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Abstract: The purpose of this narrative review is to summarize and interrogate current
literature relating to the use of FC in robotics education, pedagogical basis, outcomes and
challenges and future trends within STEM disciplines. Robotics education plays a critical role
in teaching students 2 1st century skills, including problem solving, computational thinking and
technical hands-on competencies, but many educators still have challenges promoting hands-
on learning while also covering complex theoretical lessons. The flipped classroom is growing
in popularity as an approach to move teaching time away from traditional lecture and into
active, experiential learning, which is at the heart of robotics education. A systematic, but
[lexible literature review was performed using Scopus, Web of Science and Google Scholar as
leading databases in addition to manual reference screening. We conclude from the review
that effectively designed flipped classroom approaches can often be associated with positive
effects on student engagement, preparedness and high order learning in robotics education.
However, results are mixed and context specific depending on the quality of instructional
design quality, student preparedness, test alignment, and technology access. Ongoing gaps are
identified in the areas of K-12 and vocational research, longitudinal evidence, and teacher
professional development. This review stresses the importance of cohesive pedagogical design
and future research to generate an evidence base for implementing flipped classroom strategies
in robot education.

Keywords: Flipped classroom; Robotics education; STEM learning; Active learning;
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Introduction

Robotic education has also become an important part of current science, technology,
engineering and mathematics (STEM) topics which develops problem-solving skills and
computational thinking and hands on technical skill for 21-st century. (Thamrin et al., 2025).
With growing integration of robotic technology into the educational system, educators are
constantly confronted with how theory should be balanced against practice and lived through
learner- centered activities (Mir, 2025). In the context of this discussion, a flipped classroom
developed as an appealing pedagogical method (Mugadza et al., 2014). In the flipped
classroom, students receive instruction outside of class using videos or electronic materials and
then use their time in class to engage in active learning, collaboration, and problem solving
(Dikilitas & Fructuoso, 2023). Recent large-scale studies of robots in education suggest that
this model matches the needs of robotics education for practicing, experimenting and applying
guided practice. But despite the increasing interest, the current body of literature appears to be
limited and apparently conflicting in its findings with respect to its effectiveness, how it might
be delivered and what impact if any that might have on learner engagement and student learning
outcome (Hussain et al., 2023). There are still knowledge gaps about best practices and
contextual issues including problems surrounding learner readiness, instructor workload
(Ramulumo et al., 2024).

The purpose of this narrative review is to compile the existing information about the flipped
classroom approach in teaching robotics (Baig & Yadegaridehkordi, 2023). It seeks to explore
on pedagogical argumentation, benefits and limitations, as well as emerging trends
(Dusengimana et al., 2023). The review summarizes the instructional design methods, effects
of learning and practical issues about robotics education, which provides an important and
relevant insight into developing educators and researchers as robotics education being growing
and changing (Jiang et al., 2022).

Method

A systematic review of the available research on flipped classroom approaches in robotics
education has been carried out to synthesize the existing body of knowledge regarding the
implementation of the flipped classroom. The methods used were primarily concerned with the
systematic identification, selection, and synthesis of relevant literature; however, due to the
nature of this study being a narrative review, it is acceptable for there to be some degree of
flexibility in this process.

Information Sources

The literature search was performed using multiple electronic databases in order to achieve
comprehensive coverage of the available studies. The three major databases that were searched
include: Scopus, Web of Science, and Google Scholar, as all of these databases are able to index
a wide variety of peer-reviewed journals, as well as conference proceedings, across a broad
spectrum of academic disciplines including education, engineering, and STEM-related fields.
The reference list of highly relevant studies and/or those identified during the course of the
literature search were examined manually to identify any additional studies that may have not
been found during the course of the initial search process.

Search Terms and Delimitations
Terms used to conduct the search were created by combining the key concepts associated with
flipped learning and robotics education. Some of the keywords used in the search included

"flipped classroom," "flipped learning," "robotics education," "educational robotics," "STEM
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robotics," and "engineering education." Boolean operators (AND/OR) were used to combine
the terms to narrow down the number of search results. Search terms were limited to articles
written in English, and to studies that had been published within the last 10-15 years to reflect
both the relatively recent development of flipped classroom pedagogies, and the growing
amount of robotics-based content that is being integrated into educational settings.

Criteria Used for Selection

Articles were selected if they addressed the implementation of the flipped classroom model in
robotics education, or other closely related STEM-based contexts, and provided at least one
form of insight to either the conceptual framework, the empirical evidence, or the practical
application of the flipped classroom. Articles that described the flipped classroom model
without a robotics or hands-on technology component were excluded from further
consideration. Articles that were non-refereed, opinion pieces, and studies that lacked clear
relevance to teaching and learning processes were also excluded. The selection criteria were
designed to strike a balance between inclusivity and relevance to ensure that the final set of
articles included a representative sample of the available perspectives within the field, but did
not include too many disparate articles.

Result and Discussion
Synthesis Analysis

Defining the Flipped Classroom in Robotics Education

Reversing the traditional format of teaching and learning, the flipped classroom (FC) model
transposes the majority of teacher's direct instruction from the class room into a pre-class
activity (previously video lectures or readings) and reserves the class time for the students to
engage in hands on experimentation and problem solving (Zainuddin et al., 2024). The use of
robotics as a medium for learning within an inverted classroom environment facilitates the
development of active learning and student autonomy which are two key principles of the
constructivist and experiential learning frameworks (Dong et al., 2025).

Studies conducted by Bishop & Verleger (2013), Herreid & Schiller (2013), and Zhang et al.
(2025) demonstrate that FC models are very successful at facilitating the type of learning
experiences that are typically required by subjects that require design, iteration, and
collaboration such as robotics education.

There are however various ways that educators define what it means to "flip" the classroom.
Some view the process as being technologically mediated through the use of robotics simulation
software to facilitate students' pre-class conceptualizations while others see the process as
primarily based on pedagogically structured changes to the way in which teachers instruct
students with technology playing a secondary role to the instructional design process.
Regardless of their differing views regarding the definition of the "flip," there appears to be a
broad agreement among researchers that when used in conjunction with project-based,
interactive tasks that are typical of robotics curricula, the FC model will result in a greater level
of conceptual understanding (Fitrah et al., 2025).
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Advantages of the Pedagogical Design of the Flipped Classroom Model for

Robotics Education
Researchers have uniformly highlighted the ability of the FC model to promote enhanced levels
of engagement and problem solving in addition to the promotion of team work among students
involved in robotics education. Examples of this include the study conducted by Jensen et al.
(2015) in which students enrolled in undergraduate robotics course who were taught using the
FC model performed better than students who were taught using traditional lecture-based
formats on tasks involving complex coding and sensor integration.

Additionally, both Long et al. (2019) and Albshry (2025) demonstrated that the availability of
pre-class material provided students with a sense of preparation prior to engaging in
collaborative lab sessions with their peers thereby providing the instructor with the opportunity
to provide students with targeted feedback and scaffolded support.

By contrast, traditional lecture-based methods have been criticized for fostering passive
knowledge acquisition that limits students' opportunities to explore creatively in robotics
education (Gerges, 2025). However, the extent to which the FC model improves students'
learning outcomes varies widely among studies. For example, Lee & Choi (2019) suggested
that the success of the FC model in improving students' learning outcomes is dependent upon
the quality of the pre-class material and the mechanisms for holding students accountable for
completing the pre-class work. Evidence also exists suggesting "content fatigue" occurs when
students do not complete the required preparatory work prior to entering the classroom thereby
creating a possible conflict between students' desire to learn in a self-directed manner and their
willingness to invest sufficient time and effort in completing the pre-class work necessary to
maximize their benefit from the FC model.

Limitations and Challenges of Implementing the Flipped Classroom Model
Although the FC model has many advantages in terms of its pedagogical design, the process of
implementing it in a robotics education setting is fraught with many challenges. One of the most
significant limitations associated with the FC model in robotics education is the technical load
placed on students and instructors, including but not limited to, the need for students to have
access to a computer device, reliable internet service, and access to robotics simulation software
(Rokbani et al., 2012). Educators also report that developing high-quality pre-class materials
takes a considerable amount of time and instructional expertise (Zhou, 2023).

Another limitation of the FC model is that the assessments employed to evaluate students'
understanding of the material in FC settings are often not aligned with the experiential nature
of the in-class activities (Lameshkani et al., 2024). When the assessments in FC settings are
theory-based, it undermines the experiential focus of the in-class activities (Gao & Hew, 2022).
This lack of alignment can also reduce the effectiveness of the FC model.

Moreover, students accustomed to receiving instruction from an instructor may struggle with
the self-directed aspects of FC settings resulting in an initial decline in engagement (Danushka,
2022). Overall, the findings from these studies highlight the need for educators to carefully
integrate the FC model into their curriculum, receive professional development related to
implementing the FC model, and assess students' readiness to implement the FC model
effectively (Albahiri & Almatrafi, 2025).
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Comparative Insights: Flipped Classroom vs. Other Pedagogies

Compared with inquiry-based learning or PBL, the flipped model has different strengths and
roles. Both models stress active involvement, though FC organizes learning around temporal
pre-class conceptualization and in-class application while PBL often integrates these stages.
Hybrid approaches such as flipped inquiry-based robotics have recently become more popular,
where preclass conceptual exploration is combined with open-ended robotic design tasks in the
class. Preliminary findings of such hybrids reveal positive improvements in students' creative
thinking skills and innovative competencies (Aydin & Mutlu, 2023).

Nonetheless, academics warn against generalizing about its effectiveness. Outcomes are not
deliverable free of cultural, institutional and disciplinary contexts. For example, East Asian
robotics teams gain more competitive advantages from structured FC models than western
counterparts, and are more beneficial for Western robotics teams to focus on autonomy. These
differences indicate that the design of FC should be context sensitive rather than being
prescriptive.

Trends, Gaps, and Future Directions
Trends in the current literature show an increasing focus on Al-based flipped learning, in which
adaptive systems already consider pre-class robotics content for personalized instruction
(Saydullayeva, 2025). But there are scant empirical assessments of the practice, particularly in
k-12. Although there are some exceptions (Meschede et al., 2022), research has been skewed
toward tertiary environments and little consideration is given to the possible impact of early
exposure to FC robotics on sustained STEM pathways.

There is another lack in the teacher-training system (Schmid et al., 2023). Many reports take
for granted that teachers are competent at both teaching robotics and digital pedagogy skills but
few address how can educators learn them (Aithal & Aithal, 2023). Furthermore, there is little
longitudinal evidence suggesting whether FC-based robotics education enhances innovation
skills and career readiness (Lim et al., 2023). Future studies could use mixed-methods designs
to investigate not only short-term achievement but also motivational and identity-related
consequences.

Implications for Practice and Policy
In practice, institutions that embrace flipped robotics curricular approaches would need to
invest in instructional design resources, technology infrastructure, and faculty development
(Phokoye et al., 2024). Open educational resources (OERs), as a policy, may also decrease
preparation responsibilities and ensure equity of accessinization policies(Lumadi, 2025).
Similarly, at the policy level, incorporating FC robotics education within national STEM
frameworks could facilitate scalable and inquiry-based learning ecosystems (Haider et al., n.d.).

Conclusion, the synthesis suggests that the flipped class model can be possible transformative
as a pedagogical model in robotics education and to develop of technical skills, collaboration
for solving problems together and supports lifelong learning (Iroda 2024). But the benefits are
contingent on pedagogical coherence, institutional support and evidentiary refinements of FC
approaches.
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Limitations
We conducted twenty-two distinct search queries regarding instruction with robotics,
pedagogical practices including flipped classroom models and active learning, and their overlap
in the context of teaching STEM.

Although providing nice reflections on the introduction of flipped classroom (FC) in robot
education, this narrative review has limitations on its methodology, evidence base and synthesis
method.

Narrative reviews are by nature interpretive and flexible unlike a systematic review, which
creates a subjective element in selection and synthesis of literature. The review was based on
searches from databases, including Scopus and Google Scholar [see PRISMA flow chart (n =
1050 identified, n = 50 included)]. While this methodology provided depth, it may not have
achieved the same level of completeness or reproducibility. The lack of a standardized use of
inclusion criteria and critical appraisal tools like PRISMA or GRADE hampers the transparency
and reproducibility of their procedure. Moreover, publication bias may have affected the
existing literature, as studies with positive results tend to be published more often than those
showing neuter or negative effects.

Identification Selection Eligibility Inclusion
Process n=478

vy $§ 3 I

Total Document Summarize of Documents

Search in Scopus, Remove documents included in
Google Search, Duplicates, n=572 evaluated for Narrative Review
n=1050 eligibility, n=310 Discussion, n=50

Figure 1. PRISMA-based Flow Diagram of Document Selection Process for Narrative
Review

Moreover, search strategies may have unfavourably missed relevant study reports for studies
that used alternative terminology (e.g., "Inverted learning" or "Blended robotics instruction").
There is also the potential for confirmation bias in manual screening and narrative
interpretations, which may have been used to emphasize evidence that supports known benefits
of FC intervention strategies.

Research-based literature on FC application in robotics education generally appears to be
fragmented and context-bound (Filiz et al., 2025). The majority of the studies included were
small scale, exploratory or quasi-experimental in nature and these offered limited
generalizability across educational levels and cultural settings (She & Lai, 2025). Most of the
findings stemmed from tertiary-university-level engineering or computer science courses,
leading to an underrepresentation of k-12 and vocational settings (Hamdan et al., 2022).
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In addition, there has been limited research focusing on longer term learning effects, teacher
adaptation (or not) and/or the sustainability of FC practices in robotics labs (Ray & Sikdar,
2024). This limits our ability to make conclusive claims about sustained effects on student
innovation, computational thinking, or STEM career preparedness. There are also limitations
arising from an excessive reliance on self-reported mechanisms e.g. student satisfaction
questionnaires, which in turn impact on the trustworthiness associated with accounts of impacts.

It was a particular challenge to synthesize results across different methodologies, learning
contexts and educational systems (Alenezi et al., 2023). Studies also showed extreme variation
in the way they operationalized “flipped classroom” and its varying forms of asynchronous and
mixed delivery models (Mushtaq & Igbal, 2024). This heterogeneity made comparisons in the
raw size especially hard and the possibility of any kind of meta-level generalization small.

Furthermore, differences in technical infrastructure, teacher competency and assessment
strategies limits comparative analysis (Fuad et al., n.d.). For instance, results ascribed to the FC
may have been affected by concomitant pedagogic innovations such as project-based learning
or Al-support for feedback. Both of these factors prevented a consistent analysis of the
effectiveness of the FC in robotics education outcomes.

Interpretive approaches to narrative synthesis are at risk of selection and interpretive bias
especially when it is applied across non-equivalent study designs. Such biases could be
reduced in future reviews by the use of a systematic-narrative hybrid, combining structured
search criteria and transparent inclusion processes with the contextually rich narrative synthesis
(Chugh et al., 2023).

In order to enhance the evidence base, it will also be necessary for future work to use mixed
methods research and longitudinal designs in investigating cognitive and affective learning
outcomes in robotics-based FC settings (Anthony, 2025). Increasing the evidence base to cover
diverse educational settings (e.g., primary, secondary and informal STEM education) would
also enhance generalisation. Lastly, robotics education researchers (looking at you!)
instructional designers and educational technologists could work together to develop a common
set of instruments for measuring the effectiveness of FC (Atman Uslu et al., 2023).

Conclusion

The authors of this study conducted a systematic review of the existing body of knowledge
about flipped classrooms as they apply to robotics education. They reviewed how the flipped
classroom model relates to the pedagogy of robotics education, what benefits have been realized
from implementing it, potential drawbacks, and where there may be emerging trends and areas
for growth. In general, the authors found that the flipped classroom model fits well within the
experiential, hands-on approach that is characteristic of robotics learning and has the potential
to increase active engagement, encourage collaborative problem solving, and help students
develop a deeper understanding of the concepts being studied through use of class time for
design, experimentation, and iterative practice. Additionally, the authors noted consistent
evidence that flipping the classroom can prepare students better, provide teachers with the
opportunity to provide more focused instruction, and enable students to develop high level
thinking skills, as long as the pre-class work is adequately designed, and there is clear structure
around student accountability. However, the authors also addressed the gaps in the literature
that were identified at the beginning of the study. These included the lack of a cohesive
evidence-base that spans the varied contexts in which robotics education takes place, the
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majority of the literature examined was limited to short term and post-secondary level, and the
continued issues surrounding learner readiness, the alignment of assessments with course goals,
and the added burden placed upon instructors. By synthesizing data from multiple contexts and
locations, this study demonstrated that the success of the flipped classroom model in robotics
education is dependent upon the pedagogical clarity, technology availability, and the
responsiveness of the educational context rather than just the instructional model itself. As such,
the authors suggest that future research should focus on conducting longitudinal and mixed-
methods studies, expand the scope of their inquiries to include K-12 and vocational settings,
and conduct more rigorous and systematic examinations of teacher professional development
and the design of Al supported flipped classroom models. In doing so, the authors believe that
these types of studies will lead to stronger empirical foundations for the flipped classroom
model and ultimately support the widespread adoption of flipped classroom models in robotics
education.

Acknowledgements

Contributors who do not meet the criteria for authorship should be listed here to acknowledge
their efforts and support, and consent must be taken from these people for their name to appear
(technical assistants, writing assistants or head of department who provided only general
support). Financial support should be disclosed and acknowledged.

Copyright © Academic Inspired Network 46 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1

Volume: 11 Issues: 81 [March, 2026] pp. 39 - 49

Journal of Islamic, Social, Economics and Development (JISED)
eISSN: 0128-1755

Journal website: academicinspired.com/jised

DOI: 10.55573/JISED.118104

References

Al-Senaidi, S., Lin, L., & Poirot, J. (2009). Barriers to adopting technology for teaching and
learning in Oman. Computers & Education, 53(3), 575-590.
https://doi.org/10.1016/j.compedu.2009.03.015

Aithal, P. S., & Aithal, S. (2023). How to empower educators through digital pedagogies and
faculty development strategies. International Journal of Applied Engineering and
Management Letters (IJAEML), 7(4), 139-183.

Albahiri, M., & Almatrafi, M. (2025). The feasibility of using artificial intelligence
technologies in flipped classrooms. Inted 2025 Proceedings, 6919—6927.

Albshry, M. A. H. (2025). Flipping virtual classroom through gamification. its effect on
students’ autonomous motivation, learning achievements, and completion rate of
presession activities in Saudi Higher Education. Newcastle University.

Alenezi, M., Wardat, S., & Akour, M. (2023). The need of integrating digital education in higher
education: Challenges and opportunities. Sustainability, 15(6), 4782.

Anthony, F. (2025). Teaching Methods, Classroom Practices and Frame Works for Integrating
Robotics Effectively. Florence Anthony.

Atman Uslu, N., Yavuz, G. O., & Kocak Usluel, Y. (2023). A systematic review study on
educational robotics and robots. Interactive Learning Environments, 31(9), 5874-5898.

Aydin, G., & Mutlu, O. (2023). Project-Based Learning and the Flipped Classroom Model
Supported Project-Based Learning’s Impact on Academic Success, Retention, and
Individual Innovation Competence. International Journal of Contemporary Educational
Research, 10(4), 823—-833.

Baig, M. L., & Yadegaridehkordi, E. (2023). Flipped classroom in higher education: a systematic
literature review and research challenges. International Journal of Educational Technology
in Higher Education, 20(1), 61.

Chugh, R., Turnbull, D., Cowling, M. A., Vanderburg, R., & Vanderburg, M. A. (2023).
Implementing educational technology in Higher Education Institutions: A review of
technologies, stakeholder perceptions, frameworks and metrics. Education and
Information Technologies, 28(12), 16403—16429.

Danushka, S. A. N. (2022). Best instructional strategy for flipped model of blended learning: a
case study with technology teachers in a virtual learning environment.

Dikilitas, K., & Fructuoso, I. N. (2023). Conceptual framework for flexible learning design:
The Context of flipped classroom. Conceptual Framework for Flexible Learning Design:
The Context of Flipped Classroom. Https.//Doi. Org/10.31265/Usps, 267.

Dong, S., Zhi, R., & Gan, F. (2025). Integrating Robotics in Art Education: Leveraging
Constructivist and Experiential Learning Frameworks to Enhance Cognitive Development,
Problem-Solving Skills and Collaboration Among Diverse Learners. European Journal of
Education, 60(2), €70114.

Dusengimana, C., Munyemana, J. J., & Mugabe, G. (2023). Trends in the use of Flipped
Classroom Model and its Effectiveness in Higher Learning Education: A Systematic
Review. African Educational Research Journal, 11(4), 616—633.

Filiz, O., Kaya, M. H., & Adiguzel, T. (2025). Teachers and Al: Understanding the factors
influencing Al integration in K-12 education. Education and Information Technologies, 1—
37.

Fitrah, M., Sofroniou, A., Setiawan, C., Widihastuti, W., Yarmanetti, N., Jaya, M. P. S,
Panuntun, J. G., Arfaton, A., Beteno, S., & Susianti, 1. (2025). The impact of integrated
project-based learning and flipped classroom on students’ computational thinking skills:
Embedded mixed methods. Education Sciences, 15(4), 448.

Copyright © Academic Inspired Network 47 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1
https://doi.org/10.1016/j.compedu.2009.03.015

Volume: 11 Issues: 81 [March, 2026] pp. 39 - 49

Journal of Islamic, Social, Economics and Development (JISED)
eISSN: 0128-1755

Journal website: academicinspired.com/jised

DOI: 10.55573/JISED.118104

Fuad, A. A. A., Ruslan, A., Anam, M. A., & Hadejia, Y. A. (n.d.). Flipped Classroom in
University-Level Mathematics: A Decade of Research Trends and Impact.

Gao, X., & Hew, K. F. (2022). Toward a 5E-based flipped classroom model for teaching
computational thinking in elementary school: Effects on student computational thinking
and problem-solving performance. Journal of Educational Computing Research, 60(2),
512-543.

Gerges, E. (2025). Beyond Lectures: The Flipped Learning Model. In Best Practices and
Strategies for Online Instructors. Insights from Higher Education Online Faculty (pp. 133—
166). IGI Global Scientific Publishing.

Haider, S., Rizvi, S. U.-S., Ali, S., & Sajjad, A. (n.d.). " Reimagining STEM Education: A
Comprehensive Review of Pedagogical Innovations, Challenges, and Future Directions.

Hamdan, M. K. K. H., Salleh, S. M., Shahrill, M., & Asamoah, D. (2022). Improving conceptual
knowledge and soft skills among vocational students through inquiry-based learning in a
flipped classroom. International Journal of Social Learning (IJSL), 2(2), 235-249.

Hussain, M. 1., Preetha, R., Naik, M. S., Panaskar, H. C., & Das, A. M. (2023). Assessing the
effectiveness of flipped classroom strategy on student performance. European Chemical
Bulletin, 12(8), 2883-2896.

Iroda, K. (2024). Transformative teaching: the flipped classroom revolution. Tangidiy nazar,
tahliliy tafakkur va innovatsion g ‘oyalar, 1(1), 255-259.

Jiang, M. Y., Jong, M. S., Lau, W. W., Chai, C., Liu, K. S., & Park, M. (2022). A scoping review
on flipped classroom approach in language education: Challenges, implications and an
interaction model. Computer Assisted Language Learning, 35(5-6), 1218—1249.

Lee, J., & Choi, H. (2019). Rethinking the flipped learning pre-class: Its influence on the
success of flipped learning and related factors. British Journal of Educational Technology,
50(2), 934-945.

Lim-U-Sanno, K., Hungsapruek, T., & Wiroonratch, B. (2023). Perception of Support for
Robot-Based Teaching and Learning Innovation: A Case Study of Vocational College
Students. Przestrzen Spoteczna (Social Space), 23(2), 429-461.

Lumadi, R. 1. (2025). Disparities in open educational resources: promoting equity in online
learning for higher education. Social Sciences and Education Research Review, 12(1),437—
444,

Meschede, T., Haque, Z., Warfield, M. E., Melchior, A., Burack, C., & Hoover, M. (2022).
Transforming STEM outcomes: Results from a seven-year follow-up study of an
afterschool robotics program’s impacts on freshman students. School Science and
Mathematics, 122(7), 343-357.

Mir, A. H. (2025). Learner-centered pedagogies: transforming education for the 21st century.
Journal of Accounting Research, Utility Finance and Digital Assets, 3(4), 383-387.

Mugadza, J., Kilag, O. K., Hubahib Jr, S., Villaver Jr, M., Najarro, P. A., & Dacanay, L. (2024).
Shifting Paradigms in Language Education: Assessing the Role of Flipped Learning in
High School EFL/ESL Instruction. International Multidisciplinary Journal of Research for
Innovation, Sustainability, and Excellence (IMJRISE), 1(5), 1-6.

Mushtaq, D. M., & Igbal, Z. (2024). Hybrid pedagogies: Assessing the effectiveness of blended
and flipped learning in digital learning environments. International Journal of Emerging
Knowledge Studies, 3(09), 662—669.

Phokoye, S. P., Epizitone, A., Nkomo, N., Mthalane, P. P., Moyane, S. P., Khumalo, M. M.,
Luthuli, M., & Zondi, N. P. (2024). Exploring the adoption of robotics in teaching and
learning in higher education institutions. Informatics, 11(4), 91.

Ramulumo, M. M., Kazeem Ajasa, K. A. B., & Iroha, G. (2024). Innovative Pedagogy:

Copyright © Academic Inspired Network 48 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1

Volume: 11 Issues: 81 [March, 2026] pp. 39 - 49

Journal of Islamic, Social, Economics and Development (JISED)
eISSN: 0128-1755

Journal website: academicinspired.com/jised

DOI: 10.55573/JISED.118104

Revealing Secondary Physical Science Teachers’ Perspectives on the Opportunities and
Challenges of the Flipped Classroom Model During Times of Crisis. Africa Education
Review, 20(5), 63-717.

Ray, S., & Sikdar, D. P. (2024). Al-Driven flipped classroom: Revolutionizing education
through digital pedagogy. Psychology, 7(2), 169—179.

Rokbani, N., Zaidi, A., & Alimi, A. M. (2012). Prototyping a Biped Robot Using an Educational
Robotics Kit. https://doi.org/10.1109/iceeli.2012.6360682

Saydullayeva, S. (2025). The impact of artificial intelligence on personalized learning in a
flipped classroom model. The Eurasia Proceedings of Educational and Social Sciences,
41,44-52.

Schmid, R. F., Borokhovski, E., Bernard, R. M., Pickup, D. 1., & Abrami, P. C. (2023). A meta-
analysis of online learning, blended learning, the flipped classroom and classroom
instruction for pre-service and in-service teachers. Computers and Education Open, 3,
100142.

Shamsi Lameshkani, F., Soleimani, H., Khoshsima, H., & Jafarigohar, M. (2024). The effect of
constructive alignment on academic writing using a virtual flipped classroom: Student
learning and higher thinking. Innovations in Education and Teaching International, 61(2),
329-342.

She, L., & Lai, L. (2025). Is the SPOCs flipped classroom model effective in enhancing student
exam scores? A meta-analysis. Interactive Learning Environments, 1-21.

Thamrin, M. N., Irawan, A., Zulkifli, Z., Al Junid, S. A. M., Megat Ali, M. S. A., & PP Abdul
Majeed, A. (2025). Robotics in Education—Transforming Stem Learning and Skill
Development. In Robotics in Education (pp. 1-12). Springer.

Zainuddin, Z., Chu, S. K. W., & Perera, C. J. (2024). Flipped classroom. In Gamification in A
Flipped Classroom: Pedagogical Methods and Best Practices (pp. 11-65). Springer.

Zhang, Z., Li, W., Shirvani, K., Hung, Y., Chang, Y., & Esche, S. K. (2025). Flipped Classroom
and Collaborative Learning in Tool Design Education for Mechanical Engineering
Technology. 2025 ASEE Annual Conference & Exposition.

Zhou, X. (2023). A conceptual review of the effectiveness of flipped learning in vocational
learners’ cognitive skills and emotional states. Frontiers in Psychology, 13, 1039025.

Copyright © Academic Inspired Network 49 This work is licensed under
- All rights reserved CCBY 4.0


https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1

