased educational accessibility and engagement (Ghory, 2021).
Nonetheless, the effectiveness of this integration is influenced by a variety of factors, including educators' attitudes
towards technology, access to resources, and training quality (Mitchell, 2016). While the use of novel technologies can
improve student engagement and learning outcomes, it is critical to recognise the diversity of learning styles and the
skills required to interact effectively with such technologies (Sammel, 2014).

2. EVOLUTION OF EDUCATIONAL TECHNOLOGY:

The use of technology in education has a long history, ranging from simple audiovisual aids to complex digital platforms.
Educational technology can be traced back to the early twentieth century, with roots in the behavioural sciences and the
work of educationalists. It has since evolved, with a focus on information technology (IT) and a comprehensive view of
the educational system (Koh 2008). A few educators in the 1950s and 1960s advanced the field by generating national
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interest, creating new academic terrain, and laying the intellectual groundwork (Vaney, 2011). Today, Educational
Technology refers to a wide range of tools, technologies, and strategies for improving learning outcomes (Huang, 2019).
The field of educational technology has undergone a remarkable transformation in recent decades, thanks to rapid
advancements in digital technologies and a growing recognition of their ability to improve teaching and learning
outcomes. Educational technology has transformed the educational landscape, beginning with the introduction of basic
instructional media and progressing to the integration of sophisticated virtual learning environments. Educational
technology began in the early twentieth century, with the introduction of visual instruction tools like filmstrips,
stereographs, and slide projectors (Reiser, 2001). These early technologies aimed to supplement traditional classroom
instruction by offering visual aids for learning. As technology advanced, new media formats emerged, such as
educational radio and television broadcasts, which offered alternative channels for delivering educational content
(Cuban, 1986).

The introduction of computers and digital technologies in the late twentieth century marked a significant shift in
educational technology. CAl and CBT systems emerged, enabling interactive and personalised learning experiences
(Alessi & Trollip, 2001). The advancement of multimedia technologies and the Internet altered educational delivery,
paving the way for online learning, virtual classrooms, and digital learning resources (Harasim, 2000). In recent years,
the rise of mobile technologies, social media, and immersive technologies like virtual reality (VR) and augmented reality
(AR) has added new dimensions to education technology. These technologies have the potential to foster highly
engaging and interactive learning environments by promoting collaboration, experiential learning, and personalised
instruction (Dunleavy et al., 2009).

As educational technology advances, the integration of artificial intelligence (Al), learning analytics, and adaptive
learning systems gains popularity (Luckin et al., 2016). These technologies promise to personalise educational
experiences, provide real-time feedback, and optimise learning paths (Mousavinayak & Taylor, 2021). Despite rapid
progress, effective educational technology implementation remains a multifaceted challenge that must consider
pedagogical approaches, teacher training, infrastructure, and accessibility (Ertmer & Ottenbreit-Leftwich, 2010). As
educational technology advances, ongoing research, collaboration, and evaluation will be essential for realising its full
potential to transform and improve education for all students.

Cultural, theoretical, and practical factors have all had an impact on the development of educational technology.
Learning analytics, artificial intelligence, adaptive technologies, and wearable devices are some of the most recent
advances in this field, and they are transforming learning scenarios. These technologies are expected to have a significant
impact on learning and instruction, but their implementation poses difficulties such as accessibility and personalisation
(Spector, 2013). Despite these challenges, educational technology has expanded to include a wide range of tools and
approaches, from mobile devices to virtual and augmented realities (Huang, 2019).

The evolution of educational technology has had a significant impact on both teaching and learning. McLafferty (2000)
and Adcock (2008) both emphasise the importance of effective technology integration in teacher preparation
programmes, noting that it has become an established part of the educational experience. Paquette (2014) examines the
evolution of technology-based instructional design, focusing on the emergence of new approaches and the need for
educational support. However, Hoon (2009) is concerned about the potential misuse and displacement of traditional
teaching methods, as well as issues of accessibility, cost, and dependability. Despite these challenges, the use of
educational technology has the potential to improve the learning process, as long as it is used appropriately and under
proper supervision.

3. IMPACT ON STUDENT ENGAGEMENT AND ACHIEVEMENT :

Phoong (2019) discovered that smart classrooms significantly improved academic performance, whereas Mendini
(2018) suggested that traditional classrooms are better suited to student engagement. However, Shi (2018) discovered
that smart classroom instruction increased learning engagement and internet self-efficacy. Chen (2024) emphasised the
importance of smart campus design in increasing students' personalised learning engagement and use of smart learning
resources. These findings emphasise the need for additional research into the complex relationship between smart
learning, student engagement, and achievement. Malik (2023) discovered that technology-based education led to
improved learning outcomes and increased student engagement. Similarly, Ali (2020) and Schindler (2017) identified
digital games as a highly effective method of increasing student engagement. Banitt (2013) supported these findings,
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reporting a significant increase in student engagement and enjoyment when technology was used in the classroom. These
studies highlight technology's potential to improve student learning outcomes.

Olori (2024) and Phoong (2019) both found a positive influence, with Olori citing increased motivation and engagement
and Phoong citing improved academic performance. However, Mendini (2018) discovered that traditional classrooms
may be more conducive to student engagement, particularly with instructors, whereas Shi (2018) discovered that smart
classrooms can increase learning engagement and internet self-efficacy when used in conjunction with an appropriate
instructional strategy. Malik (2023) and Behera (2023) discovered that technology-based education led to improved
learning outcomes, such as academic achievement, knowledge retention, and critical thinking skills, as well as increased
student engagement and motivation. Jaiswal (2020) corroborated these findings, demonstrating that educational
technologies improved students' academic performance. Banitt (2013) provided concrete evidence for this, reporting
that incorporating technology into lessons resulted in a significant increase in student engagement and enjoyment. These
studies highlight educational technology's potential for improving student learning outcomes. Bogart (2016) discovered
that, while students thought these technologies were effective, their motivation and participation levels differed.
Similarly, Ha (2014) discovered that, while smart tools can improve educational efficiency, their effectiveness is
dependent on the efforts of both students and teachers. On the other hand, Hawedi (2020) and Kim (2014) both
highlighted the potential of smart learning technologies to improve learning outcomes, with Hawedi emphasising their
transformative role and Kim emphasising their use in problem-solving learning.

4. BENEFITS OF SMART LEARNING:

Smart learning technology provides numerous benefits, including improved learning outcomes, better learning
experiences, and increased interaction and collaboration (Wong, 2021). It also ensures the continuity and accuracy of
educational information, mobility, and student autonomy (Nesterenko, 2023). Smart technologies' educational potential
is further demonstrated by their ability to provide dynamic assessment and feedback mechanisms, highly interactive
mobile devices, and internet-based resource repositories (Spector, 2016). Furthermore, the flexibility and adaptability
of smart learning environments have been demonstrated to benefit both traditional learning and organisational practices
(Hawedi, 2020). The incorporation of technology into educational contexts has resulted in the concept of "smart
learning," which uses advanced technological tools and approaches to enhance the teaching and learning experience.
Kinshuk (2016) defines smart learning environments as those that can adapt to individual learners' needs, preferences,
and abilities, resulting in personalised and engaging educational experiences. Intelligent systems, learning analytics, and
data-driven decision-making all contribute to increased adaptability (Hwang, 2014). Furthermore, smart learning
environments frequently incorporate interactive and immersive technologies such as virtual and augmented reality,
gamification, and simulations, which have been shown to improve student motivation, engagement, and knowledge
retention (Bower et al., 2017; Radianti et al., 2020). Yang (2018) discovered that students did not perceive a significant
integration of smart learning modalities in classroom settings, especially in terms of resource availability and
pedagogical enhancement. However, a meta-analytical study conducted by Shi (2020) discovered that smart classroom-
based instructional interventions can improve students' cognitive learning outcomes, a phenomenon that was
accentuated in large-scale course offerings. Radosavljevi¢ (2019) created a smart classroom model using ambient
intelligence that improved learning outcomes. Naidu (2017) emphasised the potential of learning analytics in smart
classroom environments to enable the delivery of personalised content and improve the learning environment in higher
education settings. Portela (2020) introduced the TechTeach methodology, which combines gamification strategies,
flipped classroom modalities, and interactive technological tools to increase student engagement. Bitter (1998)
emphasised the critical importance of understanding technology and its seamless integration into educational contexts,
offering practical insights into online resources, educational software, and web-based instructional methods. Dickson
(1999) defined a high-technology classroom as one that extends beyond the physical confines of the traditional
classroom by strategically deploying information technology, emphasising the importance of a supportive organisational
culture in facilitating the effective use of novel teaching capabilities. Lever-Duffy (2002) took a pragmatic approach,
investigating the various instructional technologies available to educators and their roles in technology planning.

Smart learning analytics (Smart LA) have been shown to enhance learning experiences and promote self-regulated
learning modalities (Kinshuk, 2018). This phenomenon is particularly relevant in the context of the Smart Campus
paradigm, which has been proposed as a viable solution for the continuous development and improvement of university
education (Noh, 2011). A thorough review of the existing literature on smart learning has revealed the need for additional
research in domains such as the development of relevant pedagogies, the tailoring of smart learning approaches to
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diverse application domains, and the clarification of teachers' perceptions and views about this paradigm (Li, 2021).
According to Wong and Li (2020), smart learning practices frequently involve the use of mobile and smart devices. The
Apriori algorithm, a seminal contribution to association rule learning, has sparked widespread interest due to its potential
applications in educational data mining and knowledge discovery (Agrawal & Srikant, 1994). To gain relevant
knowledge about the design of intelligent learning systems and the Apriori algorithm, Xu (2021) attempted to build an
intelligent learning system using the Apriori algorithm. Using a university physics department as a case study, the author
examined and assessed the system's functionality and implementation.

However, the successful implementation of smart learning technologies necessitates a supportive infrastructure,
effective teacher training, and a culture that values technological innovation in education.

5. CHALLENGES IN IMPLEMENTATION:

Despite the benefits, several barriers prevent the widespread adoption of smart learning technologies. These include
technical issues, insufficient educator training, and resistance to change among some teachers and institutions (Smith &
Brown, 2021). Smart learning technologies face challenges including personalised learning (Sungkur, 2022), designing
new pedagogical tools (Sharma, 2018), developing innovative and sustainable learning styles (Ealu, 2020), and utilising
advanced network technologies (Kademiya, 2017). These challenges highlight the complexities of incorporating
technology into education, as well as the importance of considering individual needs, pedagogical tools, and network
infrastructure.

Implementing smart classrooms poses challenges, including 10T system complexity (Abdellatif, 2019), pedagogical
paradigm shift (Pardo-Baldovi, 2023), innovative approaches (Gros, 2016), and potential for tele-education (Xie, 2001).
These challenges highlight the importance of making multi-perspective decisions when selecting loT systems,
emphasising active learning and the use of technology-mediated methodologies, incorporating smart learning
environments into educational contexts, and investigating the potential of intelligent environments in tele-education.
Chew (2018) cites technical issues, student attitudes, and a lack of time and resources as significant barriers. These
challenges are echoed in Alamri's (2021) study on ESL writing classrooms, which emphasises the importance of
technical assistance. Mitchell (2011) emphasises the financial and managerial challenges associated with instructional
technology. According to Keengwe (2009), professional development models can assist teachers in meeting these
challenges, particularly in early childhood education.

6. RESULTS:

Data from various studies and sources show that smart learning has a multifaceted impact on contemporary education.
The analysis reveals several key findings:

%+ Phoong (2019) and Shi (2018) found that smart classrooms significantly improve student engagement and
academic performance. The use of interactive and adaptive technologies in these settings increases student
participation and motivation.

+«» Improved Academic Outcomes: Malik (2023) and Behera (2023) found that technology-based education leads
to better learning outcomes, such as higher academic achievement, knowledge retention, and critical thinking
skills. These enhancements are due to the personalised and interactive nature of smart learning tools.

+«» Implementation Challenges: Despite the benefits, implementing smart learning technologies presents significant
challenges. Issues such as technical difficulties, insufficient educator training, and resistance to change are
prevalent. Alamri (2021) emphasises the importance of strong technical support and professional development
in overcoming these barriers.

¢ Perceptions and Effectiveness: Smart learning technologies are perceived differently. While some studies, such
as those conducted by Ha (2014) and Bogart (2016), show positive student feedback and increased educational
efficiency, others, such as Mendini (2018), suggest that traditional classrooms may still be more effective in
certain contexts.

+«+ Pedagogical Shifts and Innovations: The transition to smart learning necessitates novel pedagogical approaches.
According to Sharma (2018) and Portela (2020), incorporating gamification, flipped classroom methodologies,
and interactive tools can significantly improve learning outcomes. However, this necessitates careful integration
and innovative instructional design.
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++ Learning analytics plays an important role in smart learning environments. According to Kinshuk (2018) and
Noh (2011), these tools offer valuable insights into student performance and learning patterns, allowing for
more personalised and effective educational interventions.

7. DISCUSSION:

The study found that smart learning technologies have the potential to transform education by increasing engagement,
improving academic outcomes, and providing personalised learning experiences. However, successful integration of
these technologies requires addressing significant challenges such as technical support, educator training, and resistance
to change. The variability in the effectiveness of smart learning tools across educational contexts suggests that a one-
size-fits-all approach is impractical. Instead, tailored strategies that take into account the specific needs and
circumstances of each educational setting are required.

Furthermore, the transition to smart learning necessitates a rethinking of pedagogical practices. Innovative
methodologies, such as gamification and flipped classrooms, show promise, but they must be carefully implemented
and supported. Learning analytics emerge as a critical component, providing data-driven insights to improve educational
practices and outcomes.

8. CONCLUSION:

The integration of smart learning technologies into modern education offers a promising avenue for increasing student
engagement, improving academic performance, and providing personalised learning experiences. The evolution of
educational technology, from simple audiovisual aids to sophisticated digital platforms, has significantly altered
teaching and learning methods. While the advantages of smart learning are clear, successful implementation necessitates
overcoming a number of obstacles, including technical issues, educator training, and resistance to change.

The findings highlight the importance of tailored approaches that take into account the unique needs of each educational
context. Pedagogical innovations like gamification, flipped classrooms, and interactive tools have potential, but they
require careful planning and support. Learning analytics play an important role in personalising education and improving
learning outcomes.

Finally, smart learning represents a significant shift in educational paradigms, allowing for more engaging, effective,
and personalised learning. Future research and practice should focus on addressing implementation challenges,
investigating the various impacts of smart learning technologies, and developing innovative pedagogical approaches to
fully realise the potential of technology-enhanced teaching in modern education.

REFERENCES:

1. Khan, S., & Alamri, S. (2017). Technology integration in education. Imam Journal of Applied Sciences, 2, 1-7.
https://doi.org/10.4103/ijas.ijas_32_16

2. Cloete, A. (2017). Technology and education: Challenges and opportunities. HTS Teologiese Studies-Theological Studies,
73, 7. https://doi.org/10.4102/HTS.V7314.4589

3. Hacker, M., Gordon, A., & De Vries, M. J. (2012). Integrating advanced technology into technology education. In NATO
ASI Series. https://doi.org/10.1007/978-3-642-76768-5

4. RYAN,T., & BAGLEY, G. (2015). Nurturing the integration of technology in education / Egitimde teknoloji entegrasyonu.
Egitimde Kuram Ve Uygulama, 11(1), 33-50. https://doi.org/10.17244/eku.15490

5. Ramakrishna, A. (2020). Technology Integration in Education. Retrieved from
https://api.semanticscholar.org/CorpusiD:216267438

6. Ali, W. (2019). The Efficacy of Evolving Technology in Conceptualizing Pedagogy and Practice in Higher Education.
Higher Education Studies. https://doi.org/10.5539/HES.VIN2P81

7. Ghory, S., & Ghafory, H. (2021). The impact of modern technology in the teaching and learning process. Retrieved from
https://doi.org/10.53894/ijirss.v4i3.73

8. Mitchell, G. W., Wohleb, E. C., & Skinner, L. B. (2016). Perceptions of Public Educators regarding Accessibility to
Technology and the Importance of Integrating Technology across the Curriculum. Retrieved from
https://api.semanticscholar.org/CorpusiD:114808069

9. Sammel, A., Weir, K., & Klopper, C. (2014). The Pedagogical Implications of Implementing New Technologies to
Enhance  Student  Engagement  and Learning  Outcomes. Creative  Education, 5, 104-113.
https://doi.org/10.4236/CE.2014.52017

Available online on — https://shikshansanshodhan.researchculturesociety.org/ Page 32


https://doi.org/10.4103/ijas.ijas_32_16
https://doi.org/10.4102/HTS.V73I4.4589
https://doi.org/10.1007/978-3-642-76768-5
https://doi.org/10.17244/eku.15490
https://api.semanticscholar.org/CorpusID:216267438
https://doi.org/10.5539/HES.V9N2P81
https://doi.org/10.53894/ijirss.v4i3.73
https://api.semanticscholar.org/CorpusID:114808069
https://doi.org/10.4236/CE.2014.52017

Shikshan Sanshodhan : Journal of Arts, Humanities and Social Sciences ISSN(0): 2581-6241
Monthly, Peer-Reviewed, Refereed, Indexed Journal Impact Factor: 6.831
Volume - 7, Issue - 05, May - 2024

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.
20.
21.
22.
23.
24.
25.
26.

217.
28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

Kinshuk, & Kumar, V. (2018). Advancing learning through smart learning analytics: A review of case studies. Asian
Association of Open Universities Journal, 13(1), 1-12. https://doi.org/10.1108/AAOUJ-12-2017-0039

Noh, K.-S., & Ju, S.-h. (2011). An exploratory study on smart campus model. In Proceedings of the Journal of Digital
Policy & Management (Vol. 9, No. 3, pp. 181). https://doi.org/10.14400/JDPM.2011.9.3.181

Li, K. C., & Wong, B. T.-m. (2021). Review of smart learning: Patterns and trends in research and practice. Australasian
Journal of Educational Technology. https://doi.org/10.14742/AJET.6617

Wong, B. T.-m., & Li, K. C. (2020). Research and practice in smart learning: A literature review. In 2020 International
Symposium on Educational Technology (ISET) (pp. 23-26). https://doi.org/10.1109/1SET49818.2020.00015

Agrawal, R., & Srikant, R. (1994). Fast algorithms for mining association rules. Proc. 20th Int. Conf. Very Large Data
Bases, VLDB, 1215, 487-499.

Xu, J. (2021). Research on smart learning system model. Journal of Physics: Conference Series, 1852(3), 032005.
https://doi.org/10.1088/1742-6596/1852/3/032005

Ha, 1., & Kim, C. (2014). The research trends and the effectiveness of smart learning. International Journal of Distributed
Sensor Networks, 10. https://doi.org/10.1155/2014/537346

Yang, J., Pan, H., Zhou, W., & Huang, R. (2018). Evaluation of smart classroom from the perspective of infusing
technology into pedagogy. Smart Learning Environments, 5. https://doi.org/10.1186/s40561-018-0070-1

Shi, Y., Yang, H., Zhang, J., Pu, Q., & Yang, H. H. (2020). A meta-analysis of students' cognitive learning outcomes in
smart classroom-based instruction. In 2020 International Symposium on Educational Technology (ISET) (pp. 8-12).
https://doi.org/10.1109/ISET49818.2020.00012

Radosavljevi¢, V., Radosavljevi¢, S., & Jeli¢, G. (2019). Ambient intelligence-based smart classroom model. Interactive
Learning Environments, 30, 307-321. https://doi.org/10.1080/10494820.2019.1652836

Naidu, V. R., Singh, B., Hasan, R., & Al Hadrami, G. (2017). Learning analytics for smart classrooms in higher education.
IJAEDU- International E-Journal of Advances in Education, 3, 356-362. https://doi.org/10.18768/IJAEDU.338514
Portela, F. (2020). TechTeach - An innovative method to increase the students' engagement at classrooms. Inf., 11, 483.
https://doi.org/10.3390/info11100483

Bitter, G. G., & Pierson, M. E. (1998). Using technology classroom. Retrieved from
https://api.semanticscholar.org/CorpusiD:59776065

Dickson, G. W., & Segars, A. H. (1999). Redefining the high-technology classroom. The Journal of Education for Business,
74, 152-156. https://doi.org/10.1080/08832329909601678

Lever-Duffy, J. C., McDonald, J. B., & Mizell, A. P. (2002). The 21st-century classroom: Teaching and learning with
technology. Retrieved from https://api.semanticscholar.org/CorpusiD:60224422

Alessi, S. M., & Trollip, S. R. (2001). Multimedia for learning: Methods and development (3rd ed.). Allyn & Bacon.
Bower, M., Lee, M. J., & Dalgarno, B. (2017). Collaborative learning across physical and virtual worlds: Factors supporting
and constraining learners in a blended reality environment. British Journal of Educational Technology, 48(2), 407-430.
https://doi.org/10.1111/bjet.12435

Cuban, L. (1986). Teachers and machines: The classroom use of technology since 1920. Teachers College Press.
Dunleavy, M., Dede, C., & Mitchell, R. (2009). Affordances and limitations of immersive participatory augmented reality
simulations for teaching and learning. Journal of Science Education and Technology, 18(1), 7-22.
https://doi.org/10.1007/s10956-008-9119-1

Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2010). Teacher technology change: How knowledge, confidence, beliefs, and
culture intersect. Journal of Research on Technology in Education, 42(3), 255-284.
https://doi.org/10.1080/15391523.2010.10782551

Harasim, L. (2000). Shift happens: Online education as a new paradigm in learning. The Internet and Higher Education,
3(1-2), 41-61. https://doi.org/10.1016/S1096-7516(00)00032-4

Januszewski, A., & Molenda, M. (Eds.). (2008). Educational technology: A definition with commentary. Routledge.
Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016). Intelligence unleashed: An argument for Al in education.
Pearson Education.

Mousavinayak, S., & Taylor, D. (2021). Adaptive learning systems: Towards a research framework. Journal of Educational
Technology Systems, 49(4), 438-455. https://doi.org/10.1177/0047239520982557

Reiser, R. A. (2001). A history of instructional design and technology: Part I: A history of instructional media. Educational
Technology Research and Development, 49(1), 53-64. https://doi.org/10.1007/BF02504506

McLafferty, C. L. (2000). Technology revolution = education evolution. Kappa Delta Pi Record, 37(1), 22-25.
https://doi.org/10.1080/00228958.2000.10518792

Adcock, P. K. (2008). Evolution of teaching and learning through technology. The Delta Kappa Gamma bulletin, 74(1),
37. Retrieved from https://api.semanticscholar.org/CorpusiD:107493870

Paquette, G. (2014). Technology-based instructional design: Evolution and major trends. Retrieved from
https://doi.org/10.1007/978-1-4614-3185-5_53

de Hoon, S. (2009). The technological teacher: How educational technology is changing the role of teachers in the high
school classroom. Retrieved from https://api.semanticscholar.org/CorpusiD:152468573

Koh, E., & Lim, J. (2008). The emergence of educational technology. In HCE3 (pp. 6). https://doi.org/10.1007/978-0-387-
09657-5_6

Available online on — https://shikshansanshodhan.researchculturesociety.org/ Page 33


https://doi.org/10.1108/AAOUJ-12-2017-0039
https://doi.org/10.14400/JDPM.2011.9.3.181
https://doi.org/10.14742/AJET.6617
https://doi.org/10.1109/ISET49818.2020.00015
https://doi.org/10.1088/1742-6596/1852/3/032005
https://doi.org/10.1155/2014/537346
https://doi.org/10.1186/s40561-018-0070-1
https://doi.org/10.1109/ISET49818.2020.00012
https://doi.org/10.1080/10494820.2019.1652836
https://doi.org/10.18768/IJAEDU.338514
https://doi.org/10.3390/info11100483
https://api.semanticscholar.org/CorpusID:59776065
https://doi.org/10.1080/08832329909601678
https://api.semanticscholar.org/CorpusID:60224422
https://doi.org/10.1007/s10956-008-9119-1
https://doi.org/10.1080/15391523.2010.10782551
https://doi.org/10.1016/S1096-7516(00)00032-4
https://doi.org/10.1177/0047239520982557
https://doi.org/10.1007/BF02504506
https://doi.org/10.1080/00228958.2000.10518792
https://api.semanticscholar.org/CorpusID:107493870
https://doi.org/10.1007/978-1-4614-3185-5_53
https://api.semanticscholar.org/CorpusID:152468573
https://doi.org/10.1007/978-0-387-09657-5_6
https://doi.org/10.1007/978-0-387-09657-5_6

Shikshan Sanshodhan : Journal of Arts, Humanities and Social Sciences ISSN(0): 2581-6241
Monthly, Peer-Reviewed, Refereed, Indexed Journal Impact Factor: 6.831
Volume - 7, Issue - 05, May - 2024

40

41.

42,
43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Huang, R., Spector, J. M., & Yang, J. (2019). Emerging issues in educational technology. Educational Technology.
https://doi.org/10.1007/978-981-13-6643-7_13

Spector, J. M., Johnson, Smith, Levine, Willis, & Haywood. (2013). Emerging educational technologies and research
directions. J. Educ. Technol. Soc., 16, 21-30. Retrieved from https://api.semanticscholar.org/CorpuslD:979922

Saettler, P. (1978). The roots of educational technology. Retrieved from https://doi.org/10.1080/0033039780150102

De Vaney, A., & Butler, R. P. (2011). Voices of the founders: Early discourses in educational technology. Retrieved from
https://api.semanticscholar.org/CorpusiD:209366991

Phoong, S. Y., Phoong, S. W., Moghavvemi, S., & Sulaiman, A. (2019). Effect of smart classroom on student achievement
at higher education. Journal of Educational Technology Systems, 48(3), 291-304.
https://doi.org/10.1177/0047239519870721

Mendini, M., & Peter, P. C. (2018). Research note: The role of smart versus traditional classrooms on students' engagement.
Marketing Education Review, 29(1), 17-23. https://doi.org/10.1080/10528008.2018.1532301

Shi, Y., Peng, C., Wang, S., & Yang, H. H. (2018). The effects of smart classroom-based instruction on college students'
learning engagement and internet self-efficacy. In International Conference on Blended Learning.
https://doi.org/10.1007/978-3-319-94505-7_21

Chen, S., Li, Q., & Wang, T. (2024). Smart campus and student learning engagement. International Journal of Information
and Communication Technology Education. https://doi.org/10.4018/ijicte.337611

Malik, R. (2023). Impact of technology-based education on student learning outcomes and engagement. In 2023 10th
International Conference on Computing for Sustainable Global Development (INDIACom) (pp. 784-788). Retrieved from
https://api.semanticscholar.org/CorpusiD:258510671

Ali, M. (2020). Student engagement and ICT: A meta-analysis. Retrieved from
https://api.semanticscholar.org/CorpusiD:231800605

Schindler, L. A., Burkholder, G., Morad, O. A., & Marsh, C. (2017). Computer-based technology and student engagement:
A critical review of the literature. International Journal of Educational Technology in Higher Education, 14.
https://doi.org/10.1186/s41239-017-0063-0

Banitt, J., Theis, S. L., & Van Leeuwe, L. (2013). The effects of technology integration on student engagement. Retrieved
from https://api.semanticscholar.org/CorpusiD:59153962

Olori, A. L., & Dosunmu, M. M. (2024). Influence of smart classroom environment on students' interest and active
engagement. Journal Plus Education. https://doi.org/10.24250/jpe/1/2024/a0/mmd/

RESEARCH NOTE: THE ROLE OF SMART VERSUS TRADITIONAL CLASSROOMS ON STUDENTS’
ENGAGEMENT" by Monica Mendini and Paula C. Peter, published in Marketing Education Review in 2018

Malik, R. (2023). Impact of technology-based education on student learning outcomes and engagement. 2023 10th
International Conference on Computing for Sustainable Global Development (INDIACom), 784-788.
https://api.semanticscholar.org/CorpusiD:258510671

Behera, D. K. (2023). Technological interventions in education: An empirical review of their impact on learning outcomes.
ALSYSTECH Journal of Education Technology. https://doi.org/10.58578/alsystech.v1i1.1674

Jaiswal, P. (2020). Integrating educational technologies to augment learners' academic achievements. International Journal
of Emerging Technologies in Learning, 15(2), 145-159. https://doi.org/10.3991/ijet.v15i02.11809

Banitt, J., Theis, S. L., & Van Leeuwe, L. (2013). The effects of technology integration on student engagement. Retrieved
from https://api.semanticscholar.org/CorpuslD:59153962

Sungkur, R. K., & Maharaj, M. S. (2022). A review of intelligent techniques for implementing SMART learning
environments. Lecture Notes in Electrical Engineering. https://doi.org/10.1007/978-981-16-9154-6_69

Sharma, B. N., Nand, R., Naseem, M., Reddy, E., Narayan, S. S., & Reddy, K. (2018). Smart learning in the Pacific: Design
of new pedagogical tools. In 2018 IEEE International Conference on Teaching, Assessment, and Learning for Engineering
(TALE) (pp. 573-580). https://doi.org/10.1109/TALE.2018.8615269

Talu, S. (2020). New perspectives in the implementation of smart-technologies in higher education. Proceedings of the 2nd
International Scientific and Practical Conference “Modern Management Trends and the Digital Economy: From Regional
Development to Global Economic Growth” (MTDE 2020). https://doi.org/10.2991/aebmr.k.200502.042

Kademiya, M. Y., & Kobysia, V. M. (2017). Implementation SMART-learning tools of modern network technologies.
CTE Workshop Proceedings. https://doi.org/10.55056/cte.322

Abdellatif, 1. (2019). Towards a novel approach for designing smart classrooms. In 2019 IEEE 2nd International
Conference on Information and Computer Technologies (ICICT) (pp. 280-284).
https://doi.org/10.1109/INFOCT.2019.8711355

Pardo-Baldovi, M. I., San Martin-Alonso, A., & Peirats-Chacon, J. (2023). The smart classroom: Learning challenges in
the digital ecosystem. Education Sciences. https://doi.org/10.3390/educsci13070662

Gros, B. (2016). The design of smart educational environments. Smart Learning Environments, 3.
https://doi.org/10.1186/540561-016-0039-x

Xie, W., Shi, Y., Xu, G., & Xie, D. (2001). Smart Classroom - An intelligent environment for tele-education. In IEEE
Pacific Rim Conference on Multimedia. https://doi.org/10.1007/3-540-45453-5 85

Available online on — https://shikshansanshodhan.researchculturesociety.org/ Page 34


https://doi.org/10.1007/978-981-13-6643-7_13
https://api.semanticscholar.org/CorpusID:979922
https://doi.org/10.1080/0033039780150102
https://api.semanticscholar.org/CorpusID:209366991
https://doi.org/10.1177/0047239519870721
https://doi.org/10.1080/10528008.2018.1532301
https://doi.org/10.1007/978-3-319-94505-7_21
https://doi.org/10.4018/ijicte.337611
https://api.semanticscholar.org/CorpusID:258510671
https://api.semanticscholar.org/CorpusID:231800605
https://doi.org/10.1186/s41239-017-0063-0
https://api.semanticscholar.org/CorpusID:59153962
https://doi.org/10.24250/jpe/1/2024/ao/mmd/
https://doi.org/10.58578/alsystech.v1i1.1674
https://doi.org/10.3991/ijet.v15i02.11809
https://api.semanticscholar.org/CorpusID:59153962
https://doi.org/10.1007/978-981-16-9154-6_69
https://doi.org/10.1109/TALE.2018.8615269
https://doi.org/10.2991/aebmr.k.200502.042
https://doi.org/10.55056/cte.322
https://doi.org/10.1109/INFOCT.2019.8711355
https://doi.org/10.3390/educsci13070662
https://doi.org/10.1186/s40561-016-0039-x
https://doi.org/10.1007/3-540-45453-5_85

Shikshan Sanshodhan : Journal of Arts, Humanities and Social Sciences ISSN(0): 2581-6241
Monthly, Peer-Reviewed, Refereed, Indexed Journal Impact Factor: 6.831
Volume - 7, Issue - 05, May - 2024

66

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Chew, S. W., Cheng, I.-L., Kinshuk, & Chen, N.-S. (2018). Exploring challenges faced by different stakeholders while
implementing educational technology in classrooms through expert interviews. Journal of Computers in Education, 5, 175-
197. https://doi.org/10.1007/S40692-018-0102-4

Mitchell, R. L. G. (2011). Planning for instructional technology in the classroom. New Directions for Community Colleges,
2011(156), 45-52. https://doi.org/10.1002/CC.445

Keengwe, J., & Onchwari, G. (2009). Technology and early childhood education: A technology integration professional
development model for practicing teachers. Early Childhood Education Journal, 37(3), 209-218.
https://doi.org/10.1007/S10643-009-0341-0

Bogart, W. V. D., & Wichadee, S. (2016). Students’ perceived effectiveness of educational technologies and motivation in
smart classroom. TEM Journal, 5(4), 566-574. https://doi.org/10.18421/TEM54-22

Ha, I., & Kim, C. (2014). The research trends and the effectiveness of smart learning. International Journal of Distributed
Sensor Networks, 10. https://doi.org/10.1155/2014/537346

Hawedi, H. S., & Abdullah, A. A. R. A. (2020). Innovative shift in smart learning environment. Asian Journal of Research
in Computer Science. https://doi.org/10.9734/ajrcos/2020/v6i330162

Wong, B. T.-M., & Li, K. C. (2021). The benefits and challenges of smart learning: A literature review. In 2021
International Symposium on Educational Technology (ISET) (pp. 161-164).
https://doi.org/10.1109/ISET52350.2021.00041

Nesterenko, 1. (2023). Major benefits of using smart technologies in education. Scientific Bulletin of Mukachevo State
University Series “Pedagogy and Psychology”. https://doi.org/10.52534/msu-pp1.2023.31

Rawat, A., & Dangwal, K. L. (2017). Technologies for smart learning. Journal on Educational Technology, 7, 11-22.
https://doi.org/10.5958/2249-5223.2017.00002.X

Coanca, M. (2018). Features of smart learning. [Conference presentation]. Retrieved from
https://api.semanticscholar.org/CorpusiD:207968666

Bower, M., Lee, M. J., & Dalgarno, B. (2017). Collaborative learning across physical and virtual worlds: Factors supporting
and constraining learners in a blended reality environment. British Journal of Educational Technology, 48(2), 407-430.
https://doi.org/10.1111/bjet.12435

Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2010). Teacher technology change: How knowledge, confidence, beliefs, and
culture  intersect.  Journal of  Research on  Technology in Education,  42(3),  255-284.
https://doi.org/10.1080/15391523.2010.10782551

Hwang, G. J. (2014). Definition, framework and research issues of smart learning environments - a context-aware
ubiquitous learning perspective. Smart Learning Environments, 1(1), 4. https://doi.org/10.1186/s40561-014-0004-5
Kinshuk. (2016). Roadmap for smart learning. In M. Spector, B. B. Lockee, & M. D. Childress (Eds.), Learning, Design,
and Technology: An International Compendium of Theory, Research, Practice, and Policy (pp. 1-24). Springer
International Publishing. https://doi.org/10.1007/978-3-319-17727-4 116-1

Radianti, J., Majchrzak, T. A., Fromm, J., & Wohlgenannt, I. (2020). A systematic review of immersive virtual reality
applications for higher education: Design elements, lessons learned, and research agenda. Computers & Education, 147,
103778. https://doi.org/10.1016/j.compedu.2019.103778

Zhu, Z. T., Yu, M. H., & Riezebos, P. (2016). A research framework of smart education. Smart Learning Environments,
3(1), 4. https://doi.org/10.1186/s40561-016-0026-2

Available online on — https://shikshansanshodhan.researchculturesociety.org/ Page 35


https://doi.org/10.1007/S40692-018-0102-4
https://doi.org/10.1002/CC.445
https://doi.org/10.1007/S10643-009-0341-0
https://doi.org/10.18421/TEM54-22
https://doi.org/10.1155/2014/537346
https://doi.org/10.9734/ajrcos/2020/v6i330162
https://doi.org/10.1109/ISET52350.2021.00041
https://doi.org/10.52534/msu-pp1.2023.31
https://doi.org/10.5958/2249-5223.2017.00002.X
https://api.semanticscholar.org/CorpusID:207968666
https://doi.org/10.1111/bjet.12435
https://doi.org/10.1080/15391523.2010.10782551
https://doi.org/10.1186/s40561-014-0004-5
https://doi.org/10.1007/978-3-319-17727-4_116-1
https://doi.org/10.1016/j.compedu.2019.103778
https://doi.org/10.1186/s40561-016-0026-2

