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Do Open and Distance Learning institutions need more (or better supported) centres 
for teaching and learning? 

The scope of research among the articles in this issue is broad. The article topics range from Arabic nursing 

students using artificial intelligence (AI) to teaching opera online in China to using mobile learning to teach 

mathematics. What they share is a common interest in initiating or understanding the use of open, digital, 

or distance education to support or improve learning.   

Aydemir and Kır researched AI-generated tests. The study assessed how learners and experts responded 

to AI-generated multiple-choice questions, fill-in-the-blank exercises, and true-false activities in an online 

course.  Students were more likely to view and then complete instructor-created content than AI-generated 

content.  Students seemed to have more superficial engagement with AI-generated content, as they 

struggled to clearly understand instructions from AI. Therefore, the authors strongly advocate for the role 

of human oversight with AI content. 

As AI becomes used in various educational courses and programs, it is important to assess its uptake and 

use.  Alenazi studied the psychometric properties of an Arabic version of the well-known UTAUT model 

of technology adoption (Unified Theory of Acceptance and Use of Technology).  Was the model useful for 

assessing nursing students’ use of AI? The analysis supported the construct validity of the nine UTAUT 

constructs: performance expectancy, effort expectancy, social influence, facilitating conditions, hedonic 

motivation, price value, habit, behavioral intention, and use behavior. The results support the validity of 

the UTAUT model in the Arabic cultural context. The study also offers insights into the factors influencing 

nursing students’ acceptance and use of AI in healthcare education. 

Shen, Chang, & Yang discuss learning effectiveness and deep learning in blended learning formats. Poor 

integration of online and in-person learning can lead to superficial student engagement. Using the 

Community of Inquiry-based blended learning model, the authors conducted a quasi-experimental design 

to study learning effectiveness and deep learning.  They found that the blended learning group 

demonstrated superior learning effectiveness and reported higher deep learning perceptions compared to 

the traditional learning group. The results are useful, especially to educators who want to design blended 

learning that fosters deep learning.  
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Wang, Zhan & Song researched HyFlex courses, courses where students can choose to attend classes in 

person, participate synchronously online, or engage asynchronously through recorded materials. Hyflex 

allows students to combine multiple modes to tailor their learning experience.  Though the multiple modes 

could pose challenges for team collaboration, the study found that effective communication significantly 

enhanced team performance. Creating a positive team atmosphere moderated this relationship. But an 

overly positive atmosphere may hinder constructive critique and diminish performance. They suggest that 

educators foster communication strategies that encourage open dialogue and critical thinking, while 

maintaining a supportive yet not overly positive team environment.  

Islam and Mahmud were interested in the experience of important, often understudied educators in 

ODL: tutors. Over 80 tutors at eight tutorial centres of the Bangladesh Open University were asked to 

identify areas requiring improvement and provide suggestions for enhancing the academic quality of the 

programs. Major findings from the study include: the importance of tutor professional development; 

offering and requiring attendance of tutorial sessions to develop pedagogical competence; ensuring 

curriculum and modules are revised and updated; developing dedicated physical resources for students 

(computer labs, library and multimedia support); the crucial role of coordinators as essential in aligning 

tutorial schedules, resolving administrative challenges, and serving as communication bridges between 

institutional leadership and ground-level tutors. By hearing the voices of people doing the work, this study 

contributes to a more inclusive model of academic development. 

Li writes about teaching opera online. Li compared the strengths of specific master classes at Juilliard 

Extension and the Royal College of Music, vs online seminars at Living Opera and Angel’s Music Academy. 

The study finds that individuals learning to sing opera through master classes reported experiencing 

improvements in memory and problem-solving skills. Students who attended the online seminars reported 

improvements in concentration and memory. The study shows how ODL can be used for learning a broad 

range of skills, including vocal skills.  

Meylani conducted a systematic review of how mobile learning in math affected students’ learning 

attitudes, motivation, and performance.  The research found that mobile learning enhances students’ 

essential thinking skills and higher-order thinking skills.  Mobile fostered interactivity and inquiry-based 

learning.  Uneven access to resources and technology was still a barrier. Importantly, Meylani contends 

institutions should try to improve digital competency, engage faculty members in collaborative platforms 

to enhance their experience with mobile platforms and ensure data protection. 

ElGamal and Zawacki-Richter conducted an umbrella review of flipped learning in higher education.  

An umbrella review is a second-order systematic review: it consolidates systematic reviews.  They analyze 

23 systematic reviews on flipped teaching and learning in open, distance and digital education.  Their 

synthesis reveals several themes, including: how effective are flipped learning and teaching interventions, 

how flipped classrooms have been applied in various fields, learning design considerations, a scarcity of 

theoretical frameworks, and limited research on the pedagogical challenges of flipped learning models. 

Martin reviews the timely book Resisting the Dehumanization of Refugees. Written by Abu Laban, 

Frishkopf, Hasmath, and Kirova, the book explores the struggle refugees face in creating a sense of 
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belonging during a time of immense backlash against refugees and immigration.  As Martin points out, the 

thoughtful chapters are important for educators who can either exacerbate dehumanization or mitigate this. 

Boulhrir reviews the book Brave New Worlds by Salman Khan. This book is aimed at parents, teachers or 

education administrators who are new to AI. It is unsurprising that, as the CEO of the eponymous Khan 

Academy, Khan is very enthusiastic about AI in education.  However, as Boulhrir states, Khan’s enthusiasm 

for AI technology in education outpaces a deeper engagement with its long-term social and pedagogical 

implications. 

The world is changing quickly, creating much uncertainty.  Open and Distributed Learning is changing 

quickly as well. Without a doubt, AI is the elephant in the room for ODL and all education. We know the 

pace is accelerating for using AI and other technologies in learning and teaching.  There are many other 

important (non-AI) ODL practices that are ongoing, from hyflex to online opera.  This brings many 

challenges for planning, designing, and supporting ODL on the ground.  

As learning models and learning become more flexible, there is a demand for more, not less, human 

interaction and sophisticated instructional design. As the Shen article on blended learning suggests, the 

response to "superficial student engagement" is not in the blend, but in the design.    

Perhaps more or better-supported teaching and learning centres can act as intermediaries. They can allow 

for the sandboxing of ODL initiatives on the ground, whether it be AI, Hyflex, online opera, or math on 

mobile.  Education leaders may not necessarily know what to do with some of these initiatives.  Perhaps 

leadership in ODL institutions do not really know what is happening with AI and other ed tech initiatives.  

And maybe they don’t need to know all of it. Teaching and learning centres can be resources and 

repositories. They can help support the work of students, tutors, teachers, and perhaps even researchers. 

AI transparency statement: No GenAI apps were used for writing this editorial. 
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Abstract 

Generative artificial intelligence (GenAI) has introduced a novel aspect to educational methodologies 

and sparked fresh dialogues regarding the creation and evaluation of instructional resources. This 

project seeks to investigate the impact of GenAI on the development and assessment of online course 

materials and learners’ engagement with these materials in the online learning environment. The study 

analyzed GenAI-generated multiple-choice questions, fill-in-the-blank exercises, and true-false 

activities during 3 weeks of a 14-week online course. Subject matter experts assessed these documents 

in regards to content, relevance, and clarity. Data was collected through an online form with open-ended 

questions. The interactions of learners with the GenAI-created learning activities were analyzed using 

log records of the learning management system and compared to the content provided by the course 

instructor regarding interaction levels. The study’s conclusions elucidate the capability of GenAI 

technologies to produce course-specific content and their efficacy in education. We stress that human 

specialists’ critical evaluations play a crucial part in improving the pedagogical validity of GenAI-

powered learning materials. Further research into topics including the ethical dimension, the effect on 

academic achievement, and student motivation is recommended. 

Keywords: generative AI, online education, learner engagement, higher education, case study 
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Introduction 

Education as well as the economic, social, political, and cultural spheres of life are all impacted in 

different manners by artificial intelligence (AI) technologies. AI tools are becoming increasingly 

prevalent in education for design, production, distribution, and access to learning, and the potential in 

these areas continues to grow dramatically. The use of chatbots in education, learning analytics, 

intelligent tutoring systems, virtual learning assistants, and applications offering personalized learning 

experiences are just a few examples (Aydemir & Seferoğlu, 2024). Additionally, it is widely 

acknowledged that AI technologies are frequently used to assist educators, administrators, and learners 

in various ways, especially in settings that enable face-to-face or online instruction (Kır & Şenocak, 

2022). The advancement of AI technologies to generative AI (GenAI), as well as the gradual integration 

of these tools into people’s daily lives, has brought an unanticipated dimension to the applications and 

projects planned for the very near future. Reflections on GenAI in the field of education have grown to 

be a hot subject in the past few months, and this prominence has contributed to the widespread 

implementation of many kinds of AI technologies in educational environments. It is projected that 

enhanced development and organization using GenAI, in addition to the development of the capacity it 

provides, will usher in an era of innovation in instructional design (Bozkurt, 2023; Haleem et al., 2022; 

Kasneci et al., 2023). 

As GenAI technologies evolve, they can enhance educational practices by providing personalized 

learning experiences, facilitating content creation, and promoting innovative teaching strategies. 

However, the integration of these technologies raises ethical concerns and requires careful 

consideration of their impact on traditional educational paradigms. GenAI can significantly transform 

instructional design by enabling the rapid creation of educational materials. For example, AI tools can 

generate quizzes, lesson plans, and multimedia content based on specific learning objectives, thus 

allowing educators to focus more on pedagogical strategies rather than content creation (DaCosta & 

Kinsell, 2024; Wood & Moss, 2024). However, productive AI use in education is not without its 

challenges. A key concern is the potential for bias towards AI-generated content (Ferrara, 2023). It is 

crucial for educators to critically evaluate the outputs of AI systems to ensure they align with ethical 

standards and promote inclusivity. 

Many have highlighted the necessity to concentrate on the positive outcomes that the adoption of these 

technologies would bring for humanity with the arrival of GenAI technology at the end of 2022 (Lee, 

2023). It has been suggested that it would be advantageous to adopt a more balanced approach in future 

studies by taking into account both the possible advantages and disadvantages of GenAI technology in 

the field of education (Bozkurt, 2023). Furthermore, research into the favorable effects of GenAI and 

ChatGPT in educational settings has suggested that this new technology will elevate traditional teaching 

methodologies to a new level and induce a paradigm shift (Tlili et al., 2023). This paradigm shift 

requires an examination of the influence of GenAI on the instructional design and learning processes 

inside a course. This study primarily investigated the significance of GenAI technologies in the design 

of learning materials and their impact on learning efficiency. 

Purpose of the Study 

The purpose of this research was to assess the content quality of interactive learning materials created 

by GenAI for an online course. This series of research questions were put forward: 
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1. At what level would learners engage with GenAI-generated and human-created interactive 

content?  

2. What are the expert opinions on the questions generated by GenAI in terms of content, clarity, 

and relevance? 

a. How do experts evaluate multiple-choice questions? 

b. How do experts evaluate true-false questions? 

c. How do experts evaluate the fill-in-the-blank questions? 

3. What are the expert opinions on the quality of the questions generated by GenAI? 

The efficacy of instructional materials hinges on a triad of core principles: content, clarity, and 

relevance. Content encompasses the substance of the material—its information, concepts, and skills. To 

be effective, this content must be accurate, comprehensive, and aligned with learning objectives, while 

also being engaging enough to sustain student motivation (Sun, 2010). Equally important is clarity, 

which pertains to the lucidity and logical organization of the presentation. Information must be 

articulated in a straightforward and unambiguous manner to ensure comprehension and prevent 

confusion (Sundari et al., 2023). Finally, relevance bridges the material to the learner’s world. By 

connecting to students’ lives, interests, and cultural contexts, learning becomes more meaningful 

(Jamilah et al., 2024), a practice shown to significantly boost learner engagement and motivation 

(Zabala-Vargas et al., 2021). This synergy of rich content, clear presentation, and contextual relevance 

is what ultimately supports instructional goals and enhances student learning outcomes. 

Background 

The integration of GenAI into open and distance learning (ODL) demands critical examination through 

established pedagogical frameworks. As a technology that leverages deep learning to produce novel, 

human-like content (Lim et al., 2023), GenAI has reached a tipping point, sparking a wide spectrum of 

views on its potential impact on education (Lodge et al., 2023). While the use of AI in education is not 

new (Alasadi & Baiz, 2023; Chen et al., 2022), GenAI’s advanced capabilities necessitate a deeper 

understanding of its pedagogical implications. 

The Community of Inquiry (CoI) framework (Garrison et al., 2000), which emphasizes the interplay of 

cognitive, social, and teaching presence, provides a valuable lens. The pedagogical quality of GenAI-

generated content must be assessed on its capacity to foster meaningful cognitive engagement and 

replicate core instructional functions. This is particularly relevant in assessment, a long-standing area 

of AI research (Zawacki-Richter et al., 2019), where GenAI can automate the creation of sophisticated 

questions using machine learning and natural language processing (Bachiri & Mouncif, 2023; Skanda 

et al., 2020; Tran et al., 2021). Furthermore, Anderson’s (2003) Interaction Equivalency Theorem has 

suggested that robust learning can occur if one form of interaction, such as learner-content, is highly 

developed. GenAI can enhance this interaction by personalizing learning materials (Lodge et al., 2023), 

employing advanced transformer models to create context-aware queries (Kriangchaivech & 

Wangperawong, 2019). However, this must align with cognitive load theory (Sweller, 1988), ensuring 

that AI-generated content is designed to support, not overwhelm, learners’ cognitive processing. 
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While GenAI offers powerful tools for developing tailored course materials and even assisting in 

academic writing (Ali & OpenAI Inc., 2023), its application is fraught with challenges. Balancing the 

scalability and benefits of AI with profound ethical, privacy, and security considerations is paramount 

(Lim et al., 2023; Nguyen et al., 2023). Therefore, responsible integration into ODL systems depends 

on rigorous evaluation and continuous human oversight to ensure both pedagogical effectiveness and 

ethical use. 

Method 

In this research, a case study, one of the qualitative research methods, was adopted. A case study can 

be a single situation selected from life or it can consist of multiple situations that are limited to a certain 

period. At this point, the case with well-defined boundaries can be a concrete entity such as a person, 

institution, or group, as well as an abstract concept such as a process or a relationship (Creswell, 2013; 

Yin, 2014). Yin (2014) argued that the most important point to focus on in case studies is to seek answers 

to how and why questions. 

Research Context 

The study was conducted in the distance computer programming department of a state university in 

Turkey. Forty-four students enrolled in the Mobile Programming course participated in the study. The 

course was about mobile application development. In the course, the theoretical background of the 

mobile application development process was discussed, the Dart programming language 

(https://dart.dev/) was explained practically, the creation of a mobile application interface in Flutter 

(https://flutter.dev/) was explained, and sample mobile applications were programmed in Flutter. The 

theoretical and practical parts of the course were completely synchronous and remote. 

Within the scope of the research, tasks were defined for the students in the learning management system 

(LMS) for the first 8 weeks after the theoretical course. After the tasks, including the file upload task, 

assessment activities using the H5P tool (https://h5p.org/) were prepared by the researcher and 

defined to the students weekly over the course of 3 weeks. In the following 3 weeks, H5P activities 

prepared by the GenAI were defined. The learning materials included multiple-choice questions, fill-in-

the-blank problems, and true-false activities. The process is shown in Figure 1. 

Figure 1 

Research Process 

 

Note. Generative artificial intelligence (GenAI) is a type of artificial intelligence that uses patterns from existing 

data to create new and original content. H5P is a free and open-source tool primarily used for creating and sharing 

interactive content (https://h5p.org). 
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Finally, the learning materials generated by GenAI were sent to experts and their opinions were 

collected through an online form. These content experts were asked to evaluate these materials in terms 

of content, relevance, and clarity through a qualitative data collection form, and the evaluation based 

on these three criteria was combined and interpreted under the concept of “appropriateness.” In 

addition, to provide in-depth answers to the research questions, students’ interactions in the LMS were 

analyzed and used to interpret the qualitative data. 

Participants 

The participants consisted of 10 experts, with some specializing in instructional technology and others 

in computer engineering. The selection of experts from technical sciences was influenced by the case 

study’s focus on mobile programming. Table 1 presents the demographic information of these experts. 

Table 1  

Demographic Information of the Ten Experts Participating in the Study 

Expert Expertise Degree Experience, n of years 

1 Instructional technologies Master’s degree 5–10 

2 Instructional technologies Master’s degree 5–10 

3 Instructional technologies Bachelor’s degree 5–10 

4 Instructional technologies & 

computer engineering  

Master’s degree 10–15 

5 Computer engineering Master’s degree 1–5 

6 Instructional technologies Master’s degree 1–5 

7 Computer engineering Master’s degree 5–10 

8 Computer engineering Bachelor’s degree 5–10 

9 Electrical and electronic 

engineer 

Master’s degree 10–15 

10 Instructional technologies Bachelor’s degree 5–10  

The majority of the experts were in the field of instructional technologies, and the majority of them had 

obtained a master’s degree. Except for two, they were also engaged in pursuing doctoral education. In 

terms of years of experience, the most common group was those with 5–10 years of experience. The 

distribution of computer engineering specialists appeared to be balanced, with an additional specialist 

in electrical and electronic engineering. 

Generation of H5P Activities With Generative Artificial Intelligence 

Our study employed Nolej AI (https://www.nolej.io/), a GenAI tool capable of generating H5P 

activities, albeit with certain limitations in its free usage. This platform, which can accept document or 
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multimedia content as input, subsequently transforms that content into an H5P activity. In this study, 

the researcher provided a document containing the theoretical course content to the system during the 

relevant weeks. The content for each week consisted of an average of 2,000 words. Following the 

generation of the H5P activities, a review and testing phase was initiated. Once it was determined that 

there were no technical errors, the content H5P activities was integrated into the course’s LMS. 

Research Design 

In the research, the interaction of learners with the learning activities created by GenAI and the 

appropriateness of those activities to the course context were accepted as a case, and the case study 

method was applied (Yin, 2014). Interaction data were obtained from the records of the course on the 

LMS, while qualitative data were collected by asking open-ended questions to the participants through 

an online form. The study group included in the qualitative part of the research consisted of experts 

with knowledge and experience about the content of the course. 

Ethical Issues 

Before the data collection phase of the study, a declaration of ethical compliance was obtained by a state 

university ethics committee commission numbered 179885 and dated November 20, 2023, and the 

research process was initiated after this declaration of ethical compliance. In addition, participant 

selection criteria were created, and those who voluntarily participated were included in the data 

collection process. In addition, students’ interaction data in the LMS were anonymized before being 

analyzed and reported. 

Data Analysis and Learning Analytics 

A multifaceted approach was adopted to address the research questions. In this context, the opinions of 

experts were collected using an online form. The data obtained were analyzed quantitatively with 

descriptive statistics and qualitatively with a thematic approach. To understand the result of the analysis 

in-depth, the interaction data of students in the LMS were also analyzed and visualized using descriptive 

statistics. RStudio (Version 2024.12.1+563) was employed for the analysis of quantitative data. 

During the research period, 25,595 records were logged in the LMS. Before the initiation of data 

analysis, the records underwent a pre-process of anonymization. Subsequently, H5P interactions 

included in weeks 9–14 were filtered out. Within the context of this study, two metrics—viewing and 

completing the relevant activity—were evaluated based on student-based time. This process yielded a 

total of 925 logs that were subsequently analyzed and reported. 

Limitations of the Study 

The findings of this study are constrained to the learning materials produced within the scope of the 

online course titled Mobile Programming and the data collected from experts in the context of these 

materials. Furthermore, the situation revealed in the research findings and discussion is limited to the 

opinions and data obtained from the participants involved in the study. In terms of understanding 

student interaction and engagement, the study is limited to the user interactions recorded by the 

Moodle system. It is acknowledged that the LMS data may not be sufficient to make a full assessment 

of students’ learning processes and engagement. Therefore, interaction data were used to understand 

expert opinions in more depth. 
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Results and Discussion 

This study explored the engagement levels of students with interactive content generated by GenAI and 

traditional human-created content. Additionally, it delved into expert assessments of GenAI-generated 

inquiries, with a particular emphasis on pivotal factors such as content quality, clarity, and relevance. 

The analysis encompassed a range of question types, including multiple-choice, true-false, and fill-in-

the-blank questions. By exploring expert opinions and student engagement, this study has the potential 

to provide insights into the effectiveness and educational value of interactive content created by GenAI. 

Learner Engagement Levels With GenAI-Generated and Human-Created Interactive 
Content 

Analysis of student engagement with the H5P activities offered insights into performance patterns 

based on content origin. Out of the 69 students in this distance course, which does not require 

participation in online activities or completion of assignments, 25 did not participate in these activities. 

Figure 2 illustrates the performance distribution for the remaining students across three activities 

created by the instructor and three generated by GenAI. The figure displays the number of students who 

achieved full points on zero, one, two, or all three activities. The blue bars represent performance on 

instructor-created content, while the green bars represent performance on GenAI-generated content. 

Figure 2  

Distribution of Getting Full Points From Instructor-Versus GenAI H5P Activities 

 

Note. Generative artificial intelligence (GenAI) is a type of artificial intelligence that uses patterns from existing 

data to create new and original content. H5P is a free and open-source tool primarily used for creating and sharing 

interactive content (https://h5p.org). 

As illustrated in Figure 2, there were distinct performance distributions between the two content types. 

A primary observation was the substantial cohort of students who did not achieve full points in any 

activity, a figure slightly higher for instructor-created content than for GenAI-created content. In cases 
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of partial completion (one or two activities), the instructor-created materials appeared to have 

facilitated incremental success for a slightly larger group of students. 

The most significant divergence, however, was evident in the category of complete mastery. A 

considerably larger group of students successfully obtained full points on all three GenAI-generated 

activities compared to the instructor-created set. This suggests a polarization of outcomes, particularly 

with GenAI content; students who engaged successfully were more likely to achieve complete mastery. 

Conversely, the instructor-created content, while leading to fewer instances of complete mastery, 

showed a slightly greater capacity to support students in achieving partial success. These findings 

underscore that GenAI- and instructor-led approaches may produce distinct learning trajectories, with 

GenAI potentially creating a more uniform “all-or-nothing” performance pattern, while the instructor’s 

activities might possess a more varied difficulty curve. The finding that GenAI-generated content 

produced a more polarized performance pattern aligns with research on AI-driven personalized 

learning. As Kasneci et al. (2023) suggested, such tools can create customized learning paths that allow 

some students to accelerate toward complete mastery, which may explain the higher number of students 

achieving full points in our study. 

Figure 3 provides a granular, student-level visualization of interaction patterns with course materials 

across 6 weeks, distinguishing between content created by the instructor (weeks 9–11) and by GenAI 

(weeks 12–14). The central heatmap displays the interaction intensity for each of the 44 students who 

participated in the activities, where lighter shades of green indicate fewer interactions and darker 

shades of blue and purple signify a higher number of interactions, as detailed in the color-scale legend. 

The figure is composed of three interconnected parts: 

1. A bar chart at the top summarizes the total number of interactions across all students for each 

week. 

2. The main heatmap illustrates individual student engagement week-by-week. 

3. A horizontal bar chart on the right aggregates the total interactions for each student over the 

entire 6-week period, sorted from least to most engaged. 

The interaction data represents the sum of all viewing and completion events recorded in the LMS for 

each student on the H5P activities. 
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Figure 3  

Distribution of Students’ Number of H5P Activity Interactions 

 

Note. Panel A summarizes the total number of interactions across all students for each week. Panel B illustrates 

individual student engagement week-by-week. Panel C aggregates the total interactions for each student over the 

entire 6-week period of the activities, sorted from least to most engaged. 

Analysis revealed a multi-faceted narrative of student engagement as illustrated in Figure 3. Visually, 

the most prominent feature was the dramatic peak in interactions seen during week 9, the initial week 

of the instructor-led activities. This was followed by a sharp and sustained decrease in engagement for 

all subsequent weeks, showing that the timing within the course or the novelty of the first activities had 

a significant impact on the overall volume of interactions. Furthermore, stratification of the student 

body was suggested by the figure: there was a small cohort of highly engaged students (i.e., students 35-

44) accounting for a disproportionate number of total interactions, driving the peak in week 9 and 

remaining the most active throughout the study period. 

Beyond these visual patterns of timing and distribution, a deeper analysis of the underlying log data 

exposed critical differences in the nature of these engagements. For the instructor-created content, the 

ratio of views to completions was 0.99, and activities were often completed more than once. In contrast, 

for GenAI-generated content, the view-to-completion ratio was 2.13, and activities were typically 

completed only once. 

When viewed together, these two sets of findings provided a comprehensive picture. The high 

interaction volume in week 9, combined with the efficient completion rate and high repetition, strongly 
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suggested that the engaged cohort used the instructor’s initial activities for mastery-oriented learning. 

Conversely, the less efficient view-to-completion ratio for GenAI content suggested that students may 

have struggled with instructional clarity or motivation, leading to more superficial engagement (Figure 

4). This dichotomy underscores that while Generative AI is a powerful content-authoring tool, it 

requires expert human oversight to ensure pedagogical alignment and effectiveness. However, it is 

crucial to acknowledge that these differing engagement qualities are set against a backdrop of declining 

overall interaction, reinforcing that student engagement is highly dynamic and influenced by factors 

beyond just the content’s origin. 

Figure 4  

Weekly Student Interaction Completion/View Ratio of Instructor and GenAI H5P Materials 

 

Note. Generative artificial intelligence (GenAI) is a type of artificial intelligence that uses patterns from existing 

data to create new and original content. The ratio is calculated by dividing the total number of completion events 

by the total number of view events for each week. Data labels below each point indicate the raw counts for 

completions (Comp.) and views used to calculate the ratio for that week. The dashed line at a ratio of 1.0 serves as 

a baseline, indicating an equal number of completions and views. 

Figure 4 reveals a difference in the quality of student engagement between the two phases. The 

instructor-led H5P activities (Weeks 9-11) are characterized by a high engagement efficiency. The 

completion-to-view ratio consistently hovers around 1.0, indicating that nearly every view led to a 

completion. This pattern, particularly the instances where completions exceed views, suggests that 

students were deeply engaged with the material, likely using it for mastery-oriented learning rather than 

a cursory review. While the overall interaction volume peaked in Week 9 and then declined, the 
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efficiency of these interactions remained high, pointing to the pedagogical effectiveness of the 

instructor-authored content. The initial high volume may indeed be partially attributed to a novelty 

effect, as students encountered their first H5P activity. Research has indicated that heightened 

engagement derived from novelty diminishes over time (Liang et al., 2020). Figure 4 is consistent with 

this finding. However, comparative experimental interventions are needed for a more accurate 

conclusion. 

In contrast, the transition to the GenAI-generated content (Weeks 12-14) is marked by a sharp drop in 

engagement efficiency. The ratio falls significantly below 1.0, revealing that students viewed the content 

far more often than they completed it. This suggests a more superficial or exploratory form of 

engagement, where students may have struggled with instructional clarity or lacked the motivation to 

complete the activities. While the total number of interactions in this phase appears more stable at a 

lower level, the quality of these interactions, as measured by the completion ratio, is substantially lower 

than in the instructor-led phase. However, it is crucial to acknowledge that this apparent difference in 

performance could be influenced by a confounding variable—namely, that the instructor H5Ps were 

previously available in the system. Therefore, a dedicated empirical study is needed to isolate the causal 

impact of content authorship and allow for robust generalizations. 

In summary, the findings indicate that a hybrid application of instructor-created and GenAI-generated 

materials may address different aspects of student engagement. The materials created by the instructor 

were associated with higher completion-to-view ratios, a pattern consistent with mastery-oriented 

learning. Conversely, content generated by GenAI corresponded with lower engagement efficiency, 

suggesting a need for human oversight to enhance its pedagogical alignment and effectiveness. 

Although AI can be leveraged to reduce unnecessary cognitive load and increase intrinsic motivation 

(Guo et al., 2023; Xu & Ismail, 2024), the data suggest these outcomes are contingent on careful 

implementation. The integration of these two methods aligns with tenets of engagement theory, which 

posits that collaborative interactions can be amplified through technological applications to foster 

meaningful educational experiences (Bachiri et al., 2023; Huang et al., 2021). 

While these quantitative interaction patterns from the LMS provided valuable insight into student 

engagement, they do not, on their own, explain the underlying reasons for these behaviors. The data 

revealed what students did, but not intrinsic quality or pedagogical soundness of the materials they 

interacted with. To evaluate GenAI-generated content, clarity, and relevance, and thus to contextualize 

the engagement findings, an assessment by subject matter experts was conducted. The following 

sections present the results of this expert evaluation, which scrutinized GenAI materials from a 

pedagogical and content-validity perspective. 

Expert Opinions on GenAI-Generated Questions 

The expert opinions on the content, clarity, and relevance of the multiple-choice questions generated 

by Gen AI were analyzed. To evaluate the GenAI-generated questions, subject matter experts rated 

multiple-choice, true-false, and fill-in-the-blank questions across three criteria: content, clarity, and 

relevance. For each question and criterion, experts provided a binary rating of 'Negative' 

(inappropriate) or 'Positive' (appropriate). The percentages shown in the figures represent the 

aggregate distribution of these ratings. Figure 5 shows the percentage of positive versus negative 

opinions in each category under consideration. 
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Figure 5 

Expert Evaluation of GenAI-Generated Multiple-Choice Questions 

 

Note. Generative artificial intelligence (GenAI) is a type of artificial intelligence that uses patterns from existing 

data to create new and original content. 

As can be seen in Figure 5, the ratings for multiple-choice questions created by GenAI were, on average, 

85% positive across the three criteria. Among the criteria for multiple-choice questions, 'Content' 

received the highest percentage of positive ratings (90%), while 'Relevance' received the lowest (81%). 

The ratio of the content, clarity, and relevance levels of the true-false questions that received expert 

opinion within the scope of the research is presented in Figure 6. It shows consistency and that 

approximately 85% of the true-false questions prepared by GenAI were found to be appropriate. 
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Figure 6  

Expert Evaluation of GenAI-Generated True-False Questions 

 

Note. Generative artificial intelligence (GenAI) is a type of artificial intelligence that uses patterns from existing 

data to create new and original content. 

The ratio of the content, clarity, and relevance levels of the fill-in-the-blank questions that received 

expert opinion within the scope of the research is presented in Figure 7. 

Figure 7 

Expert Evaluation of GenAI-Generated Fill-in-the-Blank Questions 
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Note. Generative artificial intelligence (GenAI) is a type of artificial intelligence that uses patterns from existing 

data to create new and original content. 

The fill-in-the-blank questions created by GenAI were found appropriate at an average rate of 62%. 

Experts evaluated the content quality of the questions as the highest and the clarity and relevance of the 

questions as the lowest. However, in contrast to the other question types, the majority of ratings for fill-

in-the-blank questions were not positive, indicating a general inadequacy in all three criteria. 

To provide a holistic view of the quantitative data, the expert ratings for all three question types 

(multiple-choice, true-false, and fill-in-the-blank) were aggregated. Figure 8 presents this general 

summary, illustrating the overall distribution of 'Positive' and 'Negative' ratings across the core criteria 

of content, clarity, and relevance. 

Figure 8 

Aggregated Distribution of Expert Evaluation Across All Question Types 

 

As shown in Figure 8, which aggregates all ratings, the overall positive rating percentage was highest 

for 'Content' (80.67%) and lowest for 'Relevance' (76%). 

The findings indicated that the content quality of interactive learning materials produced by GenAI was 

inconsistent and highly dependent on the assessment format. GenAI was proficient at generating 

structured question types, with both multiple-choice and true-false questions being found appropriate 

by experts at an average rate of approximately 85%. For these formats, which are often used in online 

courses to assess foundational knowledge, the AI demonstrated a strong ability to produce factually 

accurate and clear content, supporting the conclusions of other researchers that GenAI can be a valuable 

resource for educators. Research by Sihite et al. (2023) showed that GenAI-generated questions can 

cover a range of cognitive levels, thus providing a valuable resource for educators seeking to improve 

their assessment methods. Nasution (2023) assessed the validity and reliability of AI-generated biology 
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questions and showed that GenAI can produce high-quality educational materials. This suggests that 

for creating a baseline of standard assessment items, GenAI is a capable and efficient tool. 

However, our study revealed significant limitations in GenAI’s ability to generate content requiring 

deeper semantic understanding. Fill-in-the-blank questions were found to be largely inadequate, with 

an average appropriateness rate of only 62%, and experts rated them poorly across all criteria. 

Furthermore, even for the highly-rated multiple-choice questions, relevance was the least satisfactory 

criterion. This discrepancy suggests that while GenAI can assemble correct information, it struggles to 

ensure that the content is contextually aligned with specific instructional goals, a critical component of 

quality in educational materials.  

The most effective educational outcomes are achieved through partnership rather than replacement. 

The critical role of subject matter experts in this study underscores a central theme in recent literature: 

while Generative AI is proficient at creating content, its outputs require human evaluation to ensure 

pedagogical nuance and contextual accuracy (Baidoo-Anu & Ansah, 2023). GenAI should be regarded 

as a powerful assistant for content creation in online learning, rather than a fully autonomous solution. 

While students report positive perceptions of AI tools and appreciate their support (Aydemir & 

Seferoğlu, 2024), our findings emphasized that this enthusiasm must be met with rigorous quality 

control. The variability in output quality necessitates a “human-in-the-loop” model, where instructional 

designers and subject matter experts play an indispensable role in validating, refining, and ensuring the 

pedagogical relevance of all AI-generated materials. While technology can accelerate the development 

of formative assessments, human oversight remains crucial to guarantee the high quality and 

instructional integrity required for effective online courses. 

Qualitative Analysis of Expert Feedback on the Quality of GenAI-Generated 
Questions 

Following the quantitative evaluation where experts provided ratings for the GenAI-generated 

questions, a qualitative analysis was conducted to explore the reasoning behind their assessments. In 

addition to the ratings, experts were asked to provide open-ended feedback on the overall quality, 

advantages, disadvantages, and suggestions for improving the H5P activities. This section presents a 

thematic analysis of their written responses, providing deeper context for the quantitative results 

presented previously. 

In the qualitative data collection phase of this study, open-ended questions were asked to the 

participants. In their first three questions, participants were asked to evaluate the GenAI-generated 

questions on the concepts of content, clarity, and relevance by rating them as good, fair, or poor. Results 

are shown in Figure 9. 
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Figure 9  

Evaluation of the Content, Clarity, and Relevance of the Questions Generated by GenAI 

 

Note. Generative artificial intelligence (GenAI) is a type of artificial intelligence that uses patterns from existing 

data to create new and original content. 

The evaluation by ten experts indicated that the 'Content' and 'Clarity' of the GenAI-generated questions 

were rated as "Good" at an identical proportion of 70%, while the 'Relevance' of the questions received 

a lower proportion of "Good" ratings. Notably, for both 'Content' and 'Clarity', no ratings were in the 

"Poor" category. However, experts expressed greater concern regarding the 'Relevance' of the questions, 

where ratings were distributed across "Fair" (36.4%) and "Poor" (9.1%) categories, in addition to 

"Good". These findings suggested that while GenAI is proficient in generating clear and factually sound 

content, its ability to align that content with specific pedagogical contexts—its relevance—requires 

further improvement. Jouault et al. (2016) conducted a comparative study between automatically 

generated questions and questions generated by human experts. They found that GenAI-generated 

questions were able to cover a significant portion of knowledge acquisition objectives, thus confirming 

the effectiveness of GenAI in educational settings (Aydemir & Seferoğlu, 2024). 

In the other three questions in the qualitative data collection process, the experts were asked for their 

opinions about the quality, advantages-disadvantages, and suggestions for improvement of the 

questions developed by GenAI, respectively.  

Figure 10 shows their opinions about quality, categorized by theme.  
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Figure 10 

Experts’ Opinions on the Quality of Questions Developed by GenAI 

 

Note. E = expert participant. 

While content appropriateness was the most emphasized theme, identified by five experts, four experts 

emphasized human intervention required. One expert wrote, “I see no harm in using it as long as it is 

re-evaluated by the instructor. If it is not revised, it can still make simple mistakes.” The theme, 

suitability to learner level, was a point that drew the attention of three experts. Finally, two experts 

drew attention to the fact that some questions contained incomplete information or had poor 

comprehensibility, and the theme of uncertainties emerged.  

In the next question, experts were asked about the advantages and disadvantages of the questions 

developed by GenAI. Figure 11 shows the results of their answers. 

Figure 11  

Potential Advantages and Disadvantages of AI-Generated Questions 

 

Advantages

•Being fast

•Diversity

•Capacity for quality content

Disadvantages

• Insufficiency in computational courses

•Absence of human sense

•Comprehensibility issues

•Professional deformation
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As seen in this table, there were criticisms, such as the issue that GenAI is insufficient in some subjects 

(such as computational courses) and that some questions contain ambiguity. In terms of advantages, 

themes of being fast, diversity, and capacity for quality content stood out. Among the disadvantages, 

comprehensibility issues would have a significant role.  

In the last open-ended question, experts were asked for suggestions to improve the questions created 

by GenAI. The qualitative data obtained from this question were analyzed under four main themes: 

human control, clearer and more logical questions, ensuring resource diversity for GenAI, and 

improving the quality of prompts. The connections between these themes is shown in Figure 12. 

Figure 12  

Suggestions for Enhancing the Questions Formulated by GenAI 

 

Note. AI = Artificial intelligence.  

The most frequently mentioned suggestions of the experts were human control and producing clearer 

and more logical questions. One participant drawing attention to human control stated: “In my opinion, 

human control is important to improve the questions produced by GenAI. Human control of the 

content, appropriateness, and comprehensibility of questions can improve the quality of the questions.” 

Furthermore, to enhance learning experience and learner success, augmenting the resources provided 

to GenAI and formulating clearer, more stimulating questions were also highlighted as 

recommendations for improvement. Enhancing the capacity to formulate questions through the 

generation of additional inquiries by GenAI was also included among recommendations. A further 

recommendation was to refine the terminology employed. One expert reported: “To preemptively train 

GenAI, particularly to uphold and preserve linguistic purity. It may be useful to train and test it in 

isolation without confusing it about topics to be produced [as] questions.” This idea could be considered 

while giving prompts. 

Conclusion and Future Directions 

In this research, course assessment activities for some weeks of a distance course were developed by 

GenAI, and learners’ interactions with these course assessment activities through a LMS were analyzed. 

In addition, the suitability of these assessment activities to the context of the course was evaluated by 

10 experts in course content. In this evaluation process, the questions developed by GenAI were 

analyzed in terms of content, clarity, and relevance, and the experts were asked for their opinions with 

open-ended questions and a quantitative evaluation.  
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This study demonstrates that learners’ engagement with content generated by GenAI and produced by 

instructors may fluctuate based on contextual variables. Results indicate that carefully integrating these 

two material categories may effectively address learners’ diverse demands. More precisely, within the 

realm of distance education, materials produced by GenAI could serve as adapted instructional 

materials at the micro-instructional level and enhance educators’ pedagogical approaches to design. To 

fully actualize this potential, it is essential to create professional development programs that empower 

educators to proficiently integrate AI content and enhance their AI literacy. Additionally, extensive 

systems such as massive open online course (MOOC) platforms need to establish criteria that define 

quality requirements for content generated through AI-human collaboration and allocate resources for 

data-driven enhancements to adaptive learning systems. Forthcoming research will substantially 

improve the area by elucidating these findings using experimental approaches that investigate learner 

interaction dynamics and their impact on learning outcomes. 
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Abstract 

The integration of artificial intelligence (AI) into nursing education is essential for equipping future 

nurses with the skills required to navigate an increasingly technology-driven healthcare environment. 

This study aimed to validate the Arabic version of the Unified Theory of Acceptance and Use of 

Technology (UTAUT-2012) model in assessing factors influencing nursing students’ acceptance and use 

of AI in healthcare education. A cross-sectional pilot study was conducted with 200 nursing students to 

evaluate the psychometric properties of the Arabic-translated UTAUT (2012) instrument. Confirmatory 

factor analysis was performed using covariance-based structural equation modeling (CB-SEM) in 

SmartPLS (Version 4.1.0). Confirmatory factor analysis supported the construct validity of the nine 

UTAUT 2012 constructs: performance expectancy, effort expectancy, social influence, facilitating 

conditions, hedonic motivation, price value, habit, behavioral intention, and use behavior. All items 

showed acceptable factor loadings (> .5), composite and construct reliability (> 0.7), and average 

variance extracted (> 0.5). Discriminant validity was confirmed using the Fornell-Larcker criterion and 

the heterotrait-monotrait ratio. The findings offer valuable insights into the factors influencing Arabic-

speaking nursing students’ acceptance and use of AI in healthcare education, supporting the model’s 

validity in this cultural context. 

Keywords: psychometric properties, UTAUT 2012 model, artificial intelligence, structural equation 

modeling, nursing education, nursing students 
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Introduction 

Incorporating artificial intelligence (AI) into nursing education is becoming increasingly important for 

preparing nurses to meet the evolving demands of modern healthcare. As AI continues to reshape 

clinical practice, its integration into nursing curricula is essential to ensure that future nurses are well-

equipped to navigate these technological changes (O’Connor et al., 2023). Successful implementation 

of AI in nursing education requires a nuanced understanding of the factors that influence nursing 

students’ intentions and readiness to engage with AI applications (Alenezi, 2023). As emphasized by 

Alenezi (2023) and O’Connor et al. (2023), identifying these factors is critical for supporting the 

effective integration of AI within educational environments. 

To investigate these factors, researchers must employ robust, psychometrically sound instruments. 

Accurate measurement of students’ acceptance and use of AI depends on tools that demonstrate strong 

reliability and validity, particularly when adapted for different languages and cultural contexts. 

However, there remains a notable gap in the literature regarding validated Arabic-translated 

instruments, especially within the field of nursing education (Taskiran, 2023). Existing technology 

acceptance models have largely been developed and tested in Western contexts, raising concerns about 

their generalizability to non-Western populations (McCoy et al., 2007). Although these models have 

demonstrated high explanatory power in Western settings, their applicability in non-Western cultures 

has been questioned (Bandyopadhyay & Fraccastoro, 2007). 

Recent studies have emphasized the importance of incorporating cultural nuances into technology 

acceptance research, particularly within educational systems in non-Western countries (Drissi et al., 

2022; Gabriel, 2023; Rouibah, 2008). For Arabic-speaking populations, cultural factors significantly 

influence how technology is perceived and adopted in educational contexts (Drissi et al., 2022; Gabriel, 

2023). Consequently, validating these models in Arabic-speaking environments is essential for accurate 

and meaningful application. 

This study adopts the Unified Theory of Acceptance and Use of Technology (UTAUT) 2012 model, which 

provides a comprehensive framework for analyzing the determinants of technology adoption. The 

updated UTAUT 2012 model, an evolution of the original framework, has gained substantial recognition 

as a theoretical advancement due to its continued refinement through empirical research (Venkatesh et 

al., 2012). It has been extensively applied in educational settings to assess technology acceptance across 

various populations, particularly in non-Arabic-speaking contexts (Abu-Al-Aish & Love, 2013; 

Barchielli et al., 2021; Williams et al., 2015; Zhou et al., 2019). Its flexibility and robustness make it 

particularly valuable for cross-cultural studies, offering insights into students’ and nurses’ readiness to 

adopt emerging technologies such as AI in education (Kwak et al., 2022). 

The UTAUT 2012 model evaluates user acceptance and technology usage behavior through seven core 

constructs: performance expectancy, effort expectancy, social influence, facilitating conditions, hedonic 

motivation, price value, and habit, which in turn influence behavioral intention and use behavior 

(Venkatesh et al., 2003, 2012). These constructs are defined as follows: performance expectancy (PE) 

refers to the perceived usefulness of a system in enhancing job performance; effort expectancy (EE) 

relates to the ease of use; social influence (SI) concerns the perceived expectations of important others; 

facilitating conditions (FC) address the perceived support available for system use; hedonic motivation 

(HM) reflects the enjoyment derived from system use; price value (PV) pertains to the trade-off between 

benefits and cost; and habit (HT) captures the extent of automatic use behavior (Venkatesh et al., 2003, 
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2012). 

In Arabic-speaking contexts, the UTAUT model has shown promising results. For instance, a study 

examining Internet banking behaviors across Jordan, Saudi Arabia, and Egypt with 677 participants 

validated the Arabic version of the model through confirmatory factor analysis (CFA), affirming its 

applicability in non-Western settings (Al-Qeisi et al., 2015). Additionally, in Saudi Arabia, the UTAUT 

2012 model was employed to explore factors affecting the use of virtual classrooms among faculty in 

various disciplines at the University of Ha’il. This study, which involved 235 teaching staff, validated 

the measurement model via CFA after modifying select items to improve model fit (SI3, SI4, M4, M5, 

FC4). The results supported the model’s reliability and validity, with satisfactory values for average 

variance extracted (AVE) and composite reliability (CR; Alshammari, 2021). 

Despite these findings, the psychometric properties of the UTAUT 2012 model have not yet been 

evaluated in the context of nursing education in Saudi Arabia. Given the increasing relevance of AI in 

healthcare, assessing the model’s reliability and validity in this field is essential, particularly for Arabic-

speaking nursing students. To date, no studies have directly examined the psychometric validation of 

the Arabic-translated UTAUT 2012 model within nursing education. 

Validating the Arabic version of the UTAUT 2012 model for nursing students holds meaningful 

implications for both educational practice and policy. Educators can design more targeted learning 

experiences that promote engagement and readiness for technology-driven healthcare environments by 

understanding the factors that influence students’ acceptance of AI. Institutions may also use the 

validated tool to identify barriers to AI adoption and provide the necessary support or training. 

Ultimately, this research contributes not only to measurement science but also to improving digital 

transformation in nursing education across Arabic-speaking regions. 

Evaluating the psychometric properties of research instruments is crucial to ensuring the accuracy, 

credibility, and generalizability of study findings. Valid and reliable tools are necessary to support the 

integrity of research outcomes across diverse contexts. Several studies have highlighted the significance 

of psychometric evaluation in research involving questionnaires, emphasizing its role in strengthening 

the overall quality of measurement (Dikkema et al., 2021; Speyer et al., 2014; Terwee et al., 2007). 

In cross-cultural research, applying models without appropriate linguistic and contextual adaptation 

can result in measurement error and limit the interpretability of outcomes. Within Arabic-speaking 

contexts, the lack of validated instruments presents a methodological gap that constrains efforts to 

assess students’ acceptance of educational technologies with precision. This study addresses this 

limitation by adapting and validating the UTAUT-2012 model for Arabic-speaking nursing students, 

thereby contributing a culturally and linguistically appropriate measurement tool that can support 

evidence-based decision-making in educational planning and policy development (Venkatesh et al., 

2012). 

Materials and Methods 

Research Design and Participants 

The study used a cross-sectional design. To meet the assumptions of confirmatory factor analysis, the 

sample size was 200 participants (Kline, 2016). The questionnaire form was available on Google Forms 

from early September to late October 2023. This study included males and females from the first year 
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to year four who enrolled in the nursing bachelor’s program. The study excluded students with academic 

issues, such as academic suspension. 

Ethical Considerations  

The researchers had institutional review board (IRB) approval from the university in the study (KSU-

HE; 23-838), and the approval date was 5 September 2023. The researchers used an electronic 

questionnaire to ensure that no one’s identity could possibly be exposed. The electronic questionnaire 

maintained participant confidentiality to ensure no identifying information was obtained. Each 

participant was free to discontinue the study at any point, with no impact or consequences, at their will. 

Each participant signed an electronic consent form contract. Each respondent was asked to indicate 

their agreement to the terms of an electronic consent form that was part of the survey. The privacy 

statement was presented before the participant clicked “Yes,” indicating they would answer the survey 

questions. The participant was routed to the disagree page if the respondent clicked “No.” 

Research Instrument 

UTAUT 2012 Model Questionnaire 

The first section of the questionnaire asked the participants about their demographic characteristics 

(age, gender, and year of study). The study variables were measured using the question items developed 

by Venkatesh et al. (2012). That is, the questionnaire was a 30-item self-report measure of performance 

expectancy, effort expectancy, social influence, facilitating conditions, hedonic motivation, price value, 

habit, behavioral intention, and use behavior. Official approval for its use was obtained from the author. 

For this study, it was adapted to the context of AI usage.  

The questionnaire consisted of nine constructs: performance expectancy (4 items), effort expectancy (4 

items), social influence (3 items), facilitating conditions (4 items), hedonic motivation (3 items), price 

value (3 items), habit (3 items), behavioral intention (3 items), and use behavior (3 items). All the items 

were rated on a 5-point Likert scale ranging from 1 (strongly agree) to 5 (strongly disagree). 

Translation of the Study Questionnaire Into Arabic 

After obtaining permission from the questionnaire’s original author, the researcher sent the 

questionnaire to five experts in nursing education to evaluate in order to adapt and translate the 

instrument. We used a comprehension and cultural relevance index for the questionnaire items, asking 

each expert to evaluate the items on that basis. The index ranged from 1 (not at all) to 10(very much). 

Based on the expert’s reviews, we made slight modifications to items.  

All items were translated from English into Arabic and back-translated by the official translator with 

the assistance of a linguistic expert to ensure that the content and meaning of the items were the same 

as the original. Sidani et al. (2010) emphasized the importance of investigating conceptual equivalence 

while adjusting and translating instruments. Some concepts in one culture may not always have the 

same meaning in another, depending on how they are perceived, understood, and operationalized (also 

known as conceptualization and operationalization; Sidani et al., 2010). Moreover, the researcher tested 

content validity by having experts review the Arabic translation of the questionnaire. Content validity 

is the degree to which items accurately reflect the content of the characteristic or quality the researcher 

wants to measure (Polit & Beck, 2016). 
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Data Analysis  

Overview of Statistical Approach 

Data analysis was conducted using SmartPLS (Version 4.1.0). CFA was performed to assess the 

measurement model and ensure the reliability and validity of the Arabic-translated UTAUT-2012 

instrument. Factor loadings were analyzed to determine how well each item reflected its intended 

construct. Internal consistency and reliability were examined using Cronbach’s alpha and rho_C 

coefficients, which measure how closely related the items within each construct are. Construct validity 

was evaluated through the average variance extracted (AVE), indicating how much of the item variance 

is captured by the underlying factor. Discriminant validity, or the degree to which constructs are distinct 

from one another, was assessed using the Fornell-Larcker criterion and the heterotrait-monotrait ratio 

(HTMT). In addition, model fit was examined using several indices: chi-square divided by degrees of 

freedom (CMIN/DF); goodness of fit index (GFI); comparative fit index (CFI); Tucker-Lewis index 

(TLI); standardized root-mean-square residual (SRMR); and root-mean-square error of approximation 

(RMSEA) to determine how well the model fit the observed data. These analyses provided the basis for 

evaluating the psychometric properties of the Arabic version of the UTAUT-2012 model. 

Confirmatory Factor Analysis 

The type and strength of the interactions between constructs are now the focus instead of the 

relationships between latent constructs and measured variables. Confirmatory factor analysis (CFA) 

emphasizes the relationships between measured variables and latent constructs (Kline, 2016). The CFA 

value was used to evaluate the validity and unidimensionality of the entire assessment model. 

This approach does not require distinguishing between dependent and independent variables. 

Therefore, the oval forms represent latent variables. One-headed connections show a causal 

relationship between a construct and an indicator, whereas two-headed arrows show covariance 

between constructs. The factor loadings were assessed for each item representing each construct.  

Results 

Participant Characteristics  

The total number of participants in the study was 200. All were nursing students. The majority were 

female, 98% (n = 196), while males made up 2 % of the sample (n = 4). Regarding age, the 18–20-year-

old age group represented the majority (72.5%). For the study year, the second year had the highest 

number of students at 38.5%, followed by the first and third Years at 21% each, and the fourth year at 

19.5%, as shown in Table 1. 

Table 1 

Demographic Characteristics of Participants (N = 200) 

Characteristic n % 

Gender   

Female 196 98.0 

Male  4 2.0 
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Characteristic n % 

Age (years)   

18–20 145 72.5 

21–23 55 27.5 

Study year   

First 42 21.0 

Second 77 38.5 

Third 42 21.0 

Fourth 39 19.5 

Confirmatory Factor Analysis 

The factor loadings were assessed for each item representing each construct. None of the items was 

deleted because all factor loadings were more significant than .50, as shown in Figure 1 and Table 2. 

This indicates that each survey item effectively measured the concept it was intended to assess. The 

model fit measures used to assess the overall goodness of fit were: CMIN/DF, GFI, adjusted goodness-

of-fit index (AGFI), parsimony goodness-of-fit index (PGFI), RMSEA, and SRMR. All the model fit 

values were within acceptable limits except the RMSEA, which had a value of 0.084, and the GFI and 

AGFI, which approximated the recommended value, as shown in Table 2. In general, these values 

suggest that the overall structure of the questionnaire was a good match for the way participants 

responded. Thus, the model was assumed to fit.  

Table 2 

Fit Indices for the Arabic Version of the UTAUT-2012 Model 

Measure Recommended 
value 

Reference Estimated 
model 

χ2   891.341 

Model parameters, n   96 

Observations, n   200 

df   369 

p-value   0 

CMIN/DF < 5 Consiglio et al. (2016) 2.416 

RMSEA < 0.08 Hu & Bentler (1998) 0.084 

RMSEA low 

(90% CI) 

  0.077 

RMSEA high 

(90% CI) 

  0.091 

GFI ≥ 0.8 Hair et al. (2012) 0.792 

AGFI ≥ 0.8 Tanaka & Huba (1985) 0.785 

PGFI ≥ 0.5 Mulaik et al. (1989) 0.627 

SRMR < 0.08 Hu & Bentler (1998) 0.066 
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Note. UTAUT = Unified Theory of Acceptance and Use of Technology; CMIN/DF = chi-square divided by degrees 

of freedom; RMSEA = root-mean-square error of approximation; CI = confidence interval; GFI = goodness-of-fit 

index; AGFI = adjusted goodness-of-fit index; PGFI = parsimony goodness-of-fit index; SRMR = standardized root-

mean-square residual.  

Factor Loadings, Construct Reliability, and Convergent Validity 

The consistency of the indicator was assessed and confirmed by all the indicators exhibiting loadings of 

.6 and above. The construct reliability was assessed using Cronbach’s alpha and composite reliability, 

which is standardized reliability for each construct. Cronbach’s alpha for all the constructs was observed 

to be greater than the required excellent limit of 0.708. The construct validity was measured with 

average variance extracted (AVE); all the AVE were above the threshold of 0.5. This means that each 

group of items worked together consistently and accurately reflected the concept they were intended to 

measure. Therefore, the convergent validity of all the constructs was achieved as shown in Table 3. 

These results confirm that the Arabic version of the questionnaire is a reliable and valid tool for 

measuring students’ acceptance of AI in nursing education. 

Table 3 

Results of Factor Analysis for the Relationships Among UTAUT-2012 Questionnaire Constructs 

Relationship Outer loading  α rho_C AVE 

Performance expectancy  0.881 0.882 0.653 

PE1  .726    

PE2  .846    

PE3  .829    

PE4  .826    

Effort expectancy  0.879 0.882 0.66 

EE1  .703    

EE2 .776    

EE3  .915    

EE4  .839    

Social influence  0.844 0.842 0.642 

SI1  .763    

SI2  .807    

SI3  .833    

Facilitating condition  0.84 0.839 0.57 

FC1  .697    

FC2  .738    

FC3  .814    

FC4  .768    

Hedonic motivation  0.888 0.888 0.727 

HM1  .874    

HM2  .861    

HM3  .822    

Price value  0.816 0.812 0.596 

PV1  .732    

PV2  .799    
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Relationship Outer loading  α rho_C AVE 

PV3  .782    

Habit  0.846 0.874 0.680 

HT1  .882    

HT2  .911    

HT3  .658    

Behavioral intention  0.865 0.859 0.69 

BI1  .701    

BI2  .892    

BI3  .886    

Use behavior  0.963 0.964 0.899 

UB1  .927    

UB2  .939    

UB3  .978    

 

Note. UTAUT = Unified Theory of Acceptance and Use of Technology; AVE = average variance extracted; PE = 

performance expectancy; EE = effort expectancy; SI = social influence; FC = facilitating condition; HM = hedonic 

motivation; PV = price value; HT = habit; BI = behavioral intention; UB = use behavior. 

Discriminant Validity 

To further affirm the indicators of the measurement model for each construct, discriminant validity was 

assessed using the heterotrait-monotrait (HTMT) ratio and the Fornell-Larcker criterion. All the values 

of the HTMT ratio were less than 0.90 as recommended (Ab Hamid et al., 2017) and as shown in Table 

4; therefore, all indicators achieved discriminant validity. This indicates that the constructs are distinct 

from one another, meaning each set of questions measures a different concept. However, the Fornell-

Larcker criterion revealed similarities in using behavior and behavioral intention constructs (Ab Hamid 

et al., 2017). Every construct must have a square root of the AVE that exceeds the correlation value for 

another construct. Click or tap here to enter text. In comparing other constructs in this study, effort 

expectancy had a higher association with itself than other constructs, and other constructs showed the 

same trend except for use of behavior under behavioral intention. This slight overlap suggests a 

potential connection between students’ intentions and their actual technology use, which is common in 

behavioral research. Table 5 shows the achievement of discriminant validity for other constructs 

considered in the study using the Fornell-Larcker criterion. 

Table 4 

Heterotrait-Monotrait (HTMT) Ratio 

Construct 1 2 3 4 5 6 7 8 9 

1. Behavioral intention                  

2. Effort expectancy .764         

3. Facilitating condition .764 .82        

4. Habit .793 .618 .643       

5. Motivation .71 .799 .84 .531      

6. Performance expectancy .735 .824 .802 .626 .77     

7. Price value .707 .591 .637 .771 .473 .587    

31



Psychometric Properties of the Arabic Version of the Unified Theory of Acceptance and Use of Technology Among Nursing Students 
Alenazi 

Construct 1 2 3 4 5 6 7 8 9 

8. Social influence .737 .763 .767 .736 .677 .732 .633   

9. Use behavior .854 .625 .684 .698 .677 .676 .614 .617  

Table 5 

Fornell-Larcker Criterion 

Construct 1 2 3 4 5 6 7 8 9 

1. Behavioral intention .831 
        

2. Effort expectancy .717 .812 
       

3. Facilitating condition .757 .795 .755 
      

4. Habit .67 .54 .557 .824 
     

5. Motivation .684 .779 .847 .427 .853 
    

6. Performance expectancy .75 .781 .785 .559 .767 .808 
   

7. Price value .707 .565 .646 .723 .477 .595 .772 
  

8. Social influence .712 .751 .766 .697 .677 .727 .648 .801 
 

9. Use behavior .855 .575 .675 .599 .664 .678 .618 .612 .948 

 
Discussion 

The study assessed the psychometric properties of the Arabic version of Venkatesh et al.’s (2012) 

UTAUT 2012 model for nursing students. This was done to ascertain the reliability and validity of the 

adapted Arabic-translated version of the instrument. The latent constructs of performance expectation, 

effort expectation, social influence, facilitating conditions, hedonic motivation, price value, and habit, 

with behavioral intention and use behavior, optimally loaded, and the factor loadings were more than 

.5 as recommended (Hair et al., 2012). Furthermore, a good fit was shown using the CFA of the model’s 

nine factors. However, the results showed that the use of behavior and behavioral intention cannot be 

discriminately validated. This can be attributed to cultural differences. 

The study’s findings support the significance of the latent constructs in the instrument and align with 

previous research using the UTAUT 2012 model (Alhamazani, 2020; Alshammari, 2021; Venkatesh et 

al., 2003, 2012). However, the UTAUT 2012 model’s constructs have received significant support from 

various studies, indicating that they are dynamic and context-dependent rather than static. For 

example, a Taiwanese study revealed that performance expectancy significantly influenced behavioral 

intention among nursing students (Lee et al., 2024). Similarly, a study on using the PeduliLindungi app 

during the COVID-19 pandemic in Indonesia highlighted the favorable impact of social influence, effort 

expectation, and performance expectation on behavioral intention and usage behavior while facilitating 

circumstances had no appreciable effect (Akbar et al., 2023). In contrast, facilitating circumstances 

emerged as a unique predictor of behavioral intention, according to a meta-analytic structural equation 

modeling analysis aggregating empirical studies using UTAUT in educational contexts. Concurrently, 

effort expectations and social influence were new predictors of usage behavior (Or, 2023). Research has 

indicated that several factors, including price value, habit, hedonic motivation, social influence, 
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performance expectancy, effort expectancy, and facilitating settings, significantly influence students’ 

behavioral intention to use blended learning. Likewise, a study on the adoption of telemedicine by 

healthcare professionals found that hedonic motivation, habit, and performance expectancy influenced 

behavioral intention to adopt and use telemedicine systems (Thabet et al., 2023). Finally, a study 

conducted by Jordanian university faculty members on using digital learning tools discovered a 

substantial positive association between social effects, performance expectations, effort expectations, 

and the receptivity level of these tools (Ahmad et al., 2023).  

Moreover, the results of this study show that both behavioral intention and use behavior constructs are 

more correlated with each other than other constructs. Various studies support this result, including an 

analysis of mobile learning (m-learning; Gonzalez & dos Santos, 2017) and the report of errors in clinical 

care by nurses in educational and medical organizations (Abry et al., 2022). Lastly, the study of nurses’ 

intention to use blended e-learning systems underscores the need for supportive educational 

environments to enhance behavioral intentions (Chang et al., 2015). 

Conclusion 

This investigation highlights the significance and usefulness of the UTAUT 2012 instrument. The results 

generally support using the Arabic-translated UTAUT model for the proposed study, which investigates 

the factors affecting the acceptance of new technologies, views of novel systems, and innovations in 

healthcare settings. Applying CFA to the Arabic-translated UTAUT 2012 yielded confirmation of a valid 

and reliable instrument with well-represented latent constructs. This finding supports integrating AI 

into nursing education, which is crucial for preparing nurses to adapt to the evolving healthcare 

landscape driven by technology. These findings can help educators and decision-makers in distance 

learning settings better understand students’ readiness for adopting new technologies. 
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Abstract 

Emerging technologies and innovative instructional methods have revolutionized education, making 

blended learning the new standard in the artificial intelligence era. However, poor integration of online 

and face-to-face learning has led to challenges such as superficial student engagement. This study 

developed a Community of Inquiry-based blended learning model and evaluated its effectiveness with 

92 college students using a quasi-experimental approach. Over 16 weeks, the experimental group (n = 

48) adopted the blended learning model, while the control group (n = 44) used traditional learning

conditions. Learning effectiveness and deep learning perceptions were evaluated, revealing the blended 

learning group demonstrated superior learning effectiveness (d = 0.83) and reported higher deep 

learning perceptions (η2 = .05–.072) compared to the traditional learning group. These results provide 

valuable insights for educators aiming to design blended learning models that foster deep learning and 

improve overall learning effectiveness. 

Keywords: blended learning, learning effectiveness, deep learning perception, Community of Inquiry, 

CoI, higher education 
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Introduction 

The widespread adoption of digital technologies has transformed education, leading to the rise of 

diverse instructional methods such as online learning and personalized instruction, which have spurred 

the growth of blended learning (Perera et al., 2020). Blended learning, which combines the strengths 

of traditional and online education, addresses the limitations of both methods and plays a crucial role 

in enhancing teaching quality and talent development (Han, 2023). In such environments, educators 

guide students in cultivating creativity, problem-solving, and deep learning skills, all essential for higher 

education reform and the 21st-century workforce (Qi et al., 2020). 

The Community of Inquiry (CoI) framework is an effective model for designing blended environments, 

promoting learning engagement through active participation, meaningful discussion, and timely 

instructor feedback (Armellini et al., 2021; Liu & Deris, 2022). The three key elements of the CoI 

framework—teaching presence, social presence, and cognitive presence—are vital for enhancing 

students’ knowledge acquisition, skill development, and motivation (Zhang, 2020). 

Empirical research has suggested that students in blended learning environments tend to achieve 

superior learning outcomes and report more positive learning experiences compared to those in 

traditional classroom settings (Vallée et al., 2020). The CoI framework further supports blended course 

design by fostering collaboration, critical thinking, and meaningful knowledge construction (Zhang, 

2020). Despite these promising findings, further research is required to determine whether CoI-based 

blended learning is more effective than traditional pedagogical methods in enhancing both learning 

outcomes and deep learning. This study addressed this gap by investigating the effectiveness of a CoI-

based blended learning model, facilitated through the Superstar Learning platform 

(https://www.chaoxing.com/), in promoting high-quality learning experiences. By examining the 

impact of this model, the study contributes to the growing body of research on evidence-based 

frameworks for blended learning, offering valuable insights for educators and instructional designers 

seeking to optimize student engagement and academic achievement. 

The Blended Learning Effect 

Blended learning is widely recognized for improving learning outcomes, especially when using diverse 

information and communications technology tools and resources that create immersive, student-

centered environments (Bizami et al., 2023; Shamir-Inbal & Blau, 2021). These environments 

effectively enhance learning by integrating traditional and digital methods. For instance, Li and Cao’s 

(2020) blended learning model for undergraduate English students combined virtual reality, online 

content, and interactive classroom sessions, significantly improving test scores. Similarly, Antonelli et 

al. (2023) found that virtual reality labs reduced student errors and enhanced practical skills. Through 

a systematic review, Almusaed et al. (2023) confirmed that blended learning environments enabled 

with artificial intelligence (AI) have the potential to enhance educational quality. Technologies such as 

chatbots, intelligent tutoring systems, and personalized learning platforms can increase student 

engagement and support motivation. 

Blended learning also fosters deep learning competencies. Innovative models, such as micro-learning 

and computer-based collaborative learning, have improved students’ self-learning abilities and goal 

achievement (Astiwardhani Sobandi, 2024). Courses incorporating video lectures and online materials 

have boosted English learners’ motivation, autonomy, and satisfaction (Wang et al., 2021). Zhao (2022) 
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leveraged the Rain Classroom platform’s network and mobile technologies 

(https://www.yuketang.cn/en) to create a blended model that increased learning quality and interest. 

Similarly, AI-powered blended courses have been more effective than traditional teaching in promoting 

student engagement, deep learning, critical thinking, and independent and cooperative learning (He et 

al., 2023). 

Deep Learning Dimensions 

Unlike surface learning, which focuses on memorization driven by external motivation, deep learning 

fosters meaningful knowledge construction and intrinsic motivation (Darling-Hammond & Oakes, 

2021). Deep learning encourages learners to engage deeply with content, develop critical thinking and 

problem-solving skills, and enhance knowledge transfer (Shen & Chang, 2023). It also promotes skills 

such as learning how to learn, complex problem-solving, and effective communication and 

collaboration (Mthethwa-Kunene et al., 2022). 

At the core of deep learning is the development of higher-order cognitive abilities, including problem-

solving, decision-making, and critical thinking (Kurniawan, 2021). This process empowers students to 

creatively solve real-world problems (Pan et al., 2023). Mobile technology has been shown to support 

higher-order thinking by providing timely access to information and facilitating active cooperation and 

engagement (Hye et al., 2020; Yaniawati et al., 2022). Hu and Hwang (2024) proposed a  problem-

posing approach that was mobile, self-adapted, and based on concept mapping  within a virtual museum 

context and found that it significantly enhanced learners’ critical thinking and problem-solving abilities. 

In this study, learning behaviors involving application, analysis, evaluation, and creation were 

categorized as higher-order cognition. 

Deep learning also emphasizes communication and collaboration, essential 21st-century skills 

(Mthethwa-Kunene et al., 2022). Effective communication involves organizing learning content 

through presentations, group work, and interactive projects, while collaboration focuses on learner-

centered activities such as sharing, interaction, and discussion (Islam et al., 2022; Mthethwa-Kunene 

et al., 2022). Interactive learning is supported by flipped classroom models that promote active 

communication through online and in-person discussions and timely feedback (Shen & Chang, 2023). 

Blended learning, incorporating diverse computer-mediated collaboration strategies, enhances 

participation and student satisfaction (Belda-Medina, 2021; Vlachopoulos & Makri, 2019). Intelligent 

computers can simulate interactions between learners and the external environment by performing 

tasks and providing timely feedback based on individual mistakes. Additionally, collaboration between 

AI and learners has the potential to optimize learning outcomes (Weber et al., 2025). 

Reflective thinking is another key aspect of deep learning, focusing on self-reflection in academic 

research and practice (Rogers et al., 2019). It plays a crucial role in shaping students’ professional 

identity and ensuring sustainable learning (Annansingh, 2019). Reflective learning involves both self-

reflection and reflection on others’ learning behavior (Priddis & Rogers, 2018). Intelligent learning 

tools—such as ChatGPT, Apple’s Shortcuts, and LINE—have been shown to facilitate this process by 

enabling students to monitor their progress and develop reflective thinking skills (Wu et al., 2023). In 

this study, reflective learning primarily involved learning under supervision and guidance. 

Lastly, emotional experience is a hallmark of deep learning (Pellegrino & Hilton, 2012). Self-efficacy, 

motivation, and positive attitudes toward learning significantly impact engagement and effectiveness 
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(Meyer et al., 2018). Well-designed online and face-to-face activities in blended courses can foster 

positive attitudes, while clear goals and challenging tasks can enhance self-efficacy and motivation 

(Zhao & Song, 2022; Zhao et al., 2021). In this study, emotional experiences included learning attitudes, 

self-efficacy, and motivation. 

Research Hypotheses 

This study operationally defined four core features of deep learning: higher-order cognition, 

interactive learning, reflective learning, and emotional experience. It measured students’ deep 

learning perceptions in these four dimensions to verify the effectiveness of the CoI-based 

blended learning model. Furthermore, this study, using the Digital Film and Television 

Directing and Production course as an example, applied a CoI-blended learning model and 

compared the blended (BL) and traditional (TL) classroom learning outcomes represented by 

three scores: online quizzes, a final exam, and film and television assignments. 

While prior research has generally supported the efficacy of blended learning, some studies 

have reported no significant differences in learning outcomes between BL and TL students 

(e.g., Müller & Mildenberger, 2021). These discrepancies may stem from inadequate 

instructional design, insufficient scaffolding, superficial integration of online and offline 

learning, and underuse of the potential benefits of blended learning. The CoI framework, which 

focuses on enhancing students’ learning presence, can effectively guide the design of blended 

learning activities, fostering a more seamless integration of online and face-to-face learning 

modes (Armellini et al., 2021). CoI-based blended courses are expected to promote deep 

learning and improve overall learning effectiveness by balancing online and offline instruction 

(Tabassum & Mohd Saad, 2024). 

Thus, the following hypotheses were proposed: 

 H1: BL students will exhibit significantly higher learning effectiveness than TL students. 

H1-1a: BL students will achieve higher scores on lower-order online quiz questions. 

H1-1b: BL students will achieve higher scores on higher-order online quiz questions. 

H1-2a: BL students will achieve higher scores on lower-order final exam questions. 

H1-2b: BL students will achieve higher scores on higher-order final exam questions. 

H1-3: BL students will score significantly higher on film and television assignments.  

• H2: BL students will demonstrate stronger deep learning perceptions than TL students 

across the following dimensions: 

H2-1: Higher-order cognition 

H2-2: Interactive learning 

H2-3: Reflective learning 
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H2-4: Emotional experience 

Community of Inquiry-Based Blended Learning Model Design  

This study examined the implementation of a blended learning model in the Digital Film and Television 

Directing and Production course, using the Superstar Learning platform developed by Beijing Century 

Superstar Information. The model integrated three key elements of the community of inquiry (CoI) 

framework: teaching, social, and cognitive presence, within three learning stages—face-to-face learning, 

online learning, and face-to-face reporting (Figure 1). The 16-week course was divided into three phases: 

early creation, mid-stage shooting, and post-editing, with the initial week dedicated to orientation and 

the remaining time equally distributed across the three teaching modules. 

Figure 1  

The CoI-Based Blended Learning Model 

 

Note. CoI = Community of Inquiry. 

The course design and implementation effectively addressed the three elements of the Community of 

Inquiry (CoI) framework. In terms of teaching presence, the course featured clearly defined learning 

objectives, detailed syllabi, and well-organized materials, while instructors actively provided timely 

feedback and facilitated problem-solving discussions. The intelligent learning platform further enabled 

tailored instructional strategies by monitoring student progress and adjusting content delivery 

accordingly.  

Regarding social presence, the curriculum incorporated collaborative activities, such as online 

discussion forums, group projects, and peer reviews, which fostered a sense of community among 
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students. Real-time communication tools and virtual breakout sessions were employed to enhance 

interaction and support, while integrated social networking features promoted informal exchanges of 

ideas beyond formal class sessions.  

In addressing cognitive presence, the course used inquiry-based tasks, case studies, and problem-

solving assignments to encourage critical analysis and reflective thinking. Interactive modules and 

scenario-based exercises were implemented to deepen understanding and facilitate the application of 

theoretical concepts, while continuous reflection activities, including reflective journals and self-

assessment quizzes, supported the development of critical thinking and knowledge construction. 

Face-to-Face Learning Stage 

In this stage, in-class learning was paired with the Superstar Learning platform. The first two weeks of 

each module followed a structured five-step process: 

1. The teacher introduced new concepts, encouraging active participation. 

2. Students formed self-selected groups and learning behavior norms for participation. 

3. Inquiry tasks were assigned, prompting group discussions and collaborative exploration. 

Results were uploaded to the platform. 

4. Groups conducted peer evaluations, refining their work based on feedback, with guidance 

from the teacher. 

5. Online quizzes assessed learning outcomes, followed by teacher feedback and content 

summaries.  

Online Learning Stage 

This stage featured three online discussion questions and one practice task, each spanning 2 weeks and 

following five steps: 

1. The teacher provided learning materials (video, PowerPoints, quizzes) on the platform for 

students to engage with independently. 

2. Students completed online quizzes with immediate feedback, and the teacher provided 

support when needed.  

3. The teacher initiated discussions, with students tackling two discussion questions in the first 

week and one in the second. 

4. Group leaders supervised discussions, fostering deeper engagement and collaboration, while 

the teacher facilitated reflection and knowledge co-construction. 

5. Groups completed tasks based on discussion outcomes and uploaded their work to the 

platform. 
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Face-to-Face Reporting Stage 

This stage focused on the online learning tasks and summarizing content. The last week of each learning 

module followed a five-step process.  

1. The teachers shared evaluation criteria, and students familiarized themselves with the 

guidelines. 

2. Group representatives presented their work, showcasing innovative ideas and application of 

new concepts. Other groups and the teacher provided feedback. 

3. Intergroup evaluations were conducted, with students providing feedback based on 

evaluation criteria and engaging in on-site discussions. 

4. Groups posted online ratings and comments on other groups’ work, and the teachers stored 

the evaluation results for post-class review. 

5. The teachers guided students through content summarization, encouraging critical thinking 

and integration of new material 

Research Methodology 

Participants  

The participants were 92 sophomore educational technology students enrolled in the two compulsory 

Digital Film and Television Production classes at a university in China in the spring semester of 2023. 

Both classes lasted for 16 weeks and were taught by the same teacher. One class was randomly assigned 

as the experimental group (n = 48), while the other class was the control group (n = 44). The male-

female ratio for the experimental and control groups were 1:2 (16 males and 32 females) and 1:2.4 (13 

males and 31 females), respectively. All students were between 19 and 21 years old, owned smartphones, 

and were proficient Superstar Learning platform users.  

The final exam scores from the prerequisite course Fundamentals of Photography Skills served as the 

prior knowledge assessment criteria. Independent sample t-test results indicated that there were no 

statistically significant prior knowledge differences (t = 0.86, p > .05) between the experimental group, 

M(SD) = 81.38(7.47), and the control group, M(SD) = 80.11(6.59). 

Experimental Procedure 

This study focused on learning effectiveness and students’ deep learning perceptions in the 

CoI-based blended learning course (Figure 2). In the pre-intervention stage, the participants 

took the pretest and were introduced to the basic functions of the Superstar Learning platform. 

In the intervention stage, while both groups participated in face-to-face learning with some 

Superstar Learning activities done in class, only the experimental group took part in the online 

learning stage. The control group students listened to the teacher’s lectures, participated in class 

discussions, collaborated in groups, completed online quizzes, and completed the same post-

class learning tasks. As the Digital Film and Television Directing and Production course 

focused on both theory and practice, students in both groups were required to take the final 

exam and submit comprehensive film and television production assignments. At the end of the 
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course, both groups completed the perception posttest. 

Figure 2  

Experimental Procedure 

 

Instruments 

This study used various assessments to compare learning effectiveness between students in blended 

and traditional learning environments: online quizzes, a final exam, and group assignments. 

Additionally, pre- and posttests were conducted to measure deep learning perceptions in both groups. 

Online Quizzes  

On the Superstar Learning platform, both groups completed identical online quizzes, worth 280 points 

in total, consisting of 64 single-choice questions (128 points), 26 multiple-choice questions (104 points), 

and 6 essay questions (48 points). Based on Bloom’s revised taxonomy (Krathwohl, 2002), the quizzes 

were divided into lower-order (knowledge and comprehension) and higher-order (application, analysis, 

and evaluation) cognitive levels. Lower-order questions totaled 186 points, while higher-order 

questions totaled 94 points. 

Final Exam 

Both groups took the same final exam, categorized into lower-order  and higher-order  cognitive 

questions. For instance, a lower-order question required students to briefly describe the fundamental 

principles of shot assembly, whereas a higher-order question asked them to provide an example of how 

the close-up method is applied in effect sound processing. The exam was worth 100 points, with 10 fill-

in-the-blank questions (20%), 15 multiple-choice questions (30%), 5 brief questions (35%), and 1 design 

1 week 

Online quizzes, final exam, film and television production 
assignments, posttest questionnaire 

15 weeks 

Start of the experiment 

Experimental group (n = 48) Control group (n = 44) 

Pretest questionnaire 

Course and Superstar Learning platform function introduction 

Blended learning Traditional learning 

End of the experiment 
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question (15%). Each cognitive level accounted for 50 points. Content validity was reviewed by three 

educational technology experts with over 10 years of experience. 

Film and Television Production Assignments 

Students worked in groups to produce 10-minute films on self-chosen themes. Each class was divided 

into six groups. To assess individual contributions, students provided task descriptions in their final 

reports. The total score (100 points) consisted of intragroup scores (30%), intergroup score (30 points), 

and the teacher’s evaluation (40%). 

Deep Learning Perception Scale 

The questionnaire comprised two sections. The first section collected students’ basic information, 

including student number, gender, and experience with the Superstar Learning platform. The second 

section contained the 20-item Deep Learning Perception Questionnaire (DLPQ), designed to measure 

students’ perceptions of deep learning. Items related to higher-order cognition, interactive learning, 

and reflective learning were adapted from Shen and Chang (2022), while emotional experience items 

were synthesized from Alqurashi (2019) and Zimmerman and Kulikowich (2016). Responses were 

scored on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). To ensure 

content validity, three experts with over 10 years of experience in educational technology reviewed the 

scale, refining item structure, clarifying meanings, and offering revision suggestions. The finalized 

questionnaire was pretested with 156 students informed of the study’s purpose, yielding 122 valid 

responses and a return rate of 78.2%.  

Exploratory factor analysis (EFA) was conducted using IBM SPSS Statistics (Version 25.0) to evaluate 

the DLPQ’s factor structure. Results are shown in Table 1. The Kaiser-Meyer-Olkin value was 0.83, and 

Bartlett’s chi-square value was 1573.67 (df = 190, p < .001), indicating the scale’s suitability for factor 

analysis. Principal component analysis with the maximum variance method was employed to analyze 

the pretest data. Factors were selected based on eigenvalues greater than 1, with item retention 

requiring factor loadings exceeding 0.5. The analysis revealed four dimensions, explaining a cumulative 

variance of 66.78% (see Table 1). The interactive learning dimension (5 items, e.g., “I can offer useful 

suggestions for my peers”) accounted for close to half the variance, with factor loadings ranging from 

0.64 to 0.86. The reflective learning dimension (5 items, e.g., “I can analyze the reasons for failure to 

solve problems”) explained around another one tenth of the variance, with loadings from 0.51 to 0.83. 

The higher-order cognition dimension (5 items, e.g., “I can find logical relationships between knowledge 

points”) accounted for an additional small percentage of the variance, with loadings between 0.64 and 

0.75. Finally, the emotional experience dimension (5 items, e.g., “I am willing to adjust my learning 

style to meet course requirements”) explained a further small fraction of the variance, with loadings 

from 0.60 to 0.83. These findings indicate strong structural validity for the scale. Additionally, 

Cronbach’s alpha values for the four dimensions demonstrated good reliability. 
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Table 1  

The Reliability and Validity of DLP Scale 

Item 

Dimension 

Interactive 

learning 

Reflective 

learning 

Higher-order 

cognition 

Emotional 

experience 

HC1   0.69  

HC2   0.75  

HC3   0.75  

HC4   0.73  

HC5   0.64  

IL6 0.64    

IL7 0.74    

IL8 0.86    

IL9 0.69    

IL10 0.77    

RL11  0.62   

RL12  0.83   

RL13  0.72   

RL14  0.72   

RL15  0.51   

AE16    0.67 

AE17    0.67 

AE18    0.68 

AE19    0.60 

AE20    0.83 

Cronbach’s α 0.88 0.86 0.83 0.87 

Eigenvalues 8.84 1.83 1.52 1.17 

Variance (%) 44.19 9.13 7.62 5.84 

Cumulative variance (%) 44.19 53.32 60.94 66.78 

Note. DLP = deep learning perception; HC = higher-order cognition; IL = interactive learning; RL = reflective 

learning; AE = emotional experience 

Data Collection and Analysis 

Learning Effectiveness 

The learning effectiveness data came from online quizzes (30%), film and television assignments (30%), 

and a final exam (40%). For online quizzes, the objective questions (single-choice, multiple-choice) 

were automatically scored by the Superstar Learning platform, while the teacher scored the subjective 

questions (essay questions). The assignment scores comprised the weighted average of the students’ 

and teacher’s scores. The final exam papers were graded solely by the teacher. An independent sample 

t-test was used to explore the differences between the two groups in the lower-order cognitive and 

higher-order cognitive questions on the online quiz and final exam scores, as well as in the assignment 
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scores. 

A significance level of p < .05 was adopted, and Cohen’s d was used to measure the effect size to evaluate 

further differences between the experimental and the control groups. Cohen’s d values of 0.2~0.5 

represented a small effect size, 0.5~0.8 denoted a medium effect size, and values greater than 0.8 

indicated a large effect size (Cohen, 1988). 

Deep Learning Perception 

Formal questionnaires were administered to investigate the pretest and posttest deep learning 

perceptions in both the experimental and the control groups. A total of 92 students completed the 

questionnaire. Out of 48 students in the experimental group, 46 submitted valid questionnaires, 

resulting in a high return rate of 95.8%. Out of 44 students in the control group, 41 submitted valid 

questionnaires, with a robust return rate of 93.2%. 

Descriptive statistics were used to analyze the pre- and posttest data probing students’ higher-order 

cognition, interactive learning, reflective learning, and emotional experience. Mean and standard 

deviation were employed to assess students’ deeper learning perceptions in four dimensions. 

Subsequently, covariate analysis was conducted to examine the deep learning perception differences 

between the experimental and the control groups. η2 was reported to calculate the effect size, with 

values .01~.07 indicating a small effect size, values .07~.14 denoting a moderate effect size, and values 

greater than .14 signifying a large effect size (Cohen, 1992).  

Research Results 

Learning Effectiveness 

There was a significant difference in the learning effectiveness between the experimental and the control 

groups (Table 2). The experimental group achieved significantly better learning outcomes than the 

control group, with a large effect size. These findings support hypothesis H1. 

Table 2  

Learning Effectiveness Differences 

Score source 

Experimental  

(n = 48) 

Control  

(n = 44) t Cohen’s d 

M SD M SD 

Lower-order questions  

(Online quizzes) 
179.63 5.74 177.41 7.04 1.66 0.35 

Higher-order questions  

(Online quizzes) 
86.67 6.21 82.41 8.22 2.78** 0.58 

Lower-order questions  

(Final exam) 
36.88 6.98 34.14 6.36 1.96 0.41 

Higher-order questions  36.54 6.82 32.39 5.09  3.29*** 0.69 
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Score source 

Experimental  

(n = 48) 

Control  

(n = 44) t Cohen’s d 

M SD M SD 

(Final exam) 

Film and television assignments 88.81 3.94 86.86 4.14 2.31* 0.48 

Learning effectiveness 84.54 5.35 80.51 4.34 3.95*** 0.83 

Note. *p < .05. **p < .01. ***p < .001. 

Also shown in Table 2, there were no significant differences between the experimental and control 

groups in lower-order question scores for online quizzes and final exam scores, indicating that 

hypotheses H1-1a and H1-2a were not supported. However, the experimental group scored significantly 

higher than the control group on higher-order questions in the online quizzes, with a moderate effect 

size. Similarly, for the final exam, the experimental group outperformed the control group on higher-

order question scores, thereby supporting hypotheses H1-1b and H1-2b. 

In terms of film and television assignment scores, Table 2 shows a significant difference. The mean 

assignment score for the experimental group was significantly higher than that of the control group. 

Although the effect size was small, these findings suggest that students in the experimental group 

achieved significantly better performance in practical tasks compared to those in the control group, thus 

supporting hypothesis H1-3. 

Deep Learning Perceptions 

This study assessed deep learning perceptions across the dimensions of higher-order cognition, 

interactive learning, reflective learning, and emotional experience both before and after the completion 

of the blended course. The findings are shown in Table 3. Results indicated that prior to the course, all 

students’ deep learning competencies in these dimensions were above average, with scores ranging from 

3 to 4. After engaging in the blended course, these competencies approached a score of 4, reflecting a 

significant enhancement in the deep learning abilities of the experimental group. In contrast, the 

control group, in post-test results, showed less of an improvement, suggesting that the blended learning 

model played a role in enhancing deep learning competencies. 

Table 3  

Deep Learning Perceptions in the Experimental and Control Groups 

Dimension 

 Experimental Control 

 M SD M SD 

Higher-order cognition Pretest 3.59 0.57 3.60 0.46 

Posttest 3.96 0.55 3.76 0.46 

Interactive learning Pretest 3.52 0.50 3.59 0.56 

Posttest 3.90 0.56 3.73 0.44 

Reflective learning Pretest 3.48 0.49 3.50 0.49 
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Dimension 

 Experimental Control 

 M SD M SD 

Posttest 3.89 0.49 3.73 0.41 

Emotional experience Pretest 3.49 0.49 3.54 0.49 

Posttest 3.95 0.53 3.77 0.38 

Covariate analysis was performed to assess the model’s effectiveness further and to elucidate the 

disparities in higher-order cognition, interactive learning, reflective learning, and emotional experience 

between the two groups. The results of the intragroup regression coefficient homogeneity test revealed 

that none of the dimensions reached the significance level: for high-order cognition, F = 3.23, p > .05; 

for interactive learning, F = 0.04, p > .05; for reflective learning, F = 0.89, p > .05; and for emotional 

experience, F = 0.26, p > .05. Consequently, the null hypotheses were accepted, aligning with the 

assumption of homogeneity of regression coefficients in covariate analysis, justifying the continuation 

of covariate analysis. 

Covariate analyses results revealed significant perception differences between the two groups. 

Specifically, significant differences were found in higher-order cognition, interactive learning, reflective 

learning, and emotional experience perceptions, revealing small effect sizes in the first three dimensions 

(tables 4, 5, and 6) and moderate effect size in the last dimension (Table 7). These findings suggest that 

students enrolled in the CoI-based blended course had significantly more positive higher-order 

cognition, interactive learning, reflective learning, and emotional experience perceptions than their 

traditional classroom counterparts, thereby supporting hypotheses H2-1, H2-2, H2-3, and H2-4. 

Table 4  

Higher-Order Cognition Perception Differences 

Source SS df MS F η2 

Intervention 8.99 1 8.99 61.32*** .42 

Experimental effect 0.62 1 0.62 4.25* .05 

Residuals 12.32 84 0.15   

Interpreted sum 21.88 86    

Note. R2 = .44 (Adjusted R2 = .42).  

*p < .05. ***p < .001. 

Table 5  

Interactive Learning Perception Differences 

Source SS df MS F η2 

Intervention 8.76 1 8.76 59.26*** .41 

Experimental effect 0.69 1 0.69 4.64* .05 
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Source SS df MS F η2 

Residuals 12.41 84 0.15   

Interpreted sum 21.56 86    

Note. R2 = .42 (Adjusted R2 = .41). 

*p < .05. ***p < .001. 

 

Table 6  

Reflective Learning Perception Differences 

Source SS df MS F η2 

Intervention 7.91 1 7.91 77.57*** .48 

Experimental effect 0.44 1 0.44 4.31* .05 

Residuals 8.57 84 0.10   

Interpreted sum 16.84 86    

Note. R2 = .49 (Adjusted R2 = .48).  

*p < .05. ***p < .001. 

Table 7  

Emotional Experience Perception Differences 

Source Sum of squares df Mean of squares F η2 

Intervention 6.47 1 6.47 45.43*** .35 

Experimental effect 0.93 1 0.93 6.54* .072 

Residuals 11.96 84 0.14   

Interpreted sum 19.15 86    

Note. R2 = .38 (Adjusted R2 = .36).  

*p < .05. ***p < .001. 

Discussion 

Students’ Learning Effectiveness 

The findings support hypothesis H1, indicating that students in the blended learning (BL) group 

demonstrated significantly better learning effectiveness than those in the traditional learning (TL) 

group. This aligns with previous studies, such as Vallée et al. (2020), which found that students in 

blended learning environments exhibited superior learning outcomes compared to their traditional 

counterparts. Similarly, Yin and Yuan (2021, 2022) concluded that CoI-based blended learning models 

not only increased learning interest but also positively impacted academic performance, suggesting that 

the structure of blended learning fosters deeper engagement and critical thinking, which can enhance 

learning quality beyond traditional methods (Vo et al., 2017). 
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For hypotheses H1-1a and H1-2a, no significant difference was observed between the BL and TL groups 

on lower-order cognitive questions. This finding may be attributed to the independent learning ability 

required for mastering lower-order cognitive content, where learning methods appear to have less 

impact. This result is consistent with Shen and Chang (2023), who found that the instructional 

approach had limited influence on students’ mastery of lower-order cognitive knowledge. Similarly, 

Lozano-Lozano et al. (2020) reported no significant differences between BL and TL students in their 

comprehension of theoretical knowledge. 

In contrast, hypotheses H1-1b and H1-2b were supported, with BL students scoring significantly higher 

on higher-order cognitive questions compared to their TL peers. This confirms that blended learning 

has a substantial impact on students’ understanding of higher-order cognitive knowledge, consistent 

with prior research on CoI-based models. Blended learning promotes deeper cognitive engagement, 

allowing students to move beyond superficial learning and engage in higher-order thinking, leading to 

improved academic performance and greater understanding of complex concepts (Chen, 2022; Guo et 

al., 2021). The integration of inquiry-based learning and open communication within the CoI 

framework enhances social presence, which, in turn, positively affects students’ performance on higher-

order cognitive tasks (Tan, 2021). These findings emphasize the importance of designing blended 

learning activities that foster teaching, cognitive, and social presence to enhance higher-order cognitive 

skills (Kurniawan, 2021). Given the distinct advantage of BL in fostering higher-order thinking, 

educators should carefully consider the cognitive complexity of the content when designing such 

courses. 

Hypothesis H1-3 was also supported, as BL students demonstrated significantly better practical skills 

compared to TL students. The substantial impact of blended learning on students’ application abilities 

can be attributed to the opportunities for hands-on practice and experimentation that BL environments 

provide. Virtual simulations, online laboratories, and other digital tools in blended settings offer 

students interactive experiences that aid in mastering practical skills (Antonelli et al., 2023). For 

instance, combining offline and virtual experiments have been shown to improve student performance 

by enabling faster knowledge acquisition and exploration (Kerimbayev et al., 2023). Virtual laboratories 

offer safe, interactive platforms for students to observe phenomena that may not be possible in physical 

settings (Seifan et al., 2020). These immersive environments, along with enhanced communication and 

teamwork facilitated by blended learning, promote collaboration, knowledge sharing, and innovative 

problem-solving (Li & Cao, 2020). Furthermore, Liu et al. (2021) found that a blended model 

incorporating computer-assisted self-study, group discussion, and simulation training significantly 

improved students’ practical application skills.  

Overall, the findings suggest that blended learning positively impacts students’ ability to apply 

knowledge in practical contexts, fostering the development of essential operational skills through 

enriched learning environments and collaborative opportunities. 

Students’ Deep Learning Perception 

The research findings robustly support hypotheses H2-1, H2-2, H2-3, and H2-4, indicating that 

students in the BL group had significantly higher perceptions across the four dimensions of higher-

order cognition, interactive learning, reflective learning, and emotional experience compared to their 

TL counterparts. This is consistent with previous studies showing that CoI-based blended courses 

facilitate deeper learning (Tabassum & Mohd Saad, 2024; Zhang, 2020). 
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For hypothesis H2-1, the results indicated that BL students exhibited significantly better perceptions in 

the higher-order cognitive dimension. This finding highlights the model’s effectiveness in promoting 

engagement in advanced learning activities, such as application, analysis, evaluation, and creation. 

Yaniawati et al. (2022) similarly observed significant improvements in students’ creative thinking and 

problem-solving skills within mobile-based blended learning environments. The intelligent pedagogy 

framework, which integrates various learning approaches, also showed enhanced higher-order thinking 

capabilities among students (Meng & Zhang, 2020). Notably, during the COVID-19 pandemic, blended 

learning became a normative approach that effectively supported higher-order thinking skills. Well-

designed blended learning models leverage both online and offline modalities, enhancing cognitive 

abilities and fostering deeper engagement in learning activities. 

In terms of hypothesis H2-2, BL students reported significantly higher perceptions of interactive 

learning. This can be attributed to the flexible nature of online components within blended courses, 

which provided opportunities for interaction and allowed students to engage with in-depth discussions 

at their own pace (Wut et al., 2022). Castro (2019) emphasized the role of innovative technologies in 

facilitating effective student interaction in higher education blended learning. Enhanced interactive 

opportunities in blended learning environments improve communication, collaboration, and 

knowledge sharing, thereby enriching students’ cognitive and interactive capabilities (Islam et al., 

2022). 

Regarding hypothesis H2-3, the BL group exhibited enhanced reflective learning perceptions, 

suggesting improved recognition of learning challenges and engagement in reflective practices. This 

improvement may stem from the facilitated problem presentation and discussion typical of blended 

environments, which foster self-regulation and reflection (Bizami et al., 2023; Wu et al., 2023). Zhu and 

Bonk (2019) noted that feedback mechanisms and reflective questions significantly promote self-

monitoring and reflection. Additionally, real-time technology-supported interactions likely motivate 

learners and enhance engagement, thereby improving reflective practices and overall learning quality 

(Zhu et al., 2021). 

For hypothesis H2-4, the BL group demonstrated superior perceptions of emotional experiences, with 

a moderate effect size, indicating the positive impact of blended learning on the affective domain. This 

enhancement can be linked to personalized learning interventions that improve students’ attitudes, 

motivation, and self-efficacy (Zhang et al., 2020). Ballouk et al. (2022) highlighted the role of teaching 

guidance in fostering active learning and motivation in blended environments. A supportive, user-

friendly blended learning context—augmented by accessible digital tools—transforms students’ 

perceptions of learning, leading to positive emotional experiences (Masadeh, 2021). The availability of 

diverse learning resources, such as quizzes and case studies, further enhances self-efficacy (Prifti, 

2022). Consequently, blended learning environments shift away from traditional teaching paradigms, 

providing enriched emotional experiences that contribute to improved learning outcomes. 

Conclusions 

This study examined the effectiveness of a Community of Inquiry (CoI)-based blended learning model 

implemented through an intelligent learning platform, revealing significant improvements in both 

students’ learning outcomes and their deep learning perceptions. These findings affirm the model’s 

efficacy. Educators designing such models should capitalize on the strengths of both online and offline 

learning to foster robust teaching, social, and cognitive presences. Using digital resources enhances 
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students’ access to information and supports creative learning. Additionally, providing targeted 

guidance through online platforms can facilitate student reflection on their learning strategies and 

outcomes. Incorporating both online and offline discussions fosters a more engaging and satisfying 

interactive learning experience, enhancing emotional engagement.  

These insights are valuable for future AI-driven blended course design, underscoring the importance of 

strategically integrating online and offline components to optimize learning outcomes. The 

effectiveness of CoI-based blended learning models in promoting deep learning among college students 

is clearly demonstrated. However, several limitations warrant consideration. First, the sample 

comprised sophomores from specific educational technology classes at a university in southern China, 

which limits the generalizability of the findings. Second, the instructional design requirements may 

differ for courses outside Digital Film and Television Directing and Production, meaning the proposed 

model’s effectiveness could vary across courses and disciplines. Third, the CoI-based blended learning 

model was only compared to traditional learning; its efficacy against other blended models remains to 

be explored. 

Future research could address these limitations by expanding the sample to include learners from 

various majors and courses. Comparative analyses could assess the differential impacts of blended 

learning across different disciplines. Additionally, investigating the relationship between students’ 

sense of presence, learning effectiveness, and deep learning perceptions in blended environments would 

provide deeper insights into the mechanisms that contribute to successful blended learning experiences. 

Furthermore, future research should examine the implementation differences between the CoI 

framework in traditional blended learning and AI-driven distance education. Specifically, exploring 

how AI technologies can collaborate with the CoI framework to optimize instructional design, enhance 

student engagement, and improve personalized learning experiences will be a key area of future 

investigation. In conclusion, while this study highlights the benefits of CoI-based blended learning, 

future research should aim to address its limitations and explore the broader applicability and 

underlying mechanisms that enhance blended learning effectiveness. 
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Abstract 

Hybrid-flexible (hyflex) courses have become a prominent open and distributed learning (ODL) 

approach post-COVID-19, offering students the flexibility to attend classes online, in-person, or both. 

While this model promotes instructional continuity and student-centered learning, it presents unique 

ODL challenges in managing effective team collaboration. This quantitative study investigated the 

underexplored relationships among effective communication, team atmosphere, and team performance 

in hyflex learning environments; the study sought to provide novel insights into optimizing team 

dynamics and enhancing learning outcomes in ODL-integrated educational settings. The study 

comprised data from 310 college students enrolled in the authors’ hyflex course offered on China’s Super 

Star learning platform at an ODL institution with over 700 million registered users. An online survey 

was conducted using validated scales; confirmatory factor analysis (CFA) and multiple linear regression 

analyses were used to test the hypotheses. The study found effective communication significantly 

enhanced team performance (β = 0.389, p < .001). Team atmosphere moderated this relationship (β = 

-0.118, p < .05); while a positive atmosphere generally supported performance, an overly positive one

may have reduced the critical engagement necessary for optimal outcomes. The study concluded that 

both effective communication and a balanced team atmosphere were critical for maximizing team 

performance in hyflex courses. We suggest ODL educators foster communication strategies that 

encourage open dialogue and critical thinking while maintaining a supportive team environment. 

Overemphasis on maintaining positivity may hinder constructive critique and diminish performance in 

distance and hybrid settings. 

Keywords: input-process-output theory, team atmosphere, team communication, team performance, 

hybrid-flexible course 
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Introduction 

According to Thurnau and Byun (2022), hybrid-flexible (hyflex) courses have become one of the 10 

most prominent pedagogical innovations since the COVID-19 pandemic, yet their implications for 

collaborative learning dynamics remain underexplored. While hyflex was first conceptualized and 

implemented by Beatty (2005) as an extension of established ODL principles, it gained unprecedented 

visibility in post-pandemic education. As an established but increasingly adopted approach in 

education, hyflex courses have provided unique flexibility, allowing students to attend classes online, in 

person, or through a combination of both. This model has played a critical role in maintaining 

instructional continuity while promoting student-centered learning, particularly during the global 

transition to remote education (Cumming et al., 2024; Detyna et al., 2023). Such flexibility, a crucial 

and fundamental characteristic of ODL, has been researched broadly across its various approaches for 

decades (Bozkurt, 2019). It has led to significant shifts in team-based learning dynamics and 

pedagogical approaches, requiring educators to adapt to new ways of facilitating collaboration and 

interaction in mixed-modality environments (Kohnke & Moorhouse, 2021; Wong et al., 2023). 

However, this flexibility has also introduced new challenges in managing effective team collaboration 

and ensuring equitable participation among students, particularly when team members engage in 

different modes of learning simultaneously. Prior research has indicated that achieving equity in hybrid 

learning environments was often hindered by issues such as proximity bias, where in-person 

participants tended to dominate interactions with varying levels of engagement among online and in-

person students as a result (Lohmann et al., 2021; Qureshi et al., 2023; Zhang & Li, 2024). Additionally, 

the use of diverse digital communication tools can further complicate team dynamics, potentially 

leading to misunderstandings and reduced cohesion if not managed effectively (Wilson & Alexander, 

2021).  

While numerous studies have investigated team communication (Johnson et al., 2014; Razali et al., 

2015), and team atmosphere in traditional learning environments (Kanaris & Mujtaba, 2023; Lyons, 

2024; Sargeant et al., 2008), there is a paucity of studies that integrated these dimensions within hyflex 

learning environments. Moreover, existing research on distributed learning frameworks has often 

focused on fully online or asynchronous settings, leaving a gap in understanding how hybrid modalities, 

such as hyflex courses, uniquely shape team dynamics (Brown, 2024). This study addressed this gap by 

examining the interplay between communication and team atmosphere in hyflex courses, as 

exemplified in Appreciation of Traditional Fujian Arts and Crafts, a course offered at Huaqiao 

University. Our intent was not only to advance our theoretical understanding of team dynamics in hyflex 

learning settings but also to provide a fresh perspective on team collaboration in ODL environments. 

Furthermore, this study was designed to provide practical guidelines for educators in the design and 

implementation of hyflex courses. 

Team Communication in Hyflex Course Learning 

Defining Hyflex Course Learning and Course Learning Team Communication 

Hyflex courses represent a pedagogical model that offers students multiple participation options, 

accommodating diverse learning preferences and circumstances. Students can choose to attend classes 

in person, participate synchronously online, or engage asynchronously through recorded materials. 

While not new to the field of ODL, the hyflex model originated in 2005 when Brian J. Beatty developed 
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it to address the needs of working graduate students by providing multiple participation pathways 

(Beatty, 2019). Drawing from established ODL principles of flexibility, student choice, and equivalence 

of learning experiences, hyflex represented an evolution of hybrid learning approaches that have long 

been fundamental to distance education (Miller et al., 2013). This model, increasingly significant in 

higher education after the COVID-19 pandemic, enhanced accessibility and flexibility by allowing 

students to tailor their learning experience and switch between modes as needed (Beatty, 2019; Detyna 

et al., 2023; Kohnke & Moorhouse, 2021). Unlike other ODL formats, which have often focused on 

asynchronous delivery or fully online formats, hyflex combines multiple modalities to meet varied 

student needs (Vetrivel & Mohanasundaram, 2024). Research has shown that this flexibility improved 

student engagement by helping them balance academic and personal responsibilities while enabling 

institutions to address diverse learning requirements (Graham et al., 2013; Wong et al., 2023). 

Course learning team communication refers to the structured exchange of knowledge, ideas, and 

feedback among students working on academic tasks (Johnson & Johnson, 1991). It supports 

collaborative learning by enabling students to discuss concepts, address misunderstandings, and solve 

problems together (Penrod, 2023). This communication has often involved formal mechanisms like 

group projects, peer reviews, and structured discussions aligned with course objectives (Johnson et al., 

2014). 

In hyflex courses, team communication must bridge the gaps among in-person, synchronous online, 

and asynchronous participants, ensuring effective collaboration despite differences in time, space, and 

technological access (Wong et al., 2023). Effective communication is essential for fostering engagement 

and connection across participation modes, supporting the diverse ways in which students learn, and 

creating an inclusive learning environment. 

The Challenge of Team Communication in Hybrid-Flexible Course Learning 

The effectiveness of hyflex courses has been widely studied, highlighting benefits such as increased 

student engagement and satisfaction (Bockorny et al., 2024). Research has indicated that hyflex courses 

improve learning outcomes by fostering a more inclusive environment that accommodates diverse 

learning ways (Graham et al., 2013). Additionally, their flexibility reduces barriers for non-traditional 

students, such as those balancing work and study, thereby supporting a more diverse student 

population (Detyna et al., 2023; Kohnke & Moorhouse, 2021). 

However, hyflex courses also present unique challenges due to their integration of multiple 

participation modes. This hybrid nature has created a complex communication landscape that is 

distinct from other ODL formats, which often focus on either synchronous or asynchronous online 

learning (Wilson & Alexander, 2021). Research has indicated that remote participants in hyflex courses 

have often experienced proximity bias (Raes et al., 2020), feeling marginalized compared to in-person 

peers. For example, online participants may struggle with reduced visibility in discussions, leading to 

less active participation and a sense of isolation (Qureshi et al., 2023; Wong et al., 2023). Additionally, 

reliance on digital tools like Zoom or Microsoft Teams can introduce technological barriers, exacerbate 

varying levels of digital literacy, and present communication challenges, further hindering team 

cohesion (Detyna et al., 2023; Zhang & Li, 2024).  

Despite extensive research on team communication in traditional and fully online settings, there is 

limited exploration of the unique challenges posed by hyflex environments. Studies on ODL have 
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frequently focused on fully online or asynchronous learning, overlooking the hybrid nature of hyflex 

courses, where in-person and online participation coexist (Penrod, 2023). While effective 

communication strategies are critical for fostering collaboration and trust (Sargeant et al., 2008), little 

research has examined how these strategies can be adapted to hyflex contexts. This is particularly 

important as hyflex courses require communication approaches that ensure equitable participation and 

engagement across all modes (Wong et al., 2023). 

Addressing this research gap is essential for understanding how communication dynamics influence 

student engagement and learning outcomes, specifically in team environments within hyflex courses. 

Developing tailored communication strategies that address the hybrid nature of hyflex learning can help 

educators support interactions across different modes, fostering a more cohesive and equitable team 

experience (Brown, 2024; Lohmann et al., 2021; Wong et al., 2023). By tackling these challenges, 

institutions can enhance educational experiences and ensure equitable participation for all students. 

Team Atmosphere in Hyflex Course Learning 

Team atmosphere in hyflex course learning refers to the collective emotional and social environment 

among students. It is characterized by the quality of interactions, mutual support, and the sense of 

belonging, which can significantly influence engagement and collaboration (Beatty, 2019). A positive 

team atmosphere fosters trust and open communication, essential for effective teamwork and successful 

learning outcomes (Bower et al., 2015). In contrast to traditional face-to-face or fully online learning 

environments, the hyflex model introduces unique complexities in cultivating a positive team 

atmosphere due to its simultaneous integration of multiple participation modes (Vetrivel & 

Mohanasundaram, 2024).  

Research has shown that a supportive team atmosphere enhances engagement and collaboration across 

participation modes, helping students feel connected regardless of how they attend (Garrison et al., 

1999; Graham et al., 2013). According to Detyna et al. (2023) and Lyons (2024) a strong sense of 

community encouraged active participation and bridged the gap between online and in-person learners. 

However, challenges such as feelings of isolation among remote participants, proximity bias favoring 

in-person learners, and varying levels of technological proficiency have been shown to hinder team 

cohesion and effective communication (Hadjipieris, 2024; Qureshi et al., 2023; Zhang & Li, 2024). The 

ability to use digital tools effectively has emerged as particularly critical in hyflex settings (Wilson & 

Alexander, 2021). 

Despite these challenges, it is crucial to cultivate a positive team atmosphere in hyflex courses as it not 

only influences individual student performance but also affects overall group dynamics. It has been 

shown to mitigate feelings of isolation, enhance motivation, and promote peer support, leading to better 

learning outcomes (Kohnke & Moorhouse, 2021; Lohmann et al., 2021; Penrod, 2023). Research on 

hyflex environments, characterized by the coexistence of synchronous and asynchronous participation 

modes, has been limited compared to studies of fully online settings (Wong et al., 2023). Further studies 

are needed to explore how specific communication practices, technology use, and instructor 

interventions can influence student interactions and foster a sense of community among diverse 

participants in hyflex settings (Sargeant et al., 2008). Addressing these challenges will help educators 

to optimize hyflex course design and improve student experiences. 
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Team Performance in Hyflex Courses 

Team performance in hyflex course learning refers to the effectiveness with which student teams 

collaborate to achieve educational objectives within a flexible learning framework (Beatty, 2019). This 

performance encompasses various dimensions, including communication, collaboration, and the ability 

to adapt to different modes of participation whether in-person, synchronous online, or asynchronous 

(Beatty, 2019). Effective team performance is essential for maximizing learning outcomes and ensuring 

that all members contribute meaningfully to group tasks. Recent studies have emphasized that in hyflex 

learning, adaptability and responsiveness to different participation modes are critical for maintaining 

team cohesion and achieving learning objectives (Detyna et al., 2023; Kohnke & Moorhouse, 2021). 

Research has demonstrated that structured collaboration and effective use of technology are critical for 

success (Akcaoglu & Lee, 2016; Al-Rahmi et al., 2015; Jarwati, 2024) Using collaborative tools such as 

Google Docs and Zoom have facilitated communication and ensured equitable participation among 

team members (Graham et al., 2013; Kohnke & Moorhouse, 2021). However, compared to traditional 

ODL courses, where asynchronous communication often dominates, hyflex courses require teams to 

balance synchronous and asynchronous interactions, which can create disparities in engagement and 

participation (Heilporn & Lakhal, 2021). Challenges such as proximity bias (Raes et al., 2020), where 

in-person participants dominate discussions at the expense of remote members, have hindered effective 

collaboration (Zhang & Li, 2024). Moreover, disparities in technological proficiency may also 

exacerbate engagement issues, impacting the overall effectiveness of team interactions (Brown, 2024; 

Hadjipieris, 2024). 

Despite these insights, there remains a notable gap in comprehensive studies examining how specific 

factors such as team communication and atmosphere influence performance outcomes in 

undergraduate hyflex educational context. Hyflex courses have introduced a hybrid dynamic that 

requires further investigation beyond traditional ODL research (Keshavarz, 2023). There is limited 

understanding of how these elements interact with team atmosphere to shape outcomes in hyflex 

courses (Penrod, 2023). This gap is particularly significant as hyflex courses demand integrative 

approaches that address the interplay among synchronous and asynchronous communication, team 

atmosphere, and performance outcomes (Heilporn & Lakhal, 2021). Understanding this interplay will 

provide insights for educators aiming to enhance collaborative learning experiences in ODL 

environments. 

Theoretical Framework: Input-Process-Output Theory 

The proposed framework for this study is grounded in the input-process-output (IPO) theory, a well-

established model in organizational behavior research (Hackman & Morris, 1975). The IPO model 

delineates how various inputs—such as team composition, communication styles, and environmental 

context—impact team processes, including collaboration and conflict resolution, ultimately influencing 

outputs like performance outcomes (Forsyth, 2014; Hackman & Morris, 1975). In the context of higher 

education, the IPO model has increasingly been employed to understand team dynamics within flexible 

learning environments, such as hyflex courses.  

Compared to traditional face-to-face educational settings, where inputs such as physical presence, 

synchronous communication, and standardized learning materials are the norm, the hyflex context has 

introduced more complex and dynamic inputs. These include asynchronous and synchronous 
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participation modes, a variety of digital communication platforms, and the need for technological 

proficiency among team members (Beatty, 2019; Kohnke & Moorhouse, 2021). Due to the physical and 

temporal separation of team members, these unique inputs not only shape but also challenge team 

processes such as effective communication, task coordination, and conflict resolution (Bond et al., 

2021). Thus, the IPO model in hyflex settings must account for the fluid and multimodal nature of 

interactions, which is less emphasized in traditional IPO applications. 

Moreover, processes in hyflex learning environments are mediated by technological interfaces that 

facilitate or hinder communication and collaboration. For instance, while traditional IPO applications 

have often assumed consistent face-to-face interactions, hyflex processes must consider asynchronous 

discussions, time lags, and technological barriers as integral components of the team process (Raes et 

al., 2020). This complexity adds new dimensions to the IPO framework, where the quality of digital 

tools, Internet accessibility, and digital literacy become critical process variables. 

Outputs in the hyflex context are also distinct, as performance outcomes are not limited to academic 

achievements but extend to students’ digital collaboration skills, adaptability, and technological 

proficiency, reflecting a broader spectrum of success metrics compared to traditional learning 

environments (Kohnke & Moorhouse, 2022). Applying the IPO model in hyflex settings thus requires a 

nuanced understanding of how digital communication tools and flexible participation modes shape 

collaborative processes and learning outcomes. 

To investigate the effects of communication and atmosphere within hyflex course learning teams on 

team performance in undergraduate hyflex education setting, we formed the following core research 

questions: 

1. Does effective hyflex course learning team communication significantly enhance team 

performance? 

2. What is the impact of a positive team atmosphere on team performance? 

3. How does team atmosphere moderate the relationship between communication and team 

performance in a hyflex learning environment? 

To address these research questions, we proposed three hypotheses. 

Hypothesis 1: Effective course learning team communication significantly enhances team performance 

in an undergraduate hyflex setting.   

Effective communication is particularly crucial in hyflex learning environments. Recent research in 

higher education has emphasized that clear and structured communication channels are essential for 

maintaining team cohesion and ensuring active participation across different learning modalities 

(Brown, 2024; Detyna et al., 2023). Studies have indicated that open communication channels enhance 

collaboration and information sharing, which are essential for achieving high team performance 

(Mathieu et al., 2006). Furthermore, effective communication has been shown to mitigate 

misunderstandings and foster a sense of belonging among team members, ultimately leading to 

improved outcomes (Höddinghaus et al., 2023). 

Hypothesis 2: A positive team atmosphere positively influences team performance in an undergraduate 
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hyflex setting. 

A supportive atmosphere encourages active participation, idea sharing, and effective collaboration 

among members (Baker et al., 2006). Research in educational psychology has shown that a positive 

emotional climate can significantly increase students’ willingness to engage in collaborative activities, 

thereby enhancing overall team effectiveness in hybrid learning settings (Keshavarz, 2023; Salas et al., 

2005).  

Hypothesis 3: Team atmosphere moderates the relationship between communication and team 

performance in an undergraduate hyflex setting.   

This hypothesis highlighted the interplay between communication and the emotional climate of the 

team. A positive atmosphere may amplify the benefits of effective communication by creating an 

environment where members feel valued and understood (González‐Romá et al., 2009). Conversely, 

in the absence of a supportive atmosphere, students may be less likely to engage actively in discussions, 

limiting the effectiveness of communication strategies (Brown, 2024; Wong et al., 2023). Both factors 

must be considered together to fully understand their impact on team outcomes. It is crucial for 

educators designing hyflex courses to foster environments where communication and atmosphere 

complement each other to support optimal team performance (Detyna et al., 2023). 

Methodology 

Context 

This study adopted a quantitative survey design using a seven-point Likert scale to investigate 

relationships among team communication, atmosphere, and performance in a hyflex setting. The 

research was conducted at a Chinese undergraduate institution. Students participated in hyflex learning 

teams in the Appreciation of Traditional Fujian Arts and Crafts course on the Super Star learning 

platform, a major ODL platform in China with over 700 million registered users. This hyflex learning 

environment enabled students to choose among in-person attendance, synchronous online 

participation, or asynchronous engagement with course materials, all of which were well-established 

open and distributed learning practices 

Participants and Sampling 

The target population consisted of undergraduate students enrolled in Appreciation of Traditional 

Fujian Arts and Crafts over two semesters from September 1, 2023 to July 20, 2024. A total of 332 

responses were collected using in-class surveys administered via Wenjuanxing, an online 

crowdsourcing platform used in China, and similar to Amazon Mechanical Turk. Screening criteria 

excluded responses with insufficient answering time (less than 45 seconds, n = 17) or patterned answers 

(n = 5). This process resulted in 310 valid responses included in the analysis. 

Survey Instrument Design 

The survey instrument was designed to measure three key constructs: team atmosphere, team 

communication, and team performance. All survey items were presented in Chinese, and responses 

were collected using a seven-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). 
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The final instrument was developed using recommended translation and back-translation procedures 

performed by five experienced hyflex educators. A pilot study involving 75 students was conducted to 

test the validity and clarity of the questionnaire and led to refinement before its use in the main study. 

Team atmosphere was measured using nine items adapted from Fan et al.’s (2017) team atmosphere 

scale, with minor modifications to fit the hyflex learning context. The scale evaluated three dimensions: 

personal relationships, psychological safety, and team trust, with reliability coefficients (α) of 0.77, 0.76, 

and 0.79, respectively. The complete items have been provided below. 

1. Colleagues are reliable in important matters. 

2. We invest emotional effort in working relationships. 

3. I take the initiative to share my thoughts, problems, or feelings with my course team leader.  

4. The course team leader seeks input from team members when making decisions. 

5. Team members can maintain their own opinions even after decisions are made. 

6. Team members can express disagreement with leaders. 

7. There is mutual trust among team members. 

8. We believe everyone acts with good intentions. 

9. We trust that the information shared is truthful. 

Team communication was measured using the following four items adapted from He et al. (2014) and 

Wang (2008), with a reliability coefficient (α) of 0.83.  

1. Team members express their opinions clearly and accurately. 

2. Communication among team members is characterized by mutual respect and a positive 

atmosphere. 

3. Team members frequently share views and opinions. 

4. There are multiple ways for team communication and information exchange. 

Finally, team performance was assessed across two dimensions: goal achievement and member 

satisfaction. Each dimension consisted of three items, adapted from Huang (2011) and Zheng (2006), 

with Cronbach’s alpha reliability coefficients of 0.79 and 0.78, respectively. The complete list has been 

provided below. 

1. I have a clear understanding of the team’s objectives. 

2. Team members complete their tasks accurately. 

3. The team consistently meets its goals. 
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4. I am satisfied with how the team works. 

5. I am satisfied with my own performance. 

6. I am satisfied with the performance of other team members.  

Validity and Reliability 

The reliability of the scales was confirmed using Cronbach’s alpha values for each construct. The final 

Chinese version of the questionnaire was developed using the recommended translations and back-

translation procedures (Brislin, 1970). Five experienced teachers from the research site who had 

extensive experience in hyflex courses conducted the back-translation of the questions. The accuracy of 

the translated items was tested through a pilot study involving 75 students who had previously 

participated in a hyflex team-learning course. Based on the pilot results, the questionnaire was refined 

and finalized. Random post-pilot interviews were also conducted with 30 students to further validate 

the instrument’s content. 

Data Collection 

As mentioned above, data was collected over two semesters from 332 learners enrolled in the authors’ 

hyflex course delivered through Super Star learning platform. Unlike typical Wenjuanxing surveys, this 

study was administered during scheduled learning sessions, ensuring that only students who had 

experience with the hyflex course could participate, thereby minimizing the risk of duplicated or 

ineligible responses.  

To mitigate the possible risk of common method variance, the sequence of questionnaire items was 

carefully structured. Respondents’ anonymity was fully protected. 

Data Analysis 

After data cleaning and screening, statistical analyses were performed on the final dataset of 310 valid 

responses. Analytical techniques included descriptive statistics and regression analyses to examine 

relationships among team atmosphere, communication, and performance. All analyses were conducted 

using IBM SPSS Amos 28, a structural equation modeling software. 

Results 

We began by conducting a confirmatory factor analysis (CFA) to validate the four measurement models, 

followed by multiple linear regression to test the hypotheses. The CFA assessed the reliability and 

validity of the constructs, while the regression analysis tested the relationships between variables. 

Centered values from the CFA were used in the regression analysis. To address potential 

multicollinearity, which could bias the regression estimates, we used variance inflation factor (VIF) 

analysis. Additionally, the condition number was calculated to evaluate the model’s stability, confirming 

reduced multicollinearity and ensuring the robustness of the model.  
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Table 1 

Model Fit Indices 

Fit index       Model value      Reference value         Overall model fit 

2/df 1.695 < 3 Yes 

CFI 0.969 > 0.9 Yes 

IFI 0.969 > 0.9 Yes 

GFI 0.916 > 0.9 Yes 

SRMR 0.030 < 0.05 Yes 

RMSEA 0.047 < 0.08 Yes 

Several indices were used to assess the model fit, including degrees of freedom (df), chi-square value 

(2), 2 /df ratio, comparative fix index (CFI), goodness-of-fit index (GFI), Bollen’s incremental fit index 

(IFI), standardized root mean square residual (SRMR), and root mean square error of approximation 

(RMSEA). Table 1 shows that all indices met the recommended reference values, indicating an overall 

good fit for the measurement models. 

Table 2 

Summary Statistics of CFA (N = 310) 

Construct Index 

number 

Convergent validity Model-fit indices 

SMCm

in 
CR AVE 2 df 2/df GFI AGFI RMSEA 

TC (Team 

communication) 
4 0.51 0.84 0.57 6.58 2 3.29 0.99 0.95 0.086 

TA (Team 

atmosphere) 
9 0.63 0.90 0.51 64.68 27 2.40 0.96 0.93 0.067 

TP (Team 

performance) 
6 0.49 0.89 0.56 25.08 9 2.79 0.97 0.94 0.076 

The constructs—team communication (TC), team atmosphere (TA) and team performance (TP) —were 

evaluated for internal consistency reliability, convergent validity, and discriminant validity (see Table 

2). The results showed that the composite reliability (CR) for each construct ranged from 0.81 to 0.90, 

exceeding the acceptable threshold of 0.60, thus confirming internal consistency reliability (Bagozzi & 

Yi, 1989; Fornell & Larcker, 1981). Additionally, the factor loadings for all items in the four-factor model 

were all significant (p < .001), providing evidence of convergent validity. The average variance extracted 

(AVE) for all constructs ranged from 0.51 to 0.58, exceeding the 0.50 threshold, further supporting 

acceptable convergent validity.  

70



Enhancing Team Performance in Hybrid-Flexible Courses: The Role of Team Communication and Atmosphere 
Wang, Zhan, Li, and Song 

Overall, the CFA results confirmed the reliability and validity of the measurement models. These 

validated constructs were subsequently used in the regression analysis to test the study’s hypotheses. 

Table 3 

Mean, Standard Deviation, Reliability, and Correlations of Constructs 

Construct Mean SD TC TA TP 

TC 5.19 1.03 0.755   

TA 5.22 0.98 0.519** 0.714  

TP 5.35 1.05 0.553** 0.542** 0.748 

Note:** p < .01 (two-tailed); N = 310. 

The square roots of AVE for discriminant validity are in parentheses along the diagonal. 

 

Table 3 shows the mean, standard deviation, reliability, and correlations of the variables. TC was 

positively corelated with both TA (r = 0.519, p < .01) and TP (r = 0.553, p < .01). Similarly, TP was 

positively correlated to TA (r = 0.542, p < .01). Additionally, the square roots of the AVE of each variable, 

shown along the diagonal in Table 3, were higher than the correlations among the constructs, indicating 

strong discriminant validity. 

To address potential multicollinearity and improve the interpretation of interaction effects, all 

continuous independent variables were centered by subtracting each variable’s mean from its raw value. 

This centering reduced correlations between main effects and interaction terms, ensuring clear 

interpretation of the regression results.  

Table 4 

Regression Coefficients 

   Items Unstandardized 

coefficient 

Standardized 

coefficient 

t p Collinearity 

statistics 

B   SE Beta Tolerance VIF 

(Constant) 5.470 0.032 
 

172.126 0.000 
  

TC 
(centered) 

0.389 0.046 0.382 8.457 0.000 0.326 3.071 

TA 
(centered) 

0.267 0.037 0.296 7.196 0.000 0.394 2.538 

TC*TA -0.139 0.018 -0.306 -7.592 0.000 0.411 2.434 

Note: Dependent factor was team performance. 

Table 4 presents the regression coefficients for the model. The maximum variance inflation factor (VIF) 

values ranged from 3.071 to 2.434, well below the recommended threshold of 10, indicating minimal 

multicollinearity (O’Brien, 2007). The condition number after the regression was calculated as 3.418, 

confirming the absence of multicollinearity and ensuring the stability of the regression model. The 

model produced an R2 of 0.796, with a significant F change (p ＜0.001），and a Durbin-Walson 

statistic of 1.877, indicating a good fit and no issues with autocorrelation. 

71



Enhancing Team Performance in Hybrid-Flexible Courses: The Role of Team Communication and Atmosphere 
Wang, Zhan, Li, and Song 

The following are the results of hypothesis testing. H1 was supported; TC had a significant positive 

impact on TP, with an unstandardized coefficient of 0.389 (t = 8.457, p ＜0.001). This result aligned 

with previous research, underscoring the crucial role of effective communication in enhancing team 

performance. 

H2 was also supported; TA had a significantly positive effect on TP, with an unstandardized coefficient 

of 0.267 (t = 7.196, p ＜0.001). This finding was consistent with existing literature, which emphasized 

the importance of supportive team atmosphere in driving performance outcomes (Yamagata-Lynch, 

2014). 

H3 was confirmed; TA negatively moderated the relationship between TC and TP. The unstandardized 

coefficient was 0.389 (t = -0.139, p ＜0.001), implying that as team atmosphere improved, the positive 

effect of team communication on performance was diminished. This nuanced result highlights a 

complex interaction between communication and atmosphere, in line with theories suggesting 

diminishing returns in highly cohesive teams (Mathieu et al., 2008). 

Discussion 

Our findings suggested that effective communication is a critical driver of team performance in hyflex 

courses. Equally, a positive team atmosphere significantly enhances team performance, it also 

moderates the effect of communication. Specifically, our results revealed that while robust 

communication enhanced performance, its incremental benefits may diminish in a highly positive team 

atmosphere.  

Effective communication is essential for collaboration in ODL environments, especially in hyflex 

courses where students predominantly engage synchronously or asynchronously online, with minimal 

or no face-to-face interaction. Clear communication strategies are vital to overcome the spatial and 

temporal barriers inherent in ODL, ensuring equitable engagement despite physical separation (Detyna 

et al., 2023; Kohnke & Moorhouse, 2021). Providing multiple interaction channels (e.g., discussion 

boards, video conferencing, collaborative documents) further enhance meaningfully engagement with 

peers and course content (Wong et al., 2023). 

The positive impact of communication on team performance aligned with findings from studies 

indicating that collaborative learning activities can foster deeper understanding and retention of 

material (Johnson et al., 2014). In a hyflex ODL environment, where students are rarely or never 

physically co-located, leveraging technology to facilitate communication is crucial. Tools such as Slack, 

Microsoft Teams, and other online collaboration platforms have been shown to reduce communication 

barriers in hyflex settings, helping to create a more inclusive learning environment (Brown, 2024; 

Detyna et al., 2023; Penrod, 2023).  

Our findings suggested that although effective communication was vital, its benefits may be less 

pronounced in an already positive environment. Literature has supported this notion by highlighting 

that in some cases, an overly harmonious atmosphere has led to complacency among team members, 

potentially stifling critical discussions and constructive feedback (Garrison & Vaughan, 2008; 

Yamagata-Lynch, 2014). In such cases, teams may have experienced diminishing returns on 

communication efforts as they prioritized maintaining harmony over engaging in challenging 

conversations necessary for growth and improvement. This phenomenon can be explained through the 
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lens of group dynamics theory, which posited that highly cohesive teams often develop strong social 

bonds that may inadvertently discourage dissent or critical engagement (Forsyth, 2014). Such dynamics 

are particularly relevant in hyflex courses, where the diverse modalities of participation may further 

reduce the likelihood of dissenting opinions being expressed, especially in asynchronous settings where 

immediacy and direct feedback are limited.  

Cultural factors may also partially explain the diminishing returns of communication benefits in highly 

positive team atmospheres observed in this study, as participants were Chinese university students from 

a cultural background that emphasizes group harmony, interdependence, and respect for authority 

(Hofstede, 1984; Triandis, 2018). This collectivist orientation may have amplified tendencies to avoid 

conflict in highly cohesive teams. In ODL contexts, these cultural dynamics are further complicated by 

the reduced social presence and limited non-verbal cues inherent in online communication (Garrison 

et al., 2010). Research has shown that the absence of face-to-face interaction in virtual teams can 

exacerbate cultural tendencies toward conflict avoidance (Ke & Kwak, 2013). Maintaining harmony in 

online collectivist contexts often supersedes critical engagement, even when constructive disagreement 

could enhance team performance. 

Moreover, research has indicated that while collaboration is beneficial, there comes a point where too 

much emphasis on consensus can hinder decision-making processes (Murray, 1983; Priem et al., 1995). 

In hyflex courses, fostering an environment that encourages critical engagement and constructive 

dissent is especially important; it can balance the need for harmony with the need for rigorous academic 

discourse (Brown, 2024; Kohnke & Moorhouse, 2021; Wong et al., 2023). This balance is particularly 

critical in hyflex settings, where the heterogeneity of participation modes necessitates deliberate efforts 

to ensure that all voices are heard. For example, asynchronous participants may require structured 

opportunities to contribute their perspectives, while synchronous or in-person participants may need 

to be encouraged to actively seek input from their peers in other modes (Lyons, 2024). 

Contributions and Implications 

Our study has contributed to the existing body of literature on ODL and hyflex learning by providing 

empirical evidence that highlights the importance of effective communication and team atmosphere in 

enhancing team performance. Previous studies have emphasized the role of communication in 

collaborative learning settings (Beatty, 2019; Hadjipieris, 2024; Penrod, 2023), but often overlooked 

the unique challenges of building team cohesion without physical co-presence. Our research addressed 

this gap by demonstrating the moderating role of team atmosphere in ODL contexts where spontaneous 

interactions are limited. This adds complexity to existing theories surrounding team dynamics, 

suggesting that while effective communication is essential, its impact on performance varies based on 

the level of supportiveness within the distributed team environment (Detyna et al., 2023; Kohnke & 

Moorhouse, 2021).  

The observation regarding diminishing returns on communication benefits within a highly positive 

team atmosphere introduced a critical nuance to existing theories. While positive atmospheres are 

generally associated with enhanced performance, our findings indicated that an overly harmonious 

environment may lead to complacency or reduced critical engagement among team members. This 

aligns with recent discussions in educational psychology, which have emphasized the need for a balance 

between support and critical dialogue to maintain team effectiveness (Brown, 2024; Salas et al., 2005). 

In the context of ODL, this balance is particularly important. Moore’s transactional distance theory 
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established that spatial separation increases psychological distance between educational participants, 

necessitating structured dialogue mechanisms (Moore, 2013). Garrison’s community of inquiry 

framework further emphasized the essential equilibrium between social and cognitive presence in 

effective online learning environments (Garrison, 2016). Empirical investigations have confirmed that 

successful ODL implementation requires balanced interaction structures that support both 

interpersonal cohesion and critical discourse (Miao & Ma, 2022). By highlighting this potential pitfall, 

our research encourages educators to maintain this balance in environments where face-to-face 

regulatory cues are absent.  

The practical implications of the moderation effect are particularly noteworthy. For instance, in highly 

cohesive teams where trust and mutual understanding are already well-established, educators may 

consider reducing the frequency of mandatory team meetings or communication check-ins to avoid 

redundancy and cognitive overload (Marks et al., 2001). Instead, they could focus on designing activities 

that challenge students to critically evaluate ideas or solve complex problems, ensuring that team 

discussions remain meaningful and productive. Educators should prioritize both effective 

communication strategies and a supportive team atmosphere across ODL contexts. In synchronous 

settings, for instance, supportive atmospheres could be developed through structured turn-taking in 

video conferences and collaborative digital whiteboarding (Martin et al., 2022). Asynchronously, 

support could emerge from consistent instructor forum presence and peer review protocols with 

constructive feedback guidelines (Borup et al., 2020), amongst other strategies. These structured 

communication approaches would ensure all students remained engaged, regardless of participation 

mode (Detyna et al., 2023; Keshavarz, 2023).  

Educators must also be mindful of cultivating a balanced team atmosphere that encourages openness 

while avoiding excessive conformity. To achieve this balance, strategies such as role rotation, peer 

feedback sessions, and structured debates would encourage critical discussions while maintaining a 

positive atmosphere (Penrod, 2023). By actively promoting dissenting opinions in a respectful manner, 

educators can harness the benefits of both effective communication and a positive atmosphere. 

Educators should implement online feedback mechanisms that allow students to reflect on their 

experiences regarding communication and team atmosphere. This could involve methods such as 

anonymous surveys, reflective journals, or real-time feedback tools that help instructors adjust 

strategies and maintain an optimal balance between support and challenge within teams (Brown, 2024; 

Detyna et al., 2023; Wong et al., 2023). 

In conclusion, our findings have advanced hyflex pedagogy in two key dimensions. First, the discovery 

of a negative moderation effect of team atmosphere challenges conventional assumptions that more 

positivity is always better, a novel insight with direct implications for avoiding complacency in highly 

cohesive teams (Yamagata-Lynch, 2014). Second, we formed actionable strategies that addressed the 

core hyflex challenge of balancing flexibility with equitable participations, which is critical for 

institutions scaling hybrid online-physical models. By extending these insights to fully online and other 

ODL contexts, this study has provided a foundation for future research and practice aimed at improving 

team performance in increasingly diverse and flexible learning environments. 

The findings have also offered important implications for institutional policies. Institutions should 

consider implementing policies that promote structured online communication and balanced team 

dynamics to maximize collaborative learning outcomes. For example, institutions could provide 
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training for instructors on how to foster a supportive yet critically engaging team atmosphere in both 

synchronous video sessions and asynchronous discussion boards. This training could include strategies 

for encouraging constructive dissent, such as using anonymous online feedback tools or assigning 

rotating leadership roles within teams (Forsyth, 2014). 

While this study has contributed valuable insights into hyflex course learning, several limitations must 

be acknowledged. The findings were based on a sample from within a collectivist cultural context, which 

may limit their generalizability.  Additionally, students in our study had access to face-to-face sessions, 

which likely influenced collaboration dynamics differently than in fully online environments. As hyflex 

learning is increasingly adopted worldwide, future research should examine how various combinations 

of modalities (physical/virtual) affect collaboration across different cultural backgrounds, thereby 

improving the external validity of the findings. 

The cross-sectional nature of this study captured data at a single point in time, limiting the ability to 

infer causal relationships among communication, team atmosphere, and performance. This approach 

provided only a snapshot of team dynamics, making it difficult to understand how these interactions 

change over time. Longitudinal studies would allow researchers to track changes over time and assess 

how these dynamics evolve throughout the course. 

Future research should also consider conducting longitudinal studies to examine the evolution of 

communication effectiveness and team atmosphere over multiple semesters or academic terms. Such 

studies might shed light on how teams adapt their communication strategies as they progress through 

hyflex courses, enabling programs and educators to develop more dynamic and responsive instructional 

strategies that support sustained team performance over time. 
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Abstract 

This study critically examined tutors’ perspectives on advancing the academic development of teacher 

education programs delivered via open and distance learning (ODL) at Bangladesh Open University (BOU). 

Tutors play a pivotal role as frontline facilitators of instruction, yet their experiential insights are often 

underrepresented in institutional decision-making. Drawing on a constructivist paradigm and grounded 

theory methodology, this qualitative inquiry engaged 82 tutors across eight tutorial centres using open-

ended survey questions. Through classical content analysis, eleven major themes emerged, including 

attendance in tutorial sessions, curriculum and module design, tutorial session frequency, physical 

resources, tutor professional development, and supervision of practice teaching. The findings reveal that 

tutors emphasise the need for structured learner engagement, participatory curriculum revision, robust 

infrastructural support, and institutional investment in tutor capacity-building. The study also highlights 

disparities between current program structures at BOU and international norms, suggesting the need for 

extended program duration and more integrated practicum experiences. Implications are drawn for 

institutional policy, academic design, and participatory governance in ODL. By foregrounding tutors’ 

voices, this study contributes to a more inclusive model of academic development and underscores what 

tutors perceive as the need to bridge the gap between policy directives and pedagogical realities in distance 

education. 

Keywords: open and distance learning, ODL, teacher education programs, tutors’ perspectives, academic 

development, Bangladesh Open University 
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Introduction 

In contemporary higher education, the continual enhancement and restructuring of academic programs are 

central to aligning institutional offerings with evolving pedagogical standards and accreditation 

benchmarks (Klement et al., 2017). Nowhere is this more salient than in open and distance learning (ODL) 

systems, where innovation must be matched by responsiveness to the unique demands of distance learners 

and the mediators who facilitate their academic journeys. Among those mediators, tutors play an 

indispensable role, often functioning as the academic face of the university and embodying the bridge 

between institutionally designed curriculum and learner engagement (Ntuli & Gumbo, 2019; Sutherland, 

2018). 

While educational reforms are typically driven from the top down, research consistently suggests that 

meaningful curriculum development must be informed by those responsible for enacting policy at the 

classroom level—namely, tutors (Bascia et al., 2014; Johnson, 2001). In the ODL context, tutors serve 

multiple functions: they interpret course content, diagnose learner needs, deliver instruction, offer 

emotional support, and liaise between learners and institutions (Tait, 2000). Their role is therefore 

uniquely positioned to provide crucial feedback that could inform academic program improvement. 

However, tutors at the Bangladesh Open University (BOU)—the country’s sole national provider of ODL—

perceive that they have had limited involvement in curriculum decision-making processes, even though 

they consider their role central to program delivery. 

Given that BOU’s teacher education programs are designed for working professionals, particularly school 

teachers, there is a need to continually evaluate and strengthen the academic scaffolding of these offerings. 

The absence of a formal platform for tutor voices in academic development represents a missed opportunity 

for grounded, context-sensitive reform. This study attempted to bridge that gap by systematically 

investigating tutors’ perspectives on how teacher education programs could be academically enhanced, 

asking how  BOU tutors perceive and recommend academic development strategies for the teacher 

education programs in the context of ODL. In addressing this question, the study positioned tutors not 

merely as implementers of policy but as vital stakeholders in academic innovation. The aim was to provide 

policymakers, curriculum designers, and institutional leaders with empirically grounded insights for the 

ongoing enhancement of teacher education programs within ODL environments. 

Tutors of Bangladesh Open University 

Tutors at the School of Education (SoE) of BOU are appointed through referrals from the study centres, 

which serve as the university’s examination and tutorial centres. Most of these tutors work as academics or 

regular teachers at the study centres. The university often selects the tutor if the recommendation complies 

with its appointment rules. Following program enrollment, learners are directed to attend tutorial sessions 

by the SoE. Usually, that is the first time tutors and students meet; before then, the tutors have no 

responsibility for those learners. 

The tutorials, which generally consist of 16 sessions for each program, are scheduled by SoE. Students must 

turn in their assignments to their tutors. The SoE teachers determine assignment themes. Following the 

conclusion of the tutorial sessions, the SoE releases the exam schedule, and study centres carry out the tasks 
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associated with the test. This suggests that the primary function of administering examinations is carried 

out by the study centre tutors. Tutors and the teachers of the SoE evaluate the answer scripts, while 

assignments are evaluated only by the tutors. The university’s exam division produces the final results for 

learners. Based on these tasks and responsibilities, it can be concluded that tutors’ primary duties are to 

lead tutorial sessions and conduct examination-related activities. In the ODL system, tutors are appointed 

as part-time and contractual staff to deliver supporting instruction, with minimal opportunity to participate 

in the academic development of programs. Even though they are well-known and respected academicians 

elsewhere, the second-class position (Lentell, 2001) in the job can demotivate and have a long-term effect 

on their professional activities in the ODL system (Shelley et al., 2006).  

Literature Review 

Tutors as Facilitators of Learning in Open and Distance Education 

ODL programs such as bachelor’s and master’s degrees in education depend heavily on tutors to support 

student learning. As primary links between learners and institutions, tutors provide academic and 

emotional support in place of regular in-person instruction (Ntuli & Gumbo, 2019). Tutors mediate between 

course content and student needs, acting as mentors and facilitators (Sutherland, 2018). Particularly in 

large ODL institutions, tutors significantly shape students’ academic experiences. 

Tait (2000) outlined three types of learner support in ODL: cognitive, affective, and systemic. Tutors deliver 

cognitive support through instruction and feedback, affective support through encouragement, and 

systemic support by helping students navigate institutional requirements. Tutors assume multiple roles, 

including explaining content, moderating discussions, and motivating learners. The University of South 

Africa (UNISA) tutor model exemplifies this multifaceted role (Barrow & Grant, 2012). Tutors are crucial 

to bridging gaps between students and institutional structures (Leibowitz et al., 2015), especially in teacher 

education programs, where they model both academic content and pedagogical practices. 

Academic Support and Development Through Tutoring 

Tutors play a vital role in promoting academic development by helping students build knowledge, skills, 

and critical thinking. Student support in ODL comprises academic and non-academic dimensions. Tutors 

contribute to academic success by clarifying content, scaffolding learning, and providing timely feedback 

(Sánchez-Elvira Paniagua & Simpson, 2018). 

In distance-based teacher education programs, tutors combine subject-matter expertise with pedagogical 

guidance. They support constructivist learning approaches by encouraging dialogue and knowledge 

construction (Li et al., 2017). Tutors also indirectly influence curriculum through feedback loops, 

identifying student difficulties that may guide content revision. Although they seldom influence curricular 

policy directly, they personalize the learning experience in ways static course materials cannot. Their 

support is linked to increased persistence and success (Mori et al., 2022; Walker, 2015). 

Pedagogical Practices and Tutor Professional Development 

The quality of tutoring depends on tutors’ pedagogical skills, including digital facilitation and student 

engagement. Researchers de Metz and Bezuidenhout (2018) found that tutors often face mismatches 
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between institutional expectations and their actual training. While many tutors see themselves as central 

to student learning, they report feeling underprepared in key areas, including online teaching and 

technology use (Hofer et al., 2021). 

Effective tutoring requires continuous professional development. Tutors trained in student-centred 

techniques and adult learning principles are better equipped to foster engagement. Yet some studies have 

revealed persistent gaps in tutors’ instructional alignment with ODL pedagogical best practices (Govender, 

2018). Institutions are urged to provide support that enables tutors to meet these challenges. 

Collaborative learning opportunities, such as peer mentoring and communities of practice, have been found 

to enhance tutor effectiveness. Tutors engaged in structured peer-exchange programs have reported 

adopting improved instructional strategies (Muazam et al., 2021; Walker, 2015). These exchanges reinforce 

tutors’ professional growth and align practices across programs. As ODL expands, especially post-

pandemic, the need for pedagogically skilled tutors is greater than ever (Rapanta et al., 2020; Mori et al., 

2022). 

Institutional Roles and Policy Engagement of Tutors 

Despite their instructional importance, tutors often have limited roles in institutional decision-making. 

Typically hired as part-time faculty, they may have minimal involvement in curriculum design or 

governance (Barrow & Grant, 2012; Sutherland, 2018). Felber (2020) highlighted concerns over tutors 

teaching courses they did not design, which limits their ability to improve content. 

In many cases, tutor feedback is not meaningfully incorporated into program development. Even structured 

tutor models like UNISA’s provide limited pathways for tutors’ voices to influence policy (Ntuli & Gumbo, 

2019). This lack of agency is problematic, as tutors hold valuable insights about student needs and course 

delivery. Yet, institutional systems often relegate tutors to delivery roles without avenues for curriculum 

review or policy dialogue (Leibowitz et al., 2015). 

Researchers and organizations have been advocating for tutor inclusion in institutional development. The 

Commonwealth of Learning and UNESCO stressed the need to value tutor input as part of a renewed 

educational social contract (UNESCO & International Task Force on Teachers for Education 2030, 2024). 

Felber (2020) proposed practical strategies, such as involving adjunct tutors in course revision workshops. 

Institutionalizing tutor engagement could improve curriculum relevance, strengthen tutor commitment, 

and elevate student experience. Still, barriers such as limited time and institutional resistance persist. 

Tutors have expressed frustration with top-down decision-making that fails to reflect their frontline 

realities (Tait, 2018). 

Tutors’ Contributions to Quality and Student Success 

Though often marginal in institutional structures, tutors substantially impact academic quality and student 

success. Studies have confirmed that strong tutoring correlates with better pass rates, retention, and 

satisfaction. At UNISA, e-tutors reported helping students succeed by clarifying content and maintaining 

motivation (Joubert & Snyman, 2020). 
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Tutors also contribute to the quality of the learning process, not just outcomes. Their feedback helps correct 

misunderstandings and ensures academic integrity. Through regular interaction, tutors foster student 

accountability and deeper engagement. Researchers de Metz and Bezuidenhout (2018) described e-tutors 

as “critical success factors” in shaping students’ perceptions of online learning (para. 1). 

Institutional support is essential to maximize tutors’ contributions. High tutor-student ratios or limited 

resources can constrain personalized support. Nonetheless, many tutors adapt creatively by offering 

additional help or materials. Their commitment to student learning reflects a broader professional ethos. 

However, their limited input into policy remains a challenge. Tutors carry much responsibility for academic 

standards but often lack influence over institutional frameworks. This gap hinders sustainable 

improvements. Still, tutors take initiative to meet learning goals through supplemental practices. 

In sum, tutors in ODL programs are integral to academic success, pedagogical quality, and institutional 

credibility. They work at the intersection of learner support and content delivery, particularly in 

professional programs in education. Yet their expertise remains underused in governance and curriculum 

design. Expanding professional development and engaging tutors in institutional processes will be crucial 

to realizing the full potential of ODL education. 

Methodology 

This study adopted a qualitative research approach, framed within the constructivist paradigm which posits 

that reality is socially constructed and contextually situated (Charmaz, 2014; Lincoln & Guba, 1985). This 

methodological framework enabled a nuanced exploration of tutors’ perspectives within the contextual 

boundaries of BOU’s ODL system. While the study was not designed to generate formal grounded theory in 

the traditional Glaserian or Straussian sense, it adopted grounded theory principles—particularly from 

Charmaz’s (2014) constructivist tradition—as an analytic orientation. These principles included iterative 

engagement with the data, constant comparison across participants’ responses, and the emergence of 

inductively generated categories. However, classical content analysis (Leech & Onwuegbuzie, 2007) served 

as the primary analytic strategy to identify thematic frequencies and institutional patterns. Thus, the study 

does not claim theory development but rather uses grounded theory concepts to deepen the interpretive 

process and ensure analytical transparency. This approach aligns with constructivist paradigms that value 

co-constructed meaning and recognise the researcher’s interpretive role  

Constructivism guided the formulation of open-ended, context-sensitive questions aimed at eliciting 

participants’ lived realities rather than imposing pre-defined categories. The survey prompts were 

deliberately open to multiple interpretations to reflect the socially constructed nature of knowledge. This 

orientation shaped the design and language of data collection tools, inviting tutors to co-construct meaning 

rather than act as passive data sources. Grounded theory principles further structured the analytic process, 

allowing emergent themes to surface inductively from tutors’ narratives. The iterative coding, 

categorisation, and constant comparison methods helped reveal latent patterns embedded within tutor 

perspectives, thereby grounding theoretical insights in practice-based realities (Birks & Mills, 2015; 

Charmaz, 2014). 
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Sampling and Participants 

A purposive sampling strategy was employed to ensure the selection of information-rich participants who 

could offer in-depth insights into the academic development of the distance education programs (Creswell 

& Creswell, 2017). The study targeted tutors from the SoE’s network of 27 tutorial centres across 

Bangladesh, which constitutes the broader population of interest, comprising 400 tutors. From this 

population, 82 tutors were chosen from eight conveniently located tutorial centres based on their 

accessibility and operational capacity during the study period. Although tutors were selected through 

random inclusion within those centres, purposive attention was given to including coordinators of the 

programs as key informants, which tutors believed was due to their strategic roles in program 

implementation. Experienced tutors, who were available in the tutorial sessions during the data collection 

process, were prioritized for selection as sample participants, ensuring that the most knowledgeable and 

engaged educators informed our study. Moreover, these eight centres were situated in eight divisional cities 

of Bangladesh and deemed the most significant among the 27 centres for size and geographical familiarity. 

These eight study centres were the oldest government teacher training colleges in the country and held a 

leading position among all teacher training centres. Although sampling only from these centres may have 

restricted generalizability, the selected centres offered appropriately pertinent insights into the phenomena 

being examined. 

The sample size of 82 participants significantly exceeds the commonly cited threshold for grounded theory 

studies, where 20 to 30 participants are often considered sufficient to achieve theoretical saturation 

(Creswell & Creswell, 2017). The relatively large sample size thus strengthens the robustness and depth of 

the data, enhancing the interpretive potential of the findings. 

Data Collection 

Data were gathered through a qualitative survey comprising both closed and open-ended questions in the 

written questionnaire. The survey was designed to elicit tutors’ perceptions regarding factors affecting the 

academic development of the teacher education programs (Bachelor of Education and Master of 

Education). Specifically, participants were asked questions in three key areas: (a) demographic background; 

(b) identification of areas requiring improvement; and (c) suggestions for enhancing academic quality in 

the identified areas. 

The open-ended questions were particularly valuable in capturing nuanced and context-specific viewpoints, 

which aligns with the grounded theory emphasis on inductively building theory from rich qualitative data 

(Birks & Mills, 2015). 

Data Analysis 

Upon gathering data from the participants, all information was meticulously documented and analyzed to 

discern themes or patterns. Thematic analysis approaches were followed to understand the underlying 

meaning of the data, and meaningful themes were then employed to analyze the study further, enhancing 

its systematic nature, rigor, and quantifiability. Classical content analysis was selected over thematic 

analysis due to its structured, frequency-based coding logic, which aligned with the study’s aim to not only 

interpret emergent themes but also assess their relative salience across a large qualitative sample (n = 82). 

Unlike thematic analysis, which prioritises deep semantic interpretation without quantitative enumeration, 
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classical content analysis facilitates the systematic categorisation and quantification of textual data into 

recurring codes (Leech & Onwuegbuzie, 2007). This method was considered especially suitable given the 

study’s intent to highlight dominant institutional concerns based on tutor consensus. 

While the coding process was influenced by grounded theory’s iterative logic and constant comparative 

methods, the study primarily employed classical content analysis to categorise and quantify recurring 

themes (Charmaz, 2014; Leech & Onwuegbuzie, 2007). The coding process followed a multi-step procedure. 

First, both authors independently engaged in open coding of a shared subset of responses (25%) to develop 

an initial codebook. Codes were refined through iterative discussions to achieve conceptual clarity and 

alignment. Intercoder reliability was established by calculating agreement on the application of codes 

across three rounds of coding, yielding an average agreement rate of 88%, which exceeded the commonly 

accepted threshold of 80% for qualitative studies (Miles et al., 2014). The final codebook was then applied 

to the full dataset using manual coding. Codes were grouped into higher-order categories, which formed 

the basis for the 11 emergent themes. This analytical rigor has ensured transparency, reproducibility, and 

validity in capturing tutors’ perspectives across diverse institutional settings.  

Trustworthiness and Researcher Reflexivity 

To ensure the trustworthiness and credibility of the findings, the researchers engaged in prolonged 

engagement within the study sites. Time was spent at each tutorial centre to observe contextual dynamics 

and build rapport with participants, facilitating a richer understanding of the educational phenomena 

under investigation (Lincoln & Guba, 1985). 

Further, reflexive practices were employed to minimise researcher bias, and member checking was 

performed informally through follow-up communication with selected tutors to verify the accuracy of 

interpretation and thematic classification. These procedures enhanced the validity and authenticity of the 

findings, ensuring that they faithfully represented participants’ perspectives. 

The first author is an academic staff member at the School of Education, Bangladesh Open University 

(BOU), the institution under study. This insider status provided privileged access to participants, an in-

depth understanding of institutional structures, and nuanced interpretation of tutors’ experiences. 

However, acknowledging the risk of role duality and potential bias, several measures were adopted to 

uphold analytical objectivity. These included maintaining professional-researcher boundaries during data 

collection, ensuring participant anonymity through written surveys, and adhering to a consistent coding 

protocol. The second author—who is affiliated with a Canadian university and holds no professional ties to 

BOU—brought an external, critical perspective to both data analysis and interpretation. The collaborative 

coding process, undertaken jointly, served as a methodological check to enhance interpretive neutrality. 

Such reflexive practices are consistent with established qualitative research standards that emphasise 

positionality awareness and researcher transparency (Berger, 2015). 

Theoretical Integration and Analytical Framing 

The constructivist paradigm not only framed the study’s epistemological stance but also guided the 

interpretive process by foregrounding tutors’ situated perspectives as co-constructors of knowledge. 

Grounded theory, used not for theory generation in its purest form but as a methodological guide, allowed 
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for concepts to emerge organically through systematic data engagement. The authors resisted imposing 

theoretical models at the outset, instead letting patterns and categories emerge from tutors’ voices. This 

inductive process reflects the bottom-up ontology of grounded theory and constructivism, privileging tutor 

agency and meaning-making. For example, themes such as professional development and curriculum co-

design emerged not merely as procedural gaps but as indicators of unequal power dynamics within ODL 

governance. These dynamics resonate with broader theoretical critiques of institutional control in distance 

education (Barrow & Grant, 2012; Tait, 2018), where tutors are often relegated to delivery roles without 

substantive input into curriculum or policy. 

Ethics Statement 

All procedures adhered to the ethical standards established by the Research Evaluation Committee of the 

School of Education, BOU. The approval (Ref: BOU/SOE/1(64))/13/99) was obtained from the committee, 

and no risks connected with this research were anticipated or foreseen. 

Findings and Discussion 

The thematic categories presented in this section are not just descriptive classifications but reflect deeper 

socio-institutional dynamics embedded in the ODL context. By applying a constructivist lens, tutors’ 

narratives have been treated as interpretive acts shaped by institutional cultures, personal teaching 

histories, and pedagogical ideologies. Moreover, the emergent themes provide an empirical basis for 

theorising power relations, voice, and governance in distance education. For instance, tutors’ appeals for 

curriculum inclusion and supervised practicum mirror tensions between top-down educational design and 

bottom-up experiential expertise. These findings critique the asymmetry between institutional authority 

and tutor agency—a theme underexplored in much of the existing ODL literature. 

Demographic Characteristics of Tutors 

A total of 82 tutors—50 from the Bachelor of Education and 32 from the Master of Education programs—

participated in this study. The majority of tutors were male (76%), with females comprising 24%. Tutors 

possessed substantial professional experience, with an average of 19 years in the teaching profession and 

approximately 14 years of affiliation with BOU. This depth of experience provided a valuable lens into the 

academic and operational strengths and shortcomings of the teacher education programs. Their sustained 

association with BOU lends credibility to their insights regarding program enhancement and innovation. 

Emergent Themes 

To systematically capture tutors’ perspectives on the academic development of teacher education programs, 

qualitative responses were subjected to classical content analysis. Recurring patterns were thematically 

coded, yielding the frequency-based categories shown in Table 1. 
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Table 1 

Themes Identified by Bangladesh Open University Tutor Participants 

Theme Frequency 

Attendance in tutorial sessions 21 

Curricula and modules 14 

Tutorial sessions 12 

Physical resources 12 

Professional development of tutors 12 

Academic and practice teaching supervision 12 

Role of coordinators 3 

Assignments, research, and assessment 2 

Co-curricular and extracurricular activities 2 

Examination and scheduling 2 

Program duration and structure 2 

 

In the sections that follow, a critical synthesis of the findings based on the tutors’ perspectives concerning 

the academic development of the teacher education programs offered through BOU is presented, organized 

by theme. Each theme has been elaborated upon with theoretical grounding and contextual insight. 

Attendance in Tutorial Sessions 

Tutor responses strongly emphasised the need for mandatory attendance in tutorial sessions, which was 

the most recurrent theme in the dataset (n = 21). Although the ODL model traditionally allows flexibility, 

tutors underscored that teacher education programs require active engagement through regular in-person 

interaction to develop pedagogical competence. This demand reflects the practical nature of teaching, where 

tutorial sessions function as essential spaces for modeling classroom practices. One of the participants said: 

“In the case of [the Bachelor of Education program], practical learning is not possible without a face-to-face 

class. Moreover, 70–80% of students did not attend the tutorial sessions. Therefore, the objective of [the 

Bachelor of Education degree] is not achieved without class attendance. The SoE should look into the matter 

for the development of the program.” 

Empirical studies support this claim, suggesting a positive correlation between attendance and academic 

performance in blended and distance modalities (Nkolo, 2021). However, this position is problematised by 

research indicating no direct correlation in purely distance contexts (van Zyl et al., 2012). Moreover, Olivier 

(2016) observed that well-designed instructional modules can sometimes reduce learners’ motivation to 

attend tutorials. Hence, while tutors advocate attendance-based assessment mechanisms, this raises 

broader questions about balancing learner autonomy with pedagogical accountability in ODL frameworks. 
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Curricula and Modules 

Tutors identified outdated and rigid curricular materials as a barrier to meaningful learning (n = 14). Their 

suggestions included periodic revision, increased digital integration, and open calls for module 

development involving practitioners. One participant stated, “Transparency should be incorporated into 

the writer selection process through an open advertisement when developing modules. The instructional 

resources contain a significant amount of outdated information that should be removed.” Another 

participant suggested “conducting workshops with concerned tutors of related subjects before developing 

the modules of that subject. SoE should include tutors from different study centres in the curriculum 

committee of the programs.”  

These highlight a tension between top-down curriculum design and the lived realities of those who deliver 

instruction. Scholars have argued that static printed modules can stifle pedagogical responsiveness (Woo, 

2011). In ODL contexts, module quality directly impacts learner outcomes (Sembiring, 2020). Tutors’ 

exclusion from curriculum development processes echoes broader critiques of centralised educational 

governance that marginalises implementers. The call for decentralised, participatory module design aligns 

with contemporary instructional design principles emphasising contextual relevance and tutor autonomy 

(Conole, 2013). 

Tutorial Sessions 

The limited number of tutorial sessions was viewed as insufficient for supporting learners’ pedagogical 

development (n = 12). Tutors proposed increasing frequency, even suggesting bi-weekly formats. One 

participant commented: 

In the case of the Bachelor of Education program, the School of Education should enhance the total 

number of practice teaching sessions. More emphasis must be placed on practical sessions (practice 

teaching) rather than theoretical ones. It is also necessary to expand the number of tutorial sessions 

in the Master of Education program. 

The tutorial was seen not just as a problem-solving platform but a space for learner-tutor bonding and 

motivation. This reflects the tutorial’s broader pedagogical function, as tutors serve not merely as content 

facilitators but as affective and cognitive mediators (Segoe, 2014). The findings support Sembiring’s (2020) 

view that tutorial support is a primary driver of academic excellence. However, contrasting findings 

(McAndrew et al., 2010; Sembiring, 2017) have suggested that learner independence and access to digital 

resources may offset limited tutorial access. Thus, expanding tutorial frequency should be evaluated 

alongside complementary strategies such as blended learning and peer-supported environments. 

Physical Resources 

A consistent concern among tutors was the lack of infrastructural support in tutorial centres (n = 12). 

Recommendations included developing dedicated academic buildings, libraries, computer labs, and 

multimedia support. One participant discussed the difficulties of having too many students in a tutorial 

session: “For the tutors to conduct class in a planned way, the student-teacher ratio shouldn’t be greater 

than 1:40.” While modern learners increasingly access e-resources (Olaniran et al., 2017), the absence of 

physical infrastructure in rural and semi-urban contexts perpetuates inequity. The international literature 
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has acknowledged that localising resources and decentralising access points are key strategies to managing 

resource constraints in ODL (Lentell & O’Rourke, 2004). This issue raises broader concerns about digital 

inequality and institutional readiness in distance education ecosystems. 

Professional Development of Tutors 

Tutors reported limited institutional support for continuous professional development (n = 12). They 

advocated for regular workshops, research support, and opportunities to pursue higher education (e.g., PhD 

or MPhil). This reflects a broader discourse on professionalization in ODL, where tutors often face 

professional isolation. ODL tutors occupy multiple roles—facilitators, mentors, assessors—and require 

context-specific training (Segoe, 2014; Xiao, 2016). However, institutional structures often fail to recognise 

or remunerate this complexity. Becher and Trowler (2001) argued that professional identity in higher 

education is co-constructed through communities of practice, which are largely absent in ODL 

environments. Institutional investment in tutor development is thus critical not only for academic 

outcomes but also for staff retention and morale. 

Academic and Practice Teaching Supervision 

Supervised practice teaching conducted by learners emerged as a key concern (n = 12). Tutors proposed 

doubling the number of sessions and ensuring institutional linkage with practice schools. One participant 

emphasized the importance of practice teaching: “There should be an opportunity to supervise the teaching 

practice activities of the learners at the schools where they are practicing. This initiative could improve the 

quality of the learners.” The current ad hoc approach, lacking field supervision, undermines one of the core 

goals of teacher education: developing classroom competence. This concern aligns with studies that 

highlight the centrality of experiential learning in teacher training (Sahoo & Chandra, 2014). While 

logistical challenges are real, some institutions have responded by incorporating peer teaching and 

simulated teaching exercises to compensate (Mokoena, 2017). Without adequate field support, the teacher 

education program risks becoming overly theoretical and disconnected from practical realities. 

Role of Coordinators 

Although mentioned by only three tutors, the role of coordinators emerged as strategically significant. 

Coordinators are essential in aligning tutorial schedules, resolving administrative challenges, and serving 

as communication bridges between institutional leadership and ground-level tutors. One participant noted, 

“Coordinators should be empowered to align the academic calendar more realistically.” Their 

marginalisation in current institutional structures undermines responsiveness and continuity in program 

delivery. Felber (2020) also stressed the importance of mid-level academic actors in improving 

instructional quality. Enhancing coordinators’ capacity through formalised roles and decision-making 

authority can facilitate more coherent academic planning across tutorial centres. 

Assignments, Research, and Assessment 

Although mentioned by only two respondents, the issue of assignment and research contextualisation 

signals deeper pedagogical misalignments. Tutors recommended aligning tasks more closely with learners’ 

instructional realities to foster relevance and engagement. One tutor suggested making assignments “more 

relevant to students’ teaching contexts,” a view supported by Jegathesan et al. (2018), who found that 
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situational tasks improved knowledge application and learner retention in Malaysian ODL institutions. 

Sembiring (2017) also reported that students perceived assignments as more impactful than exams in 

promoting reflective learning. These insights collectively point to the need for a restructured assessment 

model that favours authentic, performance-based tasks and better supports learner agency.  

Co-Curricular and Extracurricular Activities 

The emphasis by two tutors on co-curricular and extracurricular activities reflects an emerging concern 

about holistic learner engagement in ODL contexts. One participant suggested the university “assign marks 

on extracurricular activities and make it mandatory,” highlighting a perceived void in learner motivation 

and community building. Though infrequently mentioned, such suggestions align with contemporary 

educational theories promoting socio-emotional learning and peer bonding (Rapanta et al., 2020). 

Incorporating co-curricular initiatives could mitigate learner isolation—an often-cited barrier in ODL—and 

promote academic perseverance through identity formation and inclusive learning environments. 

Examination and Scheduling 

Although only two tutors raised concerns about examination management, their feedback highlights 

administrative challenges that can erode student trust. One respondent suggested “exam schedules should 

align with weekends and be announced earlier,” reflecting the unique needs of working learners enrolled in 

BOU’s ODL programs. These concerns echo Nkolo’s (2021) findings, which identified assessment 

scheduling and communication gaps as significant barriers to student satisfaction. Addressing such 

logistical issues through learner-informed timetabling and grievance mechanisms can significantly enhance 

the credibility and transparency of the academic process in ODL systems.  

Program Duration and Structure 

Tutors recommended extending the current duration of teacher education programs at BOU from 1 year 

(two semesters) to 2 years (four semesters). One participant stated, “Increase the time duration of both 

programs to 2 years or four semesters,” underscoring the concern that the existing timeframe constrains 

pedagogical depth and practical exposure. To further investigate this concern, we conducted a comparative 

analysis of teacher education program durations across a strategically selected set of international ODL 

institutions. These universities were chosen based on three key criteria: (a) the provision of distance-

delivered teacher education programs comparable to BOU’s bachelor’s and master’s degrees in education; 

(b) geographic and economic diversity, including both Global South and Global North contexts; and (c) 

institutional maturity and recognition in the field of open and distance education. Institutions such as 

Indira Gandhi National Open University, Allama Iqbal Open University, and Open University Malaysia 

represent South and Southeast Asian models that, like BOU, serve large numbers of in-service teachers 

through blended and distance modes. Meanwhile, universities such as The Open University (UK), 

Athabasca University (Canada), and Charles Sturt University (Australia) offer relevant insights from more 

mature ODL systems with longer-established academic frameworks. 

Notably, differences in program duration across these institutions are shaped by contextual factors 

including national teacher certification standards, curriculum design mandates, practicum integration 

requirements, and broader labour market expectations (Rapanta et al., 2020; UNESCO & International 

Task Force on Teachers for Education 2030, 2024). For example, while shorter durations are common in 
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some South Asian contexts due to flexible delivery for working professionals, extended formats in Australia, 

the UK, and Canada often reflect more intensive practicum demands and layered academic progression. 

Tutors believe that as a result, while absolute duration varies, the overall trajectory suggests that BOU’s 1-

year model may lack the necessary structural depth and experiential scope observed internationally—

particularly in areas such as field supervision, coursework sequencing, and student support mechanisms.  

Comparative analysis (see Table 2) confirms that BOU’s program duration is shorter than those at 

comparable institutions, such as Indira Gandhi National Open University and Charles Sturt University, 

where 2- to 3-year programs are standard. Longer durations allow for expanded practicum experiences and 

reflective learning, as supported by Sahoo and Chandra (2014), who emphasised the value of experiential 

learning in teacher education. Extending the program would also enhance academic parity and facilitate 

international credit recognition.  

Table 2 

Comparative Duration of Teacher Education Programs by Institution and Region 

Region University Bachelor of 

Education program 

duration (years) 

Master of 

Education program 

duration (years) 

Asia Indira Gandhi National Open University, India 2 2 

Asia Allama Iqbal Open University, Pakistan 1.5 Not offered 

Asia Open University Malaysia Not offered 2 

Africa Open University of Tanzania 3 2 

Europe The Open University, UK 6 (part-time) 3 

North 
America 

Athabasca University, Canada Not offered 4 (part-time) 

Oceania Charles Sturt University, Australia 3 2 

Note. Data sourced from: Indira Gandhi National Open University (2023, n.d.); Allama Iqbal Open University (n.d.); 

Open University Malaysia (n.d.); Open University of Tanzania (n.d.-a., n.d.-b.); The Open University (n.d.-a., n.d.-

b.); Athabasca University (n.d.); and Charles Sturt University (n.d.-a., n.d.-b.). 

This comparison suggests that the current duration of the teacher education programs at BOU could benefit 

from further alignment with international practices. Expanding the program structure has the potential to 

enhance academic rigour while better supporting learners in achieving comprehensive professional 

development outcomes. 

Study Implications 

The study’s findings yield multiple interrelated implications for institutional policy, pedagogical practice, 

and future reform strategies within ODL-based teacher education. By linking tutors’ grounded experiences 

to systemic structures, the study extends Tait’s (2000, 2018) learner support framework. While Tait 
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categorises tutor roles into cognitive, affective, and systemic support, this study reveals the constraints 

tutors face in fulfilling these roles due to their marginal position in governance. The results advocate for 

expanding Tait’s model by integrating into it dimensions of power, voice, and institutional participation, 

which tutors believe will result in a more critical understanding of tutor roles within the governance of ODL. 

Tutors are not just support agents; they are epistemic actors whose exclusion undermines program 

effectiveness and equity. The implications of this study are detailed in the sections that follow. 

Rethinking Engagement Policies 

While learner autonomy is a hallmark of distance education, the demand for compulsory tutorial 

attendance reveals an urgent need to balance flexibility with structure. Institutions could consider hybrid 

attendance policies—combining face-to-face sessions with digital engagement metrics—to ensure 

pedagogical consistency without undermining learner autonomy. 

Participatory Curriculum Development 

Tutors’ exclusion from curriculum design suggests a top-down model of instructional governance. 

Establishing tutor advisory boards, conducting consultative curriculum reviews, and implementing open 

calls for module contributors would foster shared ownership and contextual alignment of learning 

materials. 

Institutionalisation of Professional Development 

The ad hoc and inequitable nature of tutor training warrants a formalised, institutionally funded 

professional development framework. This could include regular seminars, pedagogical certifications, and 

financial incentives for higher studies, enabling tutors to remain academically and technologically agile. 

Structuring Supervised Practicum Models 

Unsupervised or poorly managed teaching practice weakens the pedagogical foundation of teacher 

education programs. BOU should institute supervised practicum models in partnership with local schools 

and incorporate blended practicum approaches (peer-teaching, video portfolios) to overcome logistical 

constraints. 

Strengthening Academic Infrastructure 

The lack of physical and technological infrastructure—especially in rural tutorial centres—exacerbates 

inequalities in the ODL system. Policy reforms must allocate decentralised funds for infrastructural 

development, including information and communication technology (ICT) tools, libraries, and 

multipurpose academic spaces. 

Feasibility and Implementation Considerations 

While these recommendations are theoretically robust, their implementation faces practical challenges. 

Notably, the enhancement of infrastructure, including ICT resources and library facilities, demands 

significant financial investment. For BOU, which operates under public funding constraints, such 

expenditures must be aligned with national budgetary allocations and external donor support. According 

to the tutors, institutional prioritisation of infrastructure should therefore be phased in and needs-based, 
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focusing initially on tutorial centres with the most acute resource deficits. Additionally, the proposed 

extension of program duration and restructuring may require regulatory approvals from oversight bodies, 

such as the University Grants Commission (UGC) and the Ministry of Education, thereby introducing 

bureaucratic timelines into academic reform cycles. 

Operationalising Tutor Advisory Boards 

To actualise participatory curriculum development, tutor advisory boards must be formalised with 

transparent criteria for tutor selection—such as years of experience, subject-matter expertise, and regional 

representation. These boards should convene biannually, both virtually and in person, and be anchored 

within BOU’s existing academic governance structures. Their mandate should include reviewing new 

module drafts, recommending revisions based on tutorial feedback, and participating in consultative 

curriculum retreats. Institutional buy-in is essential; thus, advisory board outcomes must feed into SoE’s 

Academic Committee with formal channels for policy consideration and adoption. 

Strategic Program Revision 

The comparative analysis makes a compelling case for revising the duration and structure of BOU’s teacher 

education programs. A transition toward 2-year models, aligned with global standards, could improve 

academic depth, international compatibility, and overall program credibility. 

Role Reconfiguration of Academic Coordinators 

Coordinators are crucial academic intermediaries. Their role should be institutionally clarified, formalised, 

and capacitated with adequate decision-making power, budgetary authority, and academic oversight 

responsibilities to enhance responsiveness across tutorial centres. 

Conclusion and Recommendations 

Tutors serve as the principal academic interface between learners and institutions in ODL environments, 

particularly in professional teacher education programs. Grounded in a constructivist paradigm and guided 

by grounded theory methodology, this study explored the perspectives of 82 experienced tutors from BOU 

to identify key strategies for advancing academic development in its education degree programs. The 

findings reveal eleven interrelated themes requiring institutional attention—most notably learner 

attendance, curriculum revision, tutorial session structure, physical infrastructure, tutor professional 

development, and supervision of practice teaching. Together, these themes expose persistent gaps between 

policy formulation and ground-level realities. 

A critical insight emerging from the study is the inherent tension between ODL’s emphasis on learner 

autonomy and the structured, interactive engagement necessary for professional teacher preparation. This 

necessitates the recalibration of current policies—for instance, by promoting incentivised tutorial 

attendance rather than mandatory enforcement, thereby balancing flexibility with pedagogical rigour. 

Likewise, the call for participatory curriculum design underscores the importance of institutional 

responsiveness. Enabling tutors to co-create instructional materials and engage in curriculum revision 

processes not only enhances contextual relevance but also strengthens professional identity and 

pedagogical alignment. 
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The practical implications of these findings are multidimensional. Institutions should formalise hybrid 

attendance models, establish tutor advisory boards with clear selection criteria and periodic meetings, and 

decentralise curriculum review processes to ensure equity and inclusion. The study also highlights the 

urgency of institutionalising professional development as a structured, ongoing endeavour through regular 

workshops, certifications, and incentives for advanced study. These measures would enable tutors to 

remain pedagogically agile and professionally engaged. Moreover, a supervised practicum model—

developed in collaboration with local schools and supported by blended modalities such as peer teaching 

and video reflections—would reinforce experiential learning in teacher preparation. Decentralised 

infrastructure funding is equally vital to ensure equitable access to ICT resources, libraries, and tutorial 

centre facilities across geographically diverse contexts. 

Even the themes that emerged with lower frequency—such as assessment redesign, co-curricular activities, 

and examination scheduling—offer early signals of systemic inefficiencies. Addressing these areas 

proactively may prevent future erosion of academic quality and learner trust in institutional processes. 

Given these concerns, structural reform is indispensable. Revising the current 1-year program model into a 

2-year structure, in alignment with international benchmarks, could significantly enhance academic depth, 

learner support, and global competitiveness. The role of academic coordinators, too, must be clarified and 

capacitated to function effectively as liaisons between institutional goals and field-level implementation. 

Theoretically, this study contributes to the broader discourse on learner support and academic governance 

in ODL by integrating a constructivist and grounded theory-informed approach to tutor narratives. Tutors’ 

reflections illuminate not only operational insights but also the latent power asymmetries and 

marginalisation within institutional design processes. This necessitates a shift in how tutors are perceived—

not merely as peripheral service providers but as legitimate partners in institutional learning and reform. 

Such a reconceptualisation calls for future research grounded in critical-pragmatic lenses to interrogate the 

intersection of pedagogy, policy, and professional agency. 

Future research should also adopt longitudinal and comparative designs to assess the impact of tutor-

informed reforms. Mixed-method studies could further disaggregate insights across tutor categories (e.g., 

subject specialists, coordinators) and tutorial centres. Cross-institutional comparisons in the South Asian 

or Global South contexts may offer valuable lessons for building equitable and contextually attuned ODL 

systems. 

In sum, academic development in ODL is a dynamic, context-sensitive process that demands both top-down 

vision and bottom-up engagement. Tutors, as frontline academic actors, possess experiential knowledge 

essential for meaningful reform. Recognising and integrating their perspectives into policy discourse is not 

only a matter of institutional efficiency but also an ethical imperative for inclusive, sustainable educational 

development. 
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Abstract 
Professionalism in opera singing depends on the quality of education. This study examines the 

teaching of opera singing online via master classes and seminars. Based on the present findings, 

master classes are effective in improving the voice technically and range-wise, whereas seminars are 

effective in helping opera singers achieve emotionality. These instructional methods were compared in 

terms of content variety, balance between theoretical and practical components, and their effect on 

performance artistry and technical skills. Those learning to sing opera through master classes 

reported experiencing improvements in memory (24%) and problem-solving (22%). Students who 

attended the online seminars reported improvements in concentration (28%) and memory (26%). 

Challenges include limited control over assignments, attendance, and assessment. This study 

highlights effective tools for online opera training, with potential for future comparisons of methods in 

developing vocal and instrumental skills. 

Keywords: cognitive abilities, content variety, distance education, expression, vocal range 
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Introduction 

To produce a stable and beautiful operatic sound, vocalists must possess a deep understanding of the 

piece they are reproducing. Opera’s aesthetic revolves around emotional expressivity, which demands 

a certain level of skill from the vocalist (Aaberg, 2023). Given the growing variety of digital learning 

technologies, it becomes increasingly important to identify which solutions are most effective in opera 

skills development. 

In China, opera is of particular importance as a tool for preserving vocal and theatrical traditions. 

Learning the art of operatic singing implies mastering the vocal technique and adapting one’s voice to 

different pieces of music. Vocal artists should also know how the music they reproduce was created 

and under what historical circumstances it came to life (Almqvist & Werner, 2024; Silas et al., 2024). 

A common approach to teaching opera singers in China involves using traditional music to explore the 

distinctive features of the national culture. The integration of artistic elements into opera singing 

teaching practice is typical of the Chinese education, but other educational systems in the world also 

apply this approach to teaching, as it allows for the realization of a theatrical performance (Joseph & 

Lennox, 2021; Y. Li, 2024). When educating operatic artists, the emphasis should be placed on 

phonetics, breathing, and singing technique (de Villiers & Gillmer, 2024). With Chinese opera, special 

attention is paid to pronunciation, which also has its own intonation that is different from the existing 

melodic line (Wang, 2024b). Because Chinese opera combines singing, dramatic acting, acrobatics, 

and martial arts, the teaching process also focuses on unveiling the vocalist’s individuality and 

potential (Chang, 2022). 

The integration of online platforms into opera singing education is not yet a standardized practice; 

however, it offers significant potential for implementing distance learning aimed at enhancing 

professional competencies (Crisosto-Alarcón et al., 2025). The advantage of distance learning in the 

context of operatic training lies in its capacity to provide an individualized approach to information 

processing and to engage instructors from various countries. This facilitates the development of 

professional skills through exposure to diverse pedagogical approaches and performance techniques 

of vocal coaches and opera singers. Although distance learning predominantly emphasizes 

independent study, it allows for the repeated review of educational materials and critical analysis of 

vocal performance, thereby contributing to higher levels of professional mastery (Liming & 

Sartjinpong, 2025). Online master classes and workshops may focus on a single skill (e.g., breath 

control or articulation) that supports the in-depth remediation of specific gaps in operatic 

performance (Y. Li, 2024). 

Even though operatic training requires careful preparation, it can be implemented using a distance 

approach. An advantage of online learning is that it allows students to learn the art of singing 

regardless of their location (Nikolai et al., 2023). In these conditions, teacher–student communication 

depends on the level of technological organization. The choice of digital technology affects the ability 

to conduct high-quality seminars and master classes, the format of which makes it difficult to 

introduce musical accompaniment for students to use while learning (Chen, 2023; Longlong & Luen, 

2023). Distance education is associated with the use of video to deliver content; hence, an interactive 

system that will transmit high-quality sound must be selected (Cuervo et al., 2023). Surely, some 

digital devices allow for singing with accompaniment and even enable vocalists to tailor the 

accompaniment to their skill level (Shu, 2023). Today’s students resort to online master classes and 

104



Online Learning and Opera: The Rise in Digital Vocal Master Classes and Workshops 
Li 

seminars because they break up the monotony of learning, improving engagement (P.-P. Li & Wang, 

2023). 

The academic relevance of digital vocal master classes and seminars lies in their capacity to support 

the professional development of musicians. This is largely attributable to the abundance and 

accessibility of educational materials available in the digital space (Fan et al., 2025). Master classes 

and seminars often adopt nontraditional formats for delivering content that tend to engage students 

and foster motivation for participation. These educational formats promote the continuous expansion 

of musical horizons by introducing updated approaches to vocal performance (Ilxomovna, 2025). 

They also contribute to a broader understanding of practical techniques for melodic interpretation 

across various musical styles. Through such instructional methods, students are encouraged to 

cultivate independence beyond the confines of conventional academic curricula (Yuhan & Sartjinpong, 

2025). 

Challenges in exploring the specifics of operatic training stem from the lack of a clearly defined 

connection between the potential of vocal master classes and seminars and their practical 

implementation. Although these formats hold considerable promise and align with emerging models 

of vocal education, more attention must be paid to the current opportunities for online opera training. 

In particular, focus should be placed on vocal projection and the acoustic refinement of timbre—

elements that are often overlooked in the design of distance learning courses. One of the central 

difficulties of remote instruction is the absence of a coherent strategy for monitoring task completion, 

which can negatively impact the quality of vocal training. Additionally, distance learning presents 

limitations in assessing a singer’s technical execution, especially in areas such as body engagement 

and the establishment of proper breath support. These limitations may be addressed through the 

selection of targeted instructional methodologies designed to meet specific objectives for developing 

an operatic voice. 

Literature Review 

The initial focus of the theoretical inquiry was to identify the factors that contribute to the 

enhancement of operatic singing and to explore the potential of achieving these improvements 

through the use of digital tools. The practical application of digital technologies in vocal training can 

be realized through the selection of specific repertoire, the use of automated analysis tools, and the 

progressive performance of compositions with a focus on individual musical fragments. The online 

curriculum must be theoretically justified and incorporate instructions prepared by competent 

teachers. The development of vocal skills is facilitated through the continuous refinement of practical 

abilities. An understanding of the technical and physiological aspects of singing shapes the 

accumulation of performance experience. This integrated approach enables students to internalize the 

nuances of each musical piece, thereby enhancing the overall quality of their performance (Jansson & 

Balsnes, 2021). In synchronous online education, teachers must first deal with any technical problems 

that may arise when establishing a dialogue with their students and then address the cultural 

dimension of the curriculum to improve musical cultural literacy and attract a geographically distinct 

audience. Instruction should be oriented toward the integration of intercultural dimensions, 

particularly through the selection of musical repertoire and the inclusion of diverse genres. This 

approach enables the development not only of the technical aspects of operatic singing but also of 

expressive performance, which is often shaped by the traditional and cultural characteristics inherent 

in individual compositions (Løkke Jakobsen et al., 2023). Opera teaching specifically begins with the 
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establishment of a theoretical foundation (an understanding of the principles of breath support, 

singing within specific vocal registers, the execution of musical ornamentation, and the coordination 

between breath control and sound production techniques). When training opera singers, it is 

important to eliminate students’ dependence on subjective perception and to cultivate performance 

skills that are based on multidimensionality. This can be achieved by using existing online courses as a 

foundational framework for instruction (Luo & Leung, 2022). 

Further analysis was aimed at determining the format of remote learning of opera singing and 

possible advantages. Digital technologies make learning more flexible and imaginative, serving as 

effective tools for developing vocal skills (Biasutti et al., 2022). Digital technologies enhance the 

flexibility and creativity of the learning process, enabling more effective planning of the educational 

curriculum and facilitating the identification of tools for developing vocal skills. The online format 

allows for the adoption of the Feldenkrais method (i.e., learning through movement), which was 

reported to increase awareness of singing and enhance practice. The Feldenkrais Method is associated 

with the use of hand, body, and head movements during vocal performance, which contribute to 

achieving greater expressiveness. The process of self-discovery provides individualized benefits for 

vocal performance (Paparo, 2022). The traditional system of education transformed during the 

COVID-19 pandemic, with many learners moving online. Music educators shifted to using online 

applications (apps) to teach music theory and instruments. Muyu is but one example of such an app; it 

promotes collaborative learning and student engagement through prerecorded videos, effectively 

motivating users to improve their music knowledge. The practical use of the app is associated with the 

facilitation of collaborative learning and the engagement of students using prerecorded video 

materials (Ng et al., 2022). Encouraging students to write songs can help them understand the various 

components of music and explore the depth of their creativity. This approach allows for the 

development of improvisation techniques (Wang, 2024a). 

The next group of scientific works is aimed at evaluating the advantages of online learning for 

developing students’ cognitive abilities. Online courses that provide opportunities to complete a large 

number of assignments have the potential to carry out the same function that educators have, 

encouraging learners to nurture their own thinking skills. The practical component of the learning 

process can be implemented through students’ completion of a substantial number of online tasks. 

Increasing students’ self-efficacy contributes to the formation of musical habits (Vaizman & Harpaz, 

2023). Emergency remote learning encompasses the process of interaction between instructional 

teams and is aimed at automating the educational process. This is facilitated by interactive music 

applications that enable the analysis of students’ singing and provide corresponding feedback and 

recommendations. This approach enables learners to focus on individual elements of a vocal 

performance that make it exude grace and subtlety, be it vocal color or delivery (Rucsanda et al., 

2021). Distance learning can also facilitate personal growth: online vocalists have been reported to 

gain greater confidence when training independently (Smith et al., 2022). 

The literature analysis also focused on potential challenges arising from the implementation of 

distance learning formats in operatic singing instruction. Vocal training in an online environment may 

present specific difficulties, often associated with insufficient digital preparedness and the lack of 

effective pedagogical strategies. In particular, the most pressing issues are linked to suboptimal sound 

quality, which hinders the perception of nuanced vocal details. Technical problems with the software 

employed can negatively affect student motivation and limit the possibility of synchronous musical 

performance (Ngobeni, 2024). Furthermore, the challenges of remote music education may stem from 
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a shortage of educational resources and specialized music software, which complicates classroom 

management and diminishes the quality of information assimilation (Wang, 2025). 

The review of published studies revealed a predominant focus on the general characteristics of 

distance learning with a lack of detailed rationale for the implementation of specialized online 

seminars and master classes. The application of online approaches to opera singing instruction has 

been addressed only superficially, with limited attention to the practical techniques involved, and it 

has been primarily oriented toward teaching theoretical content. Existing research tends to emphasize 

general music education through remote modalities rather than the specifics of operatic training. 

Enhancing the practical relevance of such studies requires a substantiated exploration of methods for 

achieving high-quality operatic performance through online seminars and vocal training courses. 

Problem Statement 

The online learning format, favored by modern vocal performers, is transforming the conventional 

method of vocal training. The growing popularity of online singing master classes and seminars is 

associated with the use of atypical approaches to teaching and learning that allow vocalists to discover 

and showcase their individuality. When it comes to opera music, the uniqueness of one’s performance 

is important, for the personal interpretation of the piece by a vocalist distinguishes one composition 

from another, and it allows vocalists to represent a certain culture. In operas, the plot is sometimes 

based on adequately presented historical events, requiring the vocalist to possess skills at the higher 

end of the spectrum of expertise. Hence, online singing courses must be constructed with special care, 

for opera music is filled with various artistic flourishes that add to the expressiveness of the vocal 

performance, and vocalists have to study all or nearly all of them to be able to deliver competitive, 

high-quality performances. This study aims to investigate the effectiveness of online singing master 

classes and seminars. The objectives of the study were (a) to identify specific factors that contribute to 

a high-quality operatic performance and whether online master classes and seminars can help in 

developing thereof, (b) to compare the strengths of specific master classes (Juilliard Extension, the 

Royal College of Music) and online seminars (Living Opera, Angel’s Music Academy) designed for 

opera singers, (c) to measure the cognitive abilities of individuals exposed to online master classes and 

seminars, and (d) to identify potential problems that students may face when learning how to sing 

opera via online master classes and seminars. 

Materials and Methods 

Study Design 

The study consisted of three stages: (a) identifying which direction to take in developing opera singing 

skills, (b) comparing different master classes and seminars for online opera singers in terms of 

effectiveness, and (3) carrying out an 8-week intervention and examining its effect on the cognitive 

skills of novice opera singers. The first stage entailed analyzing a total of 200 opera performances to 

establish which aspects of opera singing must be covered in online training. The analysis of operatic 

performances involved an examination of both the acoustic and technical features of singing, as well 

as stylistic characteristics. Particular attention was given to evaluating the performative and theatrical 

delivery techniques employed by professional vocalists during live presentations. This approach 

focused on assessing the consistency and flexibility of vocal production, exploring subtle nuances and 

intonation, and investigating the relationship between breath control techniques and pitch accuracy. 
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Such a methodology enabled a more precise understanding of operatic forms and the expressive 

emphases used by performers to achieve individualized and emotive interpretations. 

Special emphasis during the analysis was placed on the use of unconventional vocal techniques that 

contributed to shifts in the stylistic rendering of musical compositions. The identification of common 

evaluative criteria guided the selection of the most influential features, which were subsequently 

incorporated into the study. The analysis of operatic performances included both video evaluation and 

spectrographic analysis conducted using Praat software, version 6.4.31 (Boersma & Weenink, 2025). 

Praat enabled a detailed acoustic analysis, including frequency distribution of melodic lines, 

assessment of resonance characteristics, and examination of dynamic and intensity parameters in 

vocal execution. In addition, we analyzed the content of more than 100 master classes and seminars, 

as well as student feedback. Master classes selected for the analysis are available in the 2024 catalogs 

offered by Juilliard Extension and the Royal College of Music, whereas the chosen seminars are part of 

the 2024 series of online courses released by Living Opera and Angel’s Music Academy. All materials 

are publicly available. The analysis encompassed an evaluation of thematic content, its 

comprehensiveness, alignment with university curricula in operatic vocal training, the potential for 

offering individualized instructional approaches, and the balance between theoretical and practical 

components within the course structure. The content analysis revealed four elements that online 

master classes and seminars for novice opera singers should focus on: (a) expanding the vocal range, 

(b) developing an expressive voice, (c) improving intonation, and (d) developing the technical skills 

necessary to master the singing voice (see Figure 1). 

Figure 1 

Four principles for developing opera singing skills 

 

Source: Developed by the authors 

The core principles behind an excellent vocal performance in opera singing were obtained using the 

Mann–Whitney U test and Cliff’s delta (δ). The U statistic reflects the relationship between two 

independent samples. The test requires that values from the two populations do not correlate with 

each other to ensure that no patterns will occur when a random variable increases or decreases 
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(Almqvist & Werner, 2024). The Mann–Whitney U test does not assume a normal distribution; 

therefore, the emphasis in the analysis was placed on the ordinal values of the selected criteria. This 

nonparametric coefficient enabled the identification of the relative prominence of certain criteria over 

others through a rank-based comparison of master classes and online seminars. The calculations were 

conducted at a significance level of α = 0.05. Cliff’s delta is a nonparametric effect size estimate that 

assesses the difference between two observations without using the standard deviation (Zeng, 2023). 

The calculation of Cliff’s delta primarily involves the assessment of sample size, which reflects the 

effect size of specific criteria in relation to the development of operatic singing skills, depending on the 

selected course or master class. Cliff’s delta represents a nonparametric measure of effect size, 

accounting for asymmetric distributions associated with the distinctive characteristics of various 

instructional methods. A value of 0 indicates no difference between groups; a value of 1 signifies that 

the influence of the first type of instruction dominates over the second, while a value of –1 indicates 

the opposite—that the second type of instruction has a stronger influence than the first. 

Overall, the significance of vocal criteria for high-quality operatic performance was assessed through 

an analytical approach that involved the examination of operatic works to identify relevant evaluation 

criteria, as well as the study of master classes and online seminars aimed at implementing these 

criteria. The analysis of operatic performances was based on video recordings and live broadcasts, 

which allowed for an assessment not only of vocal quality but also of performers’ stage behavior. The 

selection of evaluation criteria was guided by impact on intonational accuracy and expressive 

delivery—elements that enhance audience engagement. 

As previously outlined, the analysis of master classes and online seminars focused on the thematic 

content and pedagogical strategies employed. The primary assessment was carried out by the authors 

of the study; however, in examining the specific features of the instructional formats, student feedback 

from those who had completed the training was also taken into account. To this end, over 400 reviews 

were collected, with particular attention given to well-reasoned responses containing concrete 

examples and direct feedback from the organizers of the master classes and online seminars. 

A linear rating scale ranging from 1 (negative) to 5 (positive) was employed. Evaluations were 

assigned by the authors based on three criteria: the importance of a given vocal parameter for operatic 

development, the extent to which it can be cultivated through master classes and online seminars, and 

the content of student feedback. The resulting data were aggregated to obtain mean values and 

subjected to Mann–Whitney U tests and Cliff’s δ calculations. To minimize bias, measures were taken 

to ensure objectivity, including the use of standardized evaluation criteria (e.g., vocal range 

development, expressive sensitivity, vocal intonation, and technical vocal control) and a rigorous 

analysis of the instructional content. Each author independently rated the data based on comparative 

review analysis, enabling cross-validation of the results and ensuring their reliability. 

The second stage entailed analyzing the selected seminars and master classes with respect to the four 

aspects of opera singing established in the first step. Methods for developing the skills needed for an 

excellent operatic performance were chosen from the traditional repertoire and were used by online 

instructors throughout the selected classes. The selection of criteria for evaluating effectiveness was 

also informed by the elements used in sampling online seminars and master classes for inclusion in 

the study. The chosen effectiveness indicators encompassed both pedagogical aspects (such as lesson 

variety and the balance between theoretical and practical content) and vocal dimensions (including 

artistic expression and vocal technique). These indicators were selected to assess the impact of master 
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classes and online seminars on the development of professional competencies. The effect of an online 

master class or seminar was quantified using the following formula (Equation 1) (Lowery, 2023): 

𝑉 =
𝑠

𝑥
.  (1) 

where 𝑠 represents the standard deviation of the variable from its accepted norm, and 𝑥 is conditional 

significance. 

The coefficient of variation is employed to compare the ratio of a specific indicator to a predefined 

reference value. In this context, the standard deviation of a given parameter from the mean value was 

taken into account. The application of the coefficient of variation enabled an assessment of the degree 

of alignment between the analyzed training program and the effectiveness criteria, with a focus on the 

prominence of specific indicators within the study.  

For a more compelling argument, the Mann–Whitney U statistic was additionally calculated. The 

Mann–Whitney U test was conducted to compare overall program effectiveness (as determined by the 

mean effectiveness score) with each individual quality criterion of the master classes and online 

seminars, including lesson diversity, content richness (theoretical and practical materials), potential 

for achieving artistic expressiveness, and the development of technical skills. Table 2 presents the 

average Mann–Whitney U values, calculated with measures taken to minimize potential errors. 

Independent experts carried out the evaluation of master class and online seminar effectiveness—15 

vocal pedagogy instructors—who had access to the materials and directly observed participant 

sessions. These experts were recruited from prominent Chinese institutions (Central Conservatory of 

Music, Wuhan Conservatory of Music, Sichuan Conservatory of Music) as well as European 

institutions (Universität Mozarteum Salzburg, Royal Academy of Music, Hochschule für Musik, und 

Theater München). Importantly, the invited experts had no involvement in the design or delivery of 

the evaluated master classes and seminars, which helped eliminate potential conflicts of interest or 

bias toward any particular instructional program. 

A standardized 5-point Likert scale (ranging from 1 to 5) was used to assess the effectiveness of each 

program according to clearly defined criteria: diversity of lessons, richness of theoretical and practical 

content, potential for achieving artistic expressiveness, and development of technical skills. These 

standardized criteria were readily identifiable based on the program structure, thus minimizing the 

risk of subjective interpretation. Communication with the independent experts was conducted via 

WeChat, version 8.0.44 (Tencent Holdings Limited, 2023). 

The 8-week intervention involved exposing four groups of learners to the selected seminars and 

master classes. Learners in groups 1 and 2 participated in Juilliard Extension’s and Royal College of 

Music’s online classes, whereas learners in groups 3 and 4 took online seminars from Living Opera 

and Angel’s Music Academy, respectively. The chosen materials follow the underlying principles of 

excellent operatic performance outlined in Figure 1 and help learners meet the vocal requirements to 

perform opera music. After the intervention ended, the impact of online instructional methods on the 

acquisition of cognitive skills was assessed. Data for master class groups and online seminar groups 

were obtained separately. Effectiveness was assessed based on the respondents’ development of 

cognitive skills aimed at achieving high-quality performance through enhanced neural activity. The 

evaluation of cognitive skills focused on their influence on the comprehension of operatic performance 
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processes, depending on the instructional approach selected by the students. All calculations were 

done using the Mann–Whitney U test and Cliff’s δ. 

Thus, the assessment of students’ cognitive abilities was conducted through observational methods by 

independent experts who had previously participated in the second stage of the study. The evaluation 

criteria included students’ approaches to task interpretation, attentional stability, response patterns to 

assignments, and execution strategies. In addition, standardized indicators such as information 

processing speed, memory retention, and self-regulation were taken into account. The level of 

cognitive skill development was assessed across all respondents who received instruction through 

master classes and seminars. This assessment involved providing a general evaluation to students who 

were taught via master classes and those who engaged in online seminar-based learning, without 

further subgroup differentiation. 

In addition, participants were asked about the challenges they had encountered during the 

intervention period. For this, an open survey was administered, in which respondents were asked to 

name and describe a specific problem related to learning via online master classes and seminars. 

Students were required to either agree with the stated issue or refute it. The use of Cronbach’s alpha 

coefficient enabled the assessment of the internal consistency of all student responses, aimed at 

eliminating internal contradictions. The resulting Cronbach’s alpha value of 0.78 confirmed the 

validity and reliability of the collected responses. Responses were collected via WeChat within 1 day. 

Participants 

A total of 216 respondents with vocal singing skills but no experience with opera participated in the 

intervention. The study population included instrumental musicians, singers specializing in genres 

other than opera, teachers, and choreographers recruited via ads on Douyin (i.e., the Chinese short 

video app). Individuals responding to the recruitment efforts were asked to sing different pieces of 

vocal music from the repertoire proposed by the researchers to determine their level of vocal music 

skill. Those eligible were divided into four groups of 54 participants; the groups were then randomly 

assigned to receive one of the four online instructions. The age of the respondents ranged from 19 to 

24 years. 

Statistical Processing 

All calculations were done in Microsoft Excel. This program allowed us to maintain the sequence of 

the selected criteria while splitting the collected data into groups. 

Ethical Considerations 

This study follows the ethical guidelines prepared by the Norwegian National Committee for Research 

Ethics in Science and Technology (2024). The content of this paper is original and has not been 

published previously. All information taken from other sources as part of the theoretical framework 

has been inserted with proper citation. 

Limitations 

Opera singing is the sole focus of the current study. Future research should include other 

genres of vocal music to assess the effectiveness of online seminars and master classes within 

a broader area of application. 
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Results 

Compared to other vocal genres, opera is a complex yet exceptionally beautiful art form that is both 

technically and physically demanding. The content analysis of multiple master classes and seminars 

revealed that when teaching novice opera singers online, it is best to focus on the following (Table 1): a 

person’s vocal range, expressivity of the vocal performance, accuracy of intonation, and technical 

capabilities of the voice. The calculations were conducted using the Mann–Whitney U test and Cliff’s 

δ. 

Table 1 

The benefits of using master classes and online seminars for opera skills development 

Effects Master classes Online seminars Difference between 

instructional methods 

M SD Mdn M SD Mdn U δ p 

Vocal range expansion 8.71 2.43 9 6.15 1.20 6 167 0.316 0.003a 

Emotional expressivity 7.20 1.38 8 7.56 1.50 8 132 0.221 0.211 

Intonation development 7.59 1.82 8 7.34 1.46 8 141 0.203 0.213 

Technical mastery of the voice 8.76 2.47 9 4.0 0.98 4 185 0.319 0.002a 

a Represents values that do not correlate at p ˃ 0.05. 

A wide vocal range is important for opera singers since the ability to comfortably produce a broad 

span of notes without straining one’s voice affects the quality of the operatic sound. When expanding 

their vocal range, singers should focus on maintaining the purity and beauty of the reproduced sound. 

The challenge is that opera pieces tend to weave high and low notes together, and vocalists are 

expected to seamlessly move between them. Hence, the vocal routine should additionally enhance the 

voice’s strength and timbre. This can be achieved through vibrato singing exercises. 

An expressive voice is a way to express the emotional depth of opera music. Expressive singing is the 

ability to reproduce vocally different emotive qualities of the vocal music piece or set the emotional 

tone of the passage by manipulating one’s tone of voice. A touching, captivating performance requires 

the inclusion of appropriate melodic embellishments and ornamentation. 

Intonation in opera singing is the ability to use the rising and falling vocal pitch and sound 

combinations to convey the personality and intentions of the character or to emphasize the 

importance of the scene. Accurate intonation contributes to the purity of the reproduced sound and 

proper coordination. Only intonation allows singers to convey the essence of the operatic work. 

Opera repertoire demands technical mastery. To build a solid technical foundation, vocalists should 

adopt various techniques and vocal exercises that will improve their breath control and articulation. 

A comparison of distance master classes and online seminars based on the authors’ analysis of their 

content, topics used, content of classes, and analysis of feedback from students who attended these 

training formats showed that online master classes allowed learners to greatly improve their vocal 

potential and technique through demonstrations. Online seminars, on the other hand, focused more 

on explaining theory. The present study assessed the potential of online seminars and master classes 
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to cultivate opera singing skills. Numerical values were obtained using the coefficient of variation. The 

results are presented in Table 2. 

Table 2 

Effectiveness of online master classes versus online seminars for novice opera singers 

Programs Content 

variety 

Theory 

/ 

practice 

balance 

Performance 

artistry 

Technical 

skills 

Mean 

effectiveness 

Mann–

Whitney 

U 

p 

Master classes 

Juilliard Extension  0.92 0.93 0.91 0.92 0.92 131 0.127 

Royal College of 

Music 

0.87 0.89 0.91 0.89 0.89 134 0.135 

Seminars 

Living Opera 0.83 0.74 0.95 0.79 0.82 120 0.936 

Angel’s Music 

Academy 

0.89 0.88 0.93 0.87 0.89 132 0.129 

Based on the responses of independent experts, it was established that Living Opera offered seminars 

that focused more on the artistry of an operatic performance rather than a singer’s technical arsenal. 

The proposed series of eight lectures prepared listeners for participation in an opera performance. The 

training process involved learning how to overcome the fear of performing in front of other people and 

achieve psychological stability, choosing one’s repertoire, developing a unique interpretation of 

operatic pieces, and learning how to conduct auditions. Experts established that the lectures were 

oversaturated with theoretical knowledge that did not allow learners to develop performance-related 

skills and that the lessons were largely identical in terms of content. 

The expert ratings used for the coefficient of variation showed Angel’s Music Academy seminars were 

geared toward helping singers work on their technique. More specifically, the proposed video course 

helped students hone both the technical and artistic skills of vocal performance while informing them 

about the distinct ways of aesthetic expression in the operatic stage performance. In addition, the 

course allowed those who took it to focus on studying the breadth of the vocal score and the specifics 

of their own timbre. The way in which the content was presented contributed to the development of 

critical thinking. 

Juilliard Extension’s master classes were all-encompassing and well-balanced experiences; not only 

did they help learners work on their technique and ear, but the combination of theory and practice led 

to a better understanding of different singing techniques. Diversity in the curriculum allowed singers 

to select and expand their musical repertoire according to their technical and creative capabilities. The 

same was true for the Royal College of Music’s master classes. Led by experienced operatic artists, the 

master classes taught approaches to opera as a performance and ways of conducting oneself while on 

stage. The results are presented in Table 3, based on calculations using the Mann–Whitney U test and 

Cliff’s δ. 
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Table 3 

Cognitive abilities after exposure to different instructional methods 

Cognitive ability Master classes Seminars Difference 

%
 o

f 
re

sp
o

n
d

en
ts

 

M
 

S
D

 

M
d

n
 

%
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f 
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o

n
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S
D

 

M
d

n
 

U
 

δ
 

p
 

Memory 24 8.65 2.40 9 26 8.69 2.41 9 147 0.305 0.214 

Concentration 18 8.22 8.13 9 28 8.72 2.42 9 127 0.291 0.196 

Problem-solving 22 8.61 2.37 9 11 6.64 1.82 6 183 0.372 0.004a  

Ability to replicate 

unfamiliar music 

after hearing the 

piece 

17 7.91 2.01 8 13 7.21 1.95 7 124 0.361 0.08 

Thinking 19 8.56 2.31 9 22 8.61 2.38 9 125 0.284 0.195 

a Represents values that do not correlate at p ˃ 0.05. 

Learning through online seminars and learning through online master classes yielded different results 

in the cognitive department (the modality effect), as shown in Table 3. The observation of students 

showed exposure to master classes facilitated the development of memory, problem-solving skills, and 

thinking. The singers’ memory was reinforced as a result of applying the newly acquired knowledge 

and skills in a practical context. A better memory enabled students to adapt to the operatic repertoire 

and find solutions to specific problems, such as complex fragments and transitions between pitches, 

which was related to the students’ ability to reproduce a fragment of a musical work, allowing up to 

two intonation or structural errors. At the same time, students were able to interpret the opera work a 

day after listening. By developing their thinking skills, participants improved their ability to interpret 

the operatic piece and increase the quality of the operatic performance. Advanced thinking skills 

implied students’ ability to engage in music-theoretical analysis, including the examination of musical 

texture. This was also reflected in cognitive flexibility, which enabled the adoption of innovative 

approaches to musical performance and the interpretation of musical imagery. 

In contrast to master classes, seminars placed greater emphasis on theory. Exposure to online 

seminars fostered the development of concentration, memory, and thinking, with development of 

concentration being the result of the constant repetition of the learning material. The development of 

attentional concentration was facilitated through repeated exposure to learning materials, which 

enabled students to focus on previously studied elements. This improvement was reflected in learners’ 

accurate performance of complex musical passages, ability to shift efficiently between different 

musical tasks, and reduction in number of errors during the repetition of musical pieces. Teacher 

support played a crucial role in the development of these cognitive abilities. 

Aside from the benefits the given modalities provide, learning via online seminars and master classes 

comes with its challenges, as shown by an open survey via WeChat (see Figure 2). 
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Figure 2 

Challenges faced by respondents when learning opera singing skills through online seminars and 

master classes 

 

Source: Developed by the authors 

According to the respondents, the main problems of learning via online master classes and seminars 

were related to the lack of academicity. To achieve higher results, students had to be independent and 

work on their technique without anyone’s help. The lack of control over assignment completion and 

class attendance hindered the development of accurate vocal techniques. Such conditions required 

students to be psychologically prepared to spend time independently figuring out individual 

components of their singing technique. 

Discussion 

Online courses are widely adopted as an alternative means of teaching music. An innovative format of 

content delivery that integrates a variety of educational resources related to the art of singing and 

instructions guiding one toward discovering their own performance style has been associated with 

higher achievement (G. Li, 2024). Singers develop their vocal skills through practice and accumulate 

experience in a manner that requires an understanding of the technical and physiological dimensions 

of singing. This approach allows vocalists to “feel” the piece and exploit this auditory and theoretical 

knowledge to improve the quality of the performance (Jansson et al., 2024). Previous research has 

explored the possibility of developing vocal skills in a manner that focuses on individual parameters, 

such as breathing, expressiveness, and performance style. The present study has looked into ways of 

achieving an expressive performance in opera specifically. The basic recommendation involves 

building a wide vocal range, working on expressivity and intonation, and improving the technical 

skills necessary to control the vocal apparatus. Unlike previous studies, this work examined which 

instructional method (i.e., online master class and online seminar) is best for helping students 

throughout this journey. 

The Internet provides consumers with the proper means to improve their learning while removing the 

potential limitations that can otherwise hinder their progress. The online courseware is usually 
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prerecorded and/or presented through online simulation in virtual classrooms. When it comes to 

music education, the effectiveness of this content delivery method depends on which tool is used for 

audio processing, as teachers have to accurately transmit the tone and timbre of the vocal music piece 

for students to understand and correct their mistakes as vocal performers (Rui, 2024). Digital 

technologies are effective and accessible tools for teaching and learning music that allow for better 

knowledge assimilation, higher engagement, and the development of creative skills. With their help, 

teachers can save on musical resources while enhancing the vocal abilities of their students (Rexhepi 

et al., 2024). Online courses require the use of instructional design tools and assessments; however, 

the course material embedded in the online course must be tailored to individual student capabilities. 

Audio content must be preprocessed with MIDI to improve the depth and quality of learning. More 

specifically, a well-constructed MIDI dataset can help teachers improve students’ music literacy, as 

reported in previous research (Shi, 2024). Previous research has explored the effectiveness of 

innovative technologies in music teaching. The findings suggest combining theory and practice as a 

means of achieving better results. This study considered the possibility of using certain master classes 

(Juilliard Extension: https://www.juilliard.edu/stage-beyond/juilliard-extension; Royal College of 

Music: https://www.rcm.ac.uk/) and online seminars (Living Opera: 

https://www.livingopera.org/for-singers; Angel’s Music Academy: 

https://angelsmusicacademy.com/) to develop opera singing skills. The effectiveness of each was 

tested with respect to content variety, balance, and effect on performance artistry and technical skills. 

For the beauty of the singing voice to be unveiled, the teaching–learning process requires clear 

contextualization (Lim et al., 2024), and if the learning takes place online, the instructor should 

address the dimension of nonverbal communication to help learners understand the subtleties of 

stagecraft. Role-playing exercises, for example, are good for increasing students’ confidence, leading 

to a greater sense of autonomy and a higher level of professionalism (Urbaniak & Mitchell, 2024). In 

published studies, analyses have primarily focused on the development of vocal skills related to the 

refinement of vocal performance. In contrast, this article emphasizes the development of cognitive 

skills associated with intentional operatic interpretation and the potential for achieving greater 

expressive nuance in vocal delivery. 

Online learning can stimulate conventional content delivery, but it also allows for the incorporation of 

innovative ideas. In an online environment, the key to effective vocal training is to maintain a certain 

level of academicity with different teaching strategies. It is also important to keep learners motivated 

throughout the online course, which requires the use of specific design choices (Q. Li et al., 2024). 

Listening to music can be instrumental in developing musical skills. Through systematic reflection on 

music practices, active listeners can improve their knowledge and achieve autonomy (Esteve-Faubel et 

al., 2024). 

Previous research has outlined the advantages of online learning, but the details of educational 

approaches have not been specified. This study focused on two delivery modalities (i.e., master classes 

and online seminars) and their effectiveness in developing the foundational abilities necessary to sing 

opera, and it informs us about their effect on cognitive skills and the potential challenges associated 

with developing opera singing skills through master classes and online seminars. 
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Conclusions 

The present findings suggest that individuals with prior vocal knowledge and skills can potentially use 

online seminars and master classes to learn the art of opera singing. The conducted analysis of the 

specifics of master classes and online seminars showed that master classes were found to be effective 

in expanding vocal range, teaching the technical skills needed to master the voice, and developing 

singing intonation. Seminars, on the other hand, can help vocalists achieve an emotional operatic 

performance and improve intonation. Master classes held by Juilliard Extension were superior to 

those from the Royal College of Music in terms of balance between the theoretical and practical 

material (𝑉 = 0.93) and content variety (𝑉 = 0.92). Master classes in general were found to be more 

helpful than online seminars for learners working out the operatic technique. The advantage of master 

classes lies in their capacity to provide individualized vocal training, allowing for consideration of the 

singer’s physiological characteristics and enabling vocal adjustments in a remote format. This is 

facilitated through the provision of vocal demonstrations by the instructor, which enables real-time 

observation and analysis of vocal technique and dynamics. In contrast, seminars are predominantly 

oriented toward theoretical instruction, which limits students’ exposure to the practical techniques 

essential for operatic performance. As regards online seminars, courses from Angel’s Music Academy 

were considered better due to a more balanced and meaningful content mix (𝑉 = 0.88). 

Through observations, experts established that respondents who participated in master classes were 

able to develop their memory (24%), a skill that enables vocalists to construct a more thoughtful 

approach to operatic performance. This was associated with the analysis and assimilation of a 

substantial amount of practical information, which was subsequently applied during vocal 

performance. Online seminars were good for concentration (28%) but less effective at enhancing 

students’ ability to perform unfamiliar compositions (13%). The results obtained were attributed to 

the lack of mechanisms for reinforcing the theoretical content during the seminar itself. 

The significance of this study lies in its exploration of the effectiveness of distance education methods 

for teaching opera singing. Future research can assess the possibilities of using master classes and 

online seminars to teach a cohort of schoolchildren to sing opera. 
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Abstract 

Integrating mobile learning technologies in mathematics education in light of the pandemic, natural 

disasters, and recent technological developments is a significant shift in practice. This research applied 

the systematic review approach to assess the impact of mobile learning aids on students’ learning 

attitudes, motivation, and performance in mathematics. Based on a synthesis of peer-reviewed articles 

published from 2010 to 2024, this paper focuses on five themes: (a) student and educator experience 

and engagement, (b) modification in instructional practices, (c) learning and achievements, (d) 

opportunities, challenges, and strategies, and (e) mobile learning perceptions. The review reveals that 

mobile learning enhances students’ essential and higher-order thinking skills by establishing 

interactivity and learning through inquiry. However, other factors, such as the unequal distribution of 

resources and technology, still pose a challenge. To address these issues, it is suggested that future 

policies should focus on improving infrastructure, digital competency, and professional learning for 

instructors. Further, it is essential for institutions to engage faculty members in collaborative platforms 

to enhance their practice and have secure measures for data protection. This systematic review 

emphasizes the need for the researcher to conduct these evaluations over time to gauge the long-term 

impact of mobile learning and to look at the effects of this form of learning on different groups of 

students. It also concludes that future studies need to pay attention to ethical concerns and ways to 

provide equal opportunities in integrating technology into mathematics education for all students. 

Keywords: mobile learning, mathematics, critical thinking, engagement, digital knowledge, 

professional development 
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Introduction 

This modern science-focused world requires people to be equipped with fundamental knowledge and 

skills. In the 21st century, instructors are responsible for teaching mathematics in a way that allows 

students to acquire practical and effective problem-solving skills (Szabo et al., 2020). As one of the most 

essential pillars of contemporary society, mathematics is inevitable in routine decision-making and in 

a modern globalized society; without sufficient knowledge of mathematics, progress can sometimes be 

challenging (Rizki & Priatna, 2019). 

Math literacy is an essential requirement in the 21st century, yet it continues to pose challenges in 

elementary education (Tang et al., 2023). Although students understand its significance, many do not 

like the subject. Both instructors and students find mathematics boring, and one of the main reasons 

why they dislike it is the complexity of understanding complicated formulas. Therefore, math 

instructors should find the causes of math anxiety and use efficient classroom strategies to enable 

students to overcome these challenges (Gravemeijer et al., 2017). 

In the past few years, the integration of mobile learning has received increased attention in mathematics 

education (Novita & Herman, 2021). Mobile learning can be defined as learning on mobile devices, 

including smartphones and tablets. It allows access to educational resources and participation in 

learning activities from any place at any time. It facilitates flexible, personal, and interactive learning 

not confined to a classroom learning environment (Krouska et al., 2024). Mobile learning technologies 

offer new approaches to enhancing students’ activities and interest in mathematics (Ninghardjanti & 

Dirgatama, 2021). Nashrullah et al. (2023) undertook a review to establish the effects of incorporating 

mobile learning in enhancing Realistic Mathematics Education. They revealed that mobile learning can 

improve students’ performance and thinking abilities (Nashrullah et al., 2023). 

Mobile technologies in the mathematics teaching–learning process have, therefore, brought about a 

significant shift in instructional practices and demand the assessment of their qualitative impact on 

mathematics learning. Instructors have introduced mobile technologies using interactive math 

applications, digital whiteboards, and game-based learning platforms, which help to personalize the 

education process, give feedback to the students, and involve them in the process more actively. 

Alabdulaziz (2021) revealed that the COVID-19 pandemic stimulated the process of realizing digital 

technologies in math education. His research shows that over 98% of the participants considered the 

pandemic a driver of digital learning, and they reported using online platforms more often after the 

pandemic. Mobile devices, touchscreens, pen tablets, and digital libraries were identified among the 

main tools used to teach mathematics during COVID-19 (Alabdulaziz, 2021). 

Mobile mathematics education closely resonates with distance education theory, which focuses on 

learning free from time constraints and providing flexible access to educational content and resources. 

This theory, introduced by Börje Holmberg in the 1960s, teaches that mobile devices are powerful 

instruments for providing mathematics instruction and resources beyond the classroom (Moore, 1991; 

Velmurugan et al., 2025). With mobile learning, students can learn various interactive math 

applications and access online libraries and virtual lessons anytime and anywhere, making learning 

easier and more customized. Distance education theory also emphasizes the necessity of interaction and 

communication between a learner and an instructor, which can also be provided with the help of mobile 

learning. Mobile technologies allow networked communication through social media and discussion 
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forums, as well as real-time feedback systems, which give students access to other students and tutors 

and can provide far more depth to the learning process (Vankúš, 2021). 

It is important to understand the impact of mobile learning on mathematics for several reasons. These 

specifically include the effects of technological learning inclusion on enhancing the students’ 

motivation, engagement, and learning outcomes. Tang et al. (2023) conducted a systematic review on 

52 articles. Their findings offer four key aspects regarding the inclusion of mobile learning into 

mathematics education: (a) the significance of the learning design for the research purpose, (b) the 

application of the technology into the mathematical curriculum, (c) the global nature of mobile learning 

research, and (d) the widespread use of mobile devices in secondary education settings (Tang et al., 

2023). 

The review discussed the influence of mobile technology on education, focusing on mathematics. It 

highlighted how mobile learning has transformed traditional teaching methods, enhancing learning 

outcomes. The COVID-19 pandemic and natural disasters have underlined the need for flexible and 

accessible education solutions. Mobile learning became crucial during lockdowns, allowing students to 

access learning materials from home. The review emphasized the importance of mobile technologies in 

making education accessible to all students, especially those in underserved areas (Tang et al., 2023). 

The research gap of this review (Tang et al., 2023) lies in the limited exploration of the implementation 

of mobile learning in mathematics. The review was performed to determine the impact of mobile 

learning from 2010 to 2024. The current review aims to establish how mobile learning can help 

transform mathematics education. It seeks to demonstrate how the use of mobile technologies could be 

incorporated in such a way as to foster a more facilitative and engaging learning process. In addition, 

the review provides insights into the challenges faced when adopting a mobile learning solution and the 

measures that can be taken to make education more robust and available. 

Research Objectives 
The objectives of this research were to determine the following: 

• How does mobile learning integration in mathematics impact students’ experience 

and engagement? 

• How does integrating mobile learning in mathematics modify the educator’s 

instructional practices? 

• How does learning mathematics through mobile methods affect students’ learning 

outcomes and achievements? 

• What are the opportunities and challenges of using mobile learning in mathematics, 

and which strategies can be applied to mitigate challenges? 

• In what way does the perception of mobile learning in mathematics education differ 

between proponents and opponents in its implementation 
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Methodology 

This paper reports on a systematic review that involved searching relevant studies, selecting those 

meeting specific criteria, and synthesizing the findings. This section discusses the search strategy, the 

inclusion and exclusion criteria, and the data extraction and analysis methods. 

Search Strategy 

A search strategy is a set of keywords that are used in such a way as to provide the relevant records in 

the target database. Formulating a search strategy is the first process in systematically searching the 

literature in the area of interest (Finfgeld‐Connett & Johnson, 2013). To make the literature search more 

extensive, ERIC, Scopus, Web of Science, and Google Scholar databases were used to find the relevant 

academic papers. Furthermore, Boolean operators were used to help further narrow down the search 

results to include only the needed research studies while excluding unnecessary entries. Table 1 displays 

the search terms used to find the relevant keywords. 

Table 1 

Search Strategies 

Serial. No Search strategy 

1.  (“Mobile Learning” OR “M-learning” OR “Mobile Education” OR “Mobile 

Technologies”) AND (“Mathematics” OR “Math Education” OR “Math Instruction”) 

2.  (“Student Engagement” OR “Learning Outcomes” OR “Academic Performance” OR 

“Motivation”) AND (“Mobile Learning” OR “Mobile Tools”) AND (“Mathematics”) 

3.  (“Teacher Practices” OR “Instructional Strategies” OR “Teaching Methods”) AND 

(“Mobile Learning” OR “Digital Tools”) AND (“Mathematics”) 

4.  (“Challenges” OR “Barriers” OR “Limitations”) AND (“Mobile Learning”) AND 

(“Math” OR “Education”) 

5.  (“Perceptions” OR “Attitudes” OR “Views”) AND (“Students” OR “Instructors”) AND 

(“Mobile Learning”) AND (“Math”) 

6.  (“Gamification” OR “Augmented Reality” OR “Interactive Apps” OR “Educational 

Technology”) AND (“Mathematics Education”) AND (“Mobile Use” OR “Mobile 

Platforms”) 

7.  (“Critical Thinking” OR “Problem-Solving” OR “Cognitive Skills”) AND (“Mobile 

Learning”) AND (“Math Education”) 

 

Review Selection Criteria 

The term selection criteria relates to the general principles defining the range of research articles and 

studies to be included in the review (Gentles et al., 2016). Table 2 depicts the inclusion and exclusion 

criteria used in this review. 
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Table 2 

Inclusion and Exclusion Criteria 

Inclusion criteria Exclusion criteria 

Articles that investigated mobile learning 

interventions in mathematics education 

Articles not concentrating on mathematics 

education through mobile learning  

Articles written explicitly in the English 

language  

Articles written in any language other than 

English  

Articles published from 2010 to 2024  Articles that were published before 2010  

Articles published in peer-reviewed journals or 

reputable conference proceedings  

Articles needing more rigorous methodological 

frameworks 

Data Analysis 

The data from the selected studies were coded thematically with MAXQDA 24 (Verbi, 2025); inductive 

coding was employed to elicit patterns and themes. These themes were cross-mapped across studies, 

clustered, and synthesized to present an overall picture of the influence of mobile learning on math 

learning. This systematic review analyzed existing research on the impact of mobile learning in 

mathematics education, focusing on five key themes: student and educator engagement, instructional 

practices, learning outcomes, challenges and strategies, and perceptions. Findings were synthesized 

from multiple studies to highlight the benefits and limitations of mobile technologies, offering insights 

into how they shape teaching methods, student achievement, and equitable access to learning. 

Findings and Results 
The findings of this review provide a comprehensive understanding of mobile learning’s role 

in mathematics education. They are organized into five main themes: (a) student and educator 

experience and engagement, (b) modification in instructional practices, (c) learning and 

achievements, (d) opportunities, challenges, and strategies, and (e) mobile learning 

perceptions. Table 3 shows the themes, subthemes, and number of papers involved in each 

theme, along with the references. 

  

126



Mobile Learning in Mathematics: Benefits, Challenges, Strategies, and Proponents and Opponents’ Views 
Meylani 

 

Table 3 

Main Themes, Subthemes, and Supporting References 

Theme Subtheme References No. of 

references 

Student and 

educator 

experience and 

engagement 

Students’ interest and 

engagement 

Al Mulhem & Almaiah (2021); 

Kang (2024); Krouska et al. (2022); 

Li et al. (2024); Svela et al. (2019); 

Vankúš (2021); Wong et al. (2022) 

7 

Students’ and 

instructors’ narratives 

and experiences 

Al Omoush & Mehigan (2023); 

Chen & Zainal Abidin (2023); 

Dawodi et al. (2023); Edmonds & 

Smith (2017); Zhang et al. (2023); 

Ibrahim (2024) 

6 

Modification in 

instructional 

practices 

Educator’s mobile 

learning instructional 

strategies  

Alabdulaziz (2021); Borba et al. 

(2016) 

2 

Educator’s adaptations 

and professional 

development needs 

Kaliisa & Michelle (2019); 

Papadakis et al. (2021); Rohadi & 

Yavani (2023); Taleb et al. (2015); 

Tang et al. (2023) 

5 

Learning and 

achievements 

Understanding of 

students’ learning and 

their achievements 

Song & Cai (2024); Suyatmo et al. 

(2023) 

2 

Enhancing problem-

solving and critical 

thinking skills  

Huda et al. (2022); Ninghardjanti 

& Dirgatama (2021) 

2 

Improving higher-order 

thinking skills and 

cognitive abilities 

Astuti et al. (2023); Sucilestari & 

Arizona (2020)  

2 

Opportunities, 

challenges, and 

strategies 

Technological, 

pedagogical, and 

contextual challenges 

Dawodi et al. (2023); Ghoulam et 

al. (2024); Kaliisa & Michelle 

(2019) 

3 

Strategies to solve 

barriers 

Barana & Marchisio Conte (2023); 

Ghoulam et al. (2024); Upadhayaya 

(2023) 

3 

Mobile learning 

perceptions 

Proponent views Burke et al. (2022); Drigas & 

Pappas (2015); Marques & Pombo 

(2021); Taleb et al. (2015) 

4 

Opponent views Astuti et al. (2023); Chen et al. 

(2022); Deswita et al. (2024); 

Ghimire (2023) 

4 
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The literature review findings highlight that mobile learning improves students’ participation in 

lessons, changes instructors’ approaches toward instruction, and positively affects learning. They also 

stress the implementation issues and challenges and showcase differing opinions regarding the 

efficiency of mobile learning. Furthermore, they reveal the strengths, weaknesses, opportunities, and 

threats of adopting technology into the system. 

Theme 1: Student and Educator Experience and Engagement 

Mobile learning’s influence on students’ academic achievement and learning experience has become a 

research focus in mathematics education. Including flexible technologies through mobile methods 

enhances students’ overall learning experience and motivation as students use these technologies daily. 

Enhanced lessons are developed for mobile devices to implement interactive media and gaming 

elements in mathematics learning. By analyzing students’ motivation, attitudes, and cognitive abilities, 

several authors have observed that the inclusion of mobile learning is associated with a positive learning 

experience and engagement (Al Mulhem & Almaiah, 2021; Krouska et al., 2022; Svela et al., 2019). This 

theme explored the impact of mobile learning on students and instructors, focusing on their experiences 

and levels of engagement. 

Students’ Interest and Engagement 

Several past studies have recognized the role of mobile learning in enhancing students’ learning interest 

and motivation in mathematics. Mobile technologies offer instructors the flexibility to create effective 

lesson plans that fulfil this generation of students’ needs. They are proficient in using mobile devices 

and tablets (Krouska et al., 2022; Svela et al., 2019). The adoption of mobile games tied to learning has 

been shown to improve students’ engagement and performance (Al Mulhem & Almaiah, 2021). 

According to Vankúš (2021), mobile learning captures students’ attention and motivates them to learn 

more, primarily through gaming with appropriate learning approaches. 

Research findings (Kang, 2024) have pointed out that game-based learning boosts students’ motivation, 

engagement, attitudes, pleasure, and state of flow in mathematics education. Mobile learning 

implementation also increases student interaction with their instructors, as well as learning materials, 

develops and maintains positive attitudes, and increases self-generated motivation and learning 

outcome effectiveness (Li et al., 2024). Furthermore, research has established that the use of games in 

supporting education in the digital age effectively boosts students’ learning engagement, enhancing 

their motivation to learn (Wong et al., 2022). 

Students’ and Instructors’ Narratives and Experiences 

The educational applications of augmented reality and gamification in mathematics have gained much 

popularity due to their efficiency in reinforcing students’ motivation, engagement, and knowledge 

improvement (Al Omoush & Mehigan, 2023). In addition, educational robotics has also improved 

students’ access to, attention to, and learning interest in mathematics through better and more playful 

interactive tools (Edmonds & Smith, 2017). Furthermore, location-based mobile learning activities have 

been found to present students with active, enjoyable, and realistic learning experiences, thus enabling 

them to engage with mobile content, different places, and other students (Zhang et al., 2023). 

To enhance students’ learning experience in mathematics education, the relationship between students’ 

and instructors’ motivation, engagement, and performance should be studied (Ibrahim, 2024). 

Students mentioned that using interactive tools gave them autonomy and the willingness to provide 
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mathematical material with peers and instructors as part of the learning process. Instructors also 

recounted that mobile learning has improved classroom interaction and helped them employ 

differentiated instruction (Chen et al., 2022). 

Afghan students have exemplified mobile learning platforms as essential tools for bridging gaps in 

education, particularly where conventional learning resources have been limited or unavailable. 

Students noted that mobile technologies provided them with flexibility and accessibility in cases of other 

external challenges, such as environmental issues. Instructors observed that such tools enabled them 

to reach distant students in widespread locations, thereby being inclusive (Dawodi et al., 2023). Thus, 

instructors and students repeatedly emphasized how using such technologies increased motivation, 

achieved greater depth of learning, and resulted in a more engaging classroom atmosphere. 

Theme 2: Modification in Instructional Practices 

Implementing mobile learning technologies in mathematics learning has required new teaching 

strategies. Instructors are seeking new ways of embedding mobile learning devices into practice to 

improve students’ learning outcomes. This means that teaching methodologies must be modified and 

materials must be created to inform instructors on how to employ mobile technologies in teaching math. 

This theme explores the professional learning and pedagogical approaches required of instructors to 

teach through mobile learning. 

Educators’ Mobile Learning Instructional Strategies 

Mobile learning has impacted the delivery of mathematics education through modifications in 

instructional methods, prompting teachers to improve their practices and seek professional 

development. Instructors have embraced mobile technology in the classroom to expand mathematics 

learning in this era of technology. According to Borba et al. (2016), to prepare instructors to incorporate 

mobile technologies, digital libraries, and collaborative learning into mathematics, they must be trained 

through blended learning. 

Instructors have shifted from traditional teaching approaches to adapt mobile devices in teaching 

mathematics, whereby new approaches are incorporated to capture students’ attention and enhance 

their learning. Alabdulaziz (2021) organizes the use of mobile devices in mathematics education into 

categories, including applications for teaching and learning, practical uses for mobile devices, and the 

education of mathematics instructors, underlining the importance of instructors’ acceptance of 

technologies in their teaching practices. 

Educator’s Adaptations and Professional Development Needs 

Instructors have been encouraged to search for effective instructional strategies in teaching 

mathematics that can be implemented in collaboration with the functionalities of mobile devices, such 

as interactive simulations, augmented reality, and gamification. Following the adoption and 

incorporation of mobile technologies in learning institutions, Tang et al. (2023) noted that educational 

researchers have deemed this new form of learning “mobile learning.” Mobile learning has brought 

vitality and reform to conventional models of learning (Tang et al., 2023). Furthermore, mobile learning 

has empowered instructors to deliver personalized instructions, integrate students’ learning styles, and 

create engaging and innovative learning solutions. Taleb et al. (2015) emphasize that technology plays 

a vital role in reshaping teaching methods and increasing students’ interest in learning. In particular, 
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mobile learning has been shown to be especially effective in motivating students to engage with 

mathematics. 

According to Papadakis et al. (2021), instructors have explored mobile learning to implement Realistic 

Mathematics Education in classrooms in an engaging manner to improve student learning outcomes. 

Papadakis et al. (2021) noted that better teaching practices are key to adopting mobile technologies in 

mathematics to design learning activities that are contextually related to students ’ interests and real-

life situations in mathematics. 

Instructors have realized the importance of engaging in professional development to update their 

practices while implementing change regarding mobile learning technologies in mathematics education 

in the learning environment. Rohadi and Yavani (2023) recognized that teacher training and continued 

professional development make up one way that instructors may ensure the use of mobile learning 

technologies in online mathematics courses. They emphasized the importance of embracing 

contingency in instructional practices for digital students (Rohadi & Yavani, 2023). 

Kaliisa and Michelle (2019) have identified different mobile learning policies and strategies, focusing 

on Education for All, specifically in higher learning institutions. To address inequalities, instructors 

must develop a clear understanding of the context and realities within their locality (Kaliisa & Michelle, 

2019). Thus, it can be concluded that mobile learning technologies have influenced instructors by 

shifting their conventional teaching practice, requiring them to adopt different behaviors and engage in 

professional development to integrate technologies into the teaching–learning process. Instructors 

must provide positive and productive learning climates that support students and improve 

mathematical learning through mobile technologies in the classroom. 

Theme 3: Learning and Achievements 

Mobile learning technologies enhance math knowledge by developing students’ mental abilities, critical 

thinking, and problem-solving. They ensure the students’ active involvement with the content by 

providing interactive, engaging, and customized experiences. This theme deals with how such tools 

assist students in applying math concepts to real-life problems. 

Understanding Students’ Learning and Their Achievements 

Mobile learning technologies have given instructors new tools that assist students in enhancing their 

thinking skills and developing a deeper understanding of mathematical concepts. Incorporating mobile 

learning with inquiry-based learning models improves students’ learning achievements and develops 

their problem-solving skills (Suyatmo et al., 2023). According to Song and Cai (2024), mobile learning 

applications have improved students’ critical thinking abilities in mathematics education. Instructors 

using mobile learning to create effective communication platforms help students develop their critical 

thinking and problem-solving skills by effectively applying, assessing, and analyzing math concepts in 

various practice situations (Song & Cai, 2024). 

Enhancing Problem-Solving and Critical Thinking Skills 

The effective adoption of mobile devices enhances critical thinking among students as it promotes 

problem-solving and self-learning skills. Instructors can help students develop analytical and evaluative 

skills by incorporating critical thinking tasks into mobile-based interactive learning media. Tasks 

involving technology also incorporate exploration and inquiry skills, which are necessary in 
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mathematics (Ninghardjanti & Dirgatama, 2021). Huda et al. (2022), in their research, mentioned that 

the use of mobile devices in mathematics helped students to develop inquiry-based skills. Including 

mobile devices promotes analytical thinking, communication, and interpersonal skills to help students 

overcome complicated problem-solving challenges in mathematics (Huda et al., 2022). 

Improving Higher-Order Thinking Skills and Cognitive Abilities 

The adoption of inquiry-based learning models supported by mobile technologies has effectively 

enhanced cognitive processes and critical thinking skills among students. The inquiry-based model 

developed on mobile devices is based on different problem-solving, critical thinking, and reflective tasks 

that provide interactive learning experiences. This model enhances students’ understanding of a 

particular subject, such as math, and allows them to handle daily life problems (Sucilestari & Arizona, 

2020). Astuti et al. (2023) indicated that including mobile learning helps develop rigorous 

mathematical thinking that supports higher-level students’ mathematical-level concepts. Therefore, 

this theme proves that mobile learning enhances the critical thinking and problem-solving skills of 

students. Using mobile technologies helps instructors design engaging and rich learning environments 

that foster students’ critical thinking skills and enable them to succeed in mathematics education. 

Theme 4: Opportunities, Challenges, and Strategies 

Mobile learning technologies have the potential to enhance mathematics education, but their use also 

comes with challenges, such as issues with device compatibility and network connection. In this context, 

instructors need to find ways to make fair distributive decisions and address issues of diversity and 

inequality. This theme highlights strategies to overcome the mobile learning integration challenges and 

improve effectiveness. 

Technological, Pedagogical, and Contextual Challenges 

Instructors and institutions face several pedagogical, technological, and contextual challenges while 

integrating mobile learning into mathematics education. The most common technological challenges 

that instructors face are related to the compatibility of devices, network access, and the presence of 

effective software. The successful implementation of mobile application software for mathematics 

education can be hindered by ineffective software, which disrupts seamless communication across 

various devices (Dawodi et al., 2023). Furthermore, in the context of mobile learning, data security and 

privacy issues require robust protocols and measures (Ghoulam et al., 2024). 

According to Kaliisa and Michelle (2019), instructors who adopt a mobile technological approach to 

teaching may need help designing content that fully makes use of mobile devices to provide students 

with an interactive learning experience. Research suggests adequate planning for instructors to 

guarantee they use mobile devices efficiently to produce math material that engages students (Kaliisa 

& Michelle, 2019). 

Strategies to Solve Barriers 

There are many challenges related to mobile learning, including resource and culture differences, as 

well as institutional limitations. Technological inequalities in resources, inadequate use of mobile 

devices, and poor infrastructure negatively impact effective mobile learning in mathematics. To address 

these barriers, applying systemic approaches that guarantee mobile learning for all students is essential 

(Kaliisa & Michelle, 2019). 
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Instructors and institutions may effect several measures. According to Ghoulam et al. (2024), 

implementing technical support and training enables instructors to enhance their understanding of 

mobile technology for teaching. Moreover, data protection policies should ensure that student rights 

are not violated and regulatory laws are followed (Ghoulam et al., 2024). Upadhayaya (2023) noted that 

instructors should collaborate to effectively share knowledge regarding appropriate mobile learning 

practices. Furthermore, instructors should tailor their teaching to their students’ needs and promote 

continuous improvement to provide compelling mathematical learning experiences (Upadhayaya, 

2023). 

For effective mobile learning to enhance socioeconomic equity, specific formative assessment tools, 

such as marking criteria, must be appropriately employed in education systems to ensure all students 

are treated equally (Barana & Marchisio Conte, 2023). Thus, overcoming challenges for mobile learning 

in mathematics requires a holistic approach with an aim to empower instructors to create engaging and 

inclusive learning environments. 

Theme 5: Mobile Learning Perception 

The use of mobile learning in mathematics education has elicited positive and negative responses. Its 

proponents claim that creativity and adaptability increase students’ engagement and learning. The 

opponents, alternately, are concerned about factors that may hinder the effectiveness of such learning 

strategies, including distractions, reduction in face-to-face learning, and issues related to the digital 

divide. This theme covers both perspectives to help instructors create fair and efficient strategies for 

integrating mobile technologies into learning environments that are welcoming to students with a wide 

range of needs. 

Proponent Views 

Proponents of mobile learning in mathematics education have cited that its use improves learning 

achievement, motivation, and interaction. Taleb et al. (2015) confirmed that using mobile technologies 

enhances students’ motivation to learn as it sparks their interest and enthusiasm (Taleb et al., 2015). In 

their research, Drigas and Pappas (2015) emphasized that mobile learning activities increase critical 

thinking in students, and therefore, more mobile learning activities should be implemented. 

Furthermore, according to Burke et al. (2022), integrating technology for educational purposes can 

enhance students’ perceptions of learning outcomes, especially in mathematics, by providing them with 

technology-enhanced collaborative and realistic activities. By reviewing instructors’ experiences with 

incorporating mobile augmented reality games, Marques and Pombo (2021) provided insight into the 

impact of mobile learning on students and teaching approaches. 

Opponent Views 

Opponents of mobile learning in mathematics education have voiced concerns and criticism, focusing 

on its negative side. Some critics argue that mobile learning can lead to diversions, decreased face-to-

face communication, and decreased student attention toward learning (Astuti et al., 2023). 

Furthermore, as per Deswita et al. (2024), mobile learning can cause a digital divide, privacy issues, 

and overreliance on technology. 

Chen et al. (2022) performed qualitative research investigating how improper mobile phone use affects 

students’ anxiety and self-confidence in mathematics and proposed prospective challenges in and 

drawbacks of using it in mathematics learning. They noted that mobile learning causes math anxiety 
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and a lack of self-confidence in problem-solving, adversely affecting cognitive skills (Chen et al., 2022). 

Moreover, Ghimire’s (2023) research has highlighted concerns about equity of access to mobile gadgets 

for all students and the effects of using mobiles for learning purposes on the psychosocial health of 

students. 

Discussion 

This systematic review has discussed the implications of mobile technologies on mathematics learning, 

basing its findings on students’ and instructors’ experiences. It has reviewed major themes that 

highlight increasing momentum toward using digital tools to stimulate student engagement, 

motivation, and performance in mathematics. Across the literature, mobile technologies are noted to 

act as key drivers in shaping adaptive, interactive, and student-focused learning environments. 

Five themes were identified: (a) student and educator experiences and engagement, (b) modification in 

instructional practices, (c) learning and achievements, (d) opportunities, challenges, and strategies, and 

(e) mobile learning perceptions. 

The findings related to the first theme affirm that mobile learning significantly improves students’ and 

instructors’ experience because it is more engaging, flexible, and motivating when it comes to 

mathematical learning (Al Mulhem & Almaiah, 2021; Krouska et al., 2022; Svela et al., 2019). Mobile-

based game elements and interactive content attracted students and made them mentally active (Al 

Mulhem & Almaiah, 2021). Instructors discovered the usefulness of mobile technologies in developing 

adaptive lesson plans with the learner as the focal point (Vankúš, 2021). This implies that mobile 

learning not only increases academic performance but also creates a more comfortable and animated 

learning process (Kang, 2024). 

The second theme reveals that mobile learning integration in mathematics changes teaching practices. 

It requires teachers to make efforts to acquire new approaches to teaching mathematics and to 

participate in professional development on an ongoing basis. These findings are consistent with 

previous research on the significance of teacher training and how mobile technologies should be 

contextualized to students’ interests and learning needs to promote motivation and better achievements 

(Borba et al., 2016; Taleb et al., 2015). Furthermore, changes related to traditional pedagogy and the 

introduction of technology-enhanced and individualized education indicate one of the shifts in the 

educational sector that necessitate adaptive teaching behavior to develop engaging and supportive 

learning scenarios (Papadakis et al., 2021; Rohadi & Yavani, 2023). Successful implementation of 

mobile learning cannot be achieved solely through the acceptance of technology; it also requires experts 

in educator development. 

The third theme reveals that mobile learning technologies can help significantly improve the 

mathematical literacy skills of students by cultivating higher-order thinking skills and abilities 

associated with critical thinking, problem-solving, and inquiry-based learning models. Mobile tools 

make possible the development of individual experiences that are personal and interesting, as they help 

students to effectively apply math concepts to real-life situations. Research findings are consistent about 

the impact of mobile devices in math learning, which assumes an integrative approach and prompt 

availability of material that propagates analytic, critical, and contemplative thinking, of which the 

former is fundamental to intuitive learning and achievements in academics (Astuti et al., 2023; Song & 

Cai, 2024; Suyatmo et al., 2023). This highlights how mobile learning can enrich the learning 

environment with more effective learning empowerment of students and instructors. 
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The fourth theme reveals that mobile learning in mathematics education presents tremendous 

opportunities but faces technological, pedagogical, and contextual challenges such as issues in device 

compatibility, network connectivity, and data protection. These need to be addressed through systemic 

responses and strategies including technical assistance, specific instructor training, and balanced 

resource allocation for assured equal access (Dawodi et al., 2023; Ghoulam et al., 2024; Kaliisa & 

Michelle, 2019). Furthermore, teacher cooperation and ongoing adjustments in instructional 

techniques are required to battle the aforementioned problems and develop effective, interesting 

learning spaces (Barana & Marchisio Conte, 2023; Upadhayaya, 2023). 

Lastly, the fifth theme reveals that there are differing perceptions of the concept of mobile learning in 

mathematics education. Proponents state that by encouraging creative activities and collaboration, 

mobile learning promotes students’ learning by enhancing motivation, critical thinking, learning, and 

engagement (Drigas & Pappas, 2015; Taleb et al., 2015). On the other hand, opponents discuss the 

possibility of distractions, diminished face-to-face communication, and equity concerns regarding the 

digital divide, in addition to the suggestions that mobile use may develop math anxiety as well as 

decreased confidence in students (Astuti et al., 2023; Chen et al., 2022; Ghimire, 2023). An equilibrium 

between these views is essential for comprehensive and viable mobile learning strategies. 

This review’s findings align with the distance education theory because they underscore a flexible and 

learner-centered setting with the help of mobile technologies that surpass conventional classroom 

borders and foster connectivity and personalized learning (Velmurugan et al., 2025). The findings imply 

that the translation of mobile learning may require institutions to invest in sound infrastructure, 

instructors’ ongoing professional development, and policies of inclusion in order to capitalize fully on 

some of the benefits of mobile learning and resolve some of the equity and access issues presented by 

distance education environments. 

Recommendations 

The following are recommendations for the execution of mobile learning in educational institutions: 

• Authorities and educational leaders should ensure that every learner has access to mobile 

learning tools and a stable Internet connection; this will remove the technological and 

situational aspect of accessibility that hinders equity in mathematics learning opportunities 

(Dawodi et al., 2023; Kaliisa & Michelle, 2019). 

• Governments should ensure that instructors receive continued training that integrates 

technical skills and pedagogical approaches toward the successful integration of mobile 

technology that fosters differentiation and engagement among students (Borba et al., 2016; 

Rohadi & Yavani, 2023; Taleb et al., 2015). 

• Learning institutions must create professional learning communities for teachers to share best 

practices, issues, and innovations among each other and so they can continue adapting and 

improving when using mobile learning in learning institutions (Upadhayaya, 2023). 

Limitation and Future Implications 

The present review’s limitation is that the findings are limited to the mathematics classroom only; the 

results may not be generalizable to other contexts or have the same relevance in the future. 

Nevertheless, important conclusions can be made regarding the application of mobile learning in 
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teaching and students’ interactions. It also emphasizes the lack of literature and gives recommendations 

for trainers and policymakers implementing mobile learning for students. 

Conclusion 

Mobile learning technologies promise to improve student engagement, learning, and teaching activities 

in mathematics education, but they come with some concerns that must be addressed. Thus, a careful 

approach, constant assessment, and adherence to equality principles are critical for achieving the 

intended positive outcomes without experiencing significant negative consequences. In this way, mobile 

learning will benefit students and instructors by improving the efficiency of educational processes and, 

more importantly, providing a better chance for all students to receive the educational opportunities 

they need and deserve. 
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Abstract 

There is a noticeable growth in the number of systematic reviews published in open, distance, and 

digital education (ODDE), with a growing focus on flipped teaching and learning, particularly in higher 

education, emphasizing the need to consolidate evidence and findings under one comprehensive review. 

This umbrella review aims to thoroughly understand the current state of flipped learning in higher 

education and pinpoint research gaps, analyzing 23 systematic reviews published between 2018 and 

2022 from three international databases: Web of Science, Education Source, and Scopus. It delves into 

publication and authorship patterns while synthesizing key insights. The thematic scope of the reviews 

reveals that many were focused on the effectiveness of flipped learning and teaching interventions, as 

well as learning design. The review explored theories guiding practice and research, instructional design 

considerations, and the application of flipped classrooms in various fields of study. It also examined the 

reported challenges of the flipped classroom model. As there are a scarcity of theoretical frameworks 

and a lack of detailed information on the pedagogical challenges of this model, recommendations are 

presented to enhance research and practice of flipped teaching and learning. The results of this umbrella 

review provide valuable insights to guide research in future and improve the quality of systematic 

reviews in the field of ODDE in general and flipped teaching and learning in particular. 

Keywords: flipped learning, higher education, umbrella review, systematic review 
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Introduction 

According to Xiao (2023), open distance and digital education (ODDE) has gained widespread 

acceptance as a teaching and learning method across all levels of education. This has led to numerous 

reviews in ODDE to support evidence-based practice, as digital teaching methods are relatively new in 

mainstream education compared to the decades of research and practice in open and distance education 

(Zawacki-Richter & Naidu, 2016). In particular, there has been a significant surge in flipped classroom 

approach research, with several systematic reviews (SRs) recently published (e.g., Karabulut-Ilgu et al., 

2018; Lo, 2020; Şensöz & Erdemir, 2022; ElGamal, 2022). This surge in research underscores the 

growing importance of the flipped (or inverted) classroom approach for educators, researchers, and 

practitioners, specifically in higher education (HE; Farmus et al., 2020). 

The flipped classroom (FC) model is a student-centered teaching method. It prioritizes learners’ needs 

by allowing them to learn and review course materials before attending a class. Bergman and Sams 

(2012) highlighted that this approach enables students to apply and reinforce their knowledge during 

interactive sessions. The model extends beyond videos and homework, aiming to create a learning 

environment focusing on the student’s learning process. It provides meaningful activities and 

encourages higher-order thinking and problem-solving skills (Akçayır & Akçayır, 2018). The flexibility 

of this blended learning model allows for adaptation based on the teacher, technology, content, and 

digital resources used in different classrooms, ensuring that the needs of students are always at the 

forefront. Educators who embrace this model demonstrate a deep understanding and empathy for their 

students’ learning needs (Bagley, 2020). 

Flipped learning advocates for a constructivist approach (Eppard & Rochdi, 2017) to teaching and 

learning, in which the role of educators is not only necessary but crucial. To create a constructivist 

learning environment, it is essential to employ various teaching methods, including learning tools, 

group work, and active learning. However, the key to this approach lies in feedback and facilitation, 

given the fundamentally learner-centric nature of the FC approach (Hwang et al., 2019). These elements 

ensure that students construct their knowledge and understanding of the subject matter (see Jonassen 

et al., 1995). The goal of instruction is to provide guided experiences within the zone of proximal 

development to support learners’ progress, making educators, researchers, and practitioners integral in 

this process. Innovative educational technology has enabled the flipped learning approach to empower 

teachers to seamlessly incorporate a variety of digital resources, such as online learning platforms, 

online discussion tools, and video-watching tools, into their teaching plans. The flipped learning 

method extends class time for active learning activities such as discussions and peer collaborations. The 

FC method also enables teachers to design pre-class and in-class content, activities, and assignments 

tailored to their students’ unique intellectual, physical, and cultural needs (Pulley, 2014). 

Previous discussions about the FC have mainly focused on its impact on academic performance, as 

demonstrated by studies such as Park et al. (2021) and Arslan (2020). However, it is worthwhile to 

recognize that this approach has the potential to support a variety of 21st-century learning goals beyond 

just academic success (Zhou & Li, 2018). These goals generally refer to higher-order thinking skills 

falling into three categories: information and communication skills, thinking and problem-solving 

skills, and interpersonal and self-directional skills (Sahin, 2009). 

The number of SRs on the flipped approach has been increasing exponentially (Lo, 2020). Staying 

informed about the latest findings can take time and effort. Previous SRs (e.g., Akçayır &Akçayır, 2018; 
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Lundin et al., 2018) have found that research on the FC is widely dispersed. Different perspectives in 

each review may lead to varying results and new conclusions due to the selection of various studies. 

Each review has its unique focus, scope, and level of comprehensiveness. For instance, some reviews 

(e.g., Karabulut-Ilgu et al., 2018) have examined the effect of flipped learning on teaching and learning, 

while others have provided a comprehensive overview of research spanning a significant period (e.g., 

Birgili et al., 2021; ElGamal, 2022), indicating the need for a more comprehensive review of the evidence 

on this method (Kapur et al., 2022). Many different names refer to syntheses of existing SRs, one of 

which is an umbrella review (Aromataris et al., 2014) or a review of systematic reviews, according to 

The Joanna Briggs Institute (2014). In a recent umbrella mapping review covering 576 SRs in the field 

of ODDE published between 2018 and 2022 (Zawacki-Richter et al., 2025), flipped learning was one of 

the most popular research topics. Based on their content analysis of SRs in ODDE, the authors 

concluded: 

Leading topics [in ODDE systematic reviews] are AI in education, game-based learning, virtual 

and augmented reality, blended learning, computer-assisted language learning, flipped 

learning, digital competencies of learners and teachers, OER, and MOOCs. They account for 

almost half of the reviews included. These subject areas offer a critical mass of studies which, 

based on this mapping, would warrant in-depth synthesis of the findings in follow-up umbrella 

reviews. (p. 19) 

This umbrella review delivers a detailed analysis and synthesis of SRs on flipped learning based on 

Zawacki-Richter et al.’s umbrella mapping review (2025). The aim was to explore the FC approach from 

new perspectives beyond academic achievements and student views. The review also addresses research 

gaps associated with the FC method. By compiling and analyzing findings from flipped learning reviews, 

this umbrella review demonstrates how flipped-related research has evolved and exposes the 

interconnections needed among different disciplines to advance the field. It synthesizes SR data, 

highlighting information about flipped research’s progress and pattern, review types used, and topics 

covered by the SRs. This approach aims to identify topics related to underexplored flipped learning and 

provide new insights for future research. This can be particularly useful for readers, aspiring 

researchers, and policymakers who need well-informed decisions. The study also explored the 

theoretical models guiding the flipped approach, outlining design considerations relevant to the FC in 

higher education, and differentiating the various implementation approaches of the FC model across 

different subject areas, providing perceptions of the everyday challenges encountered. This review 

addressed the following questions:  

RQ1: What are the authorship and publication patterns in systematic reviews related to flipped 

classrooms? 

RQ2: What is the (main) research focus of systematic reviews on flipped classrooms?  

RQ3: What theories guide practice and research on flipped learning and teaching?  

RQ4: What are the flipped classroom’s instructional design considerations? 

RQ5: What distinguishes the application of flipped classrooms in various fields of study? 

RQ6: What are the reported challenges of the flipped classroom?  
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Method 

A systematic review aims to answer specific questions using an explicit, systematic, and replicable 

search strategy (Gough et al., 2017; Zawacki-Richter et al., 2020). Umbrella reviews follow a procedure 

similar to SRs (Aromataris et al., 2014). Therefore, the best approach to conducting an umbrella review 

is to adhere to the steps in the systematic process (Lee et al., 2022): (a) formulate the review question 

and protocols, (b) define inclusion and exclusion criteria, (c) create the search strategy and identifying 

information sources, (d) screen the articles based on the inclusion/exclusion criteria, (e) present the 

results of the search strategy in a flowchart, (f) extract relevant descriptive data from the included 

studies, (g) assess the quality of the included studies, and (h) synthesize the evidence collected 

(Zawacki-Richter et al., 2020). This systematic and transparent process helps ensure that a SR is 

reproducible. Grant and Booth (2009) defined an umbrella review as compiling evidence from multiple 

reviews into one accessible document. The focus is on a broad condition or problem with competing 

interventions, highlighting reviews addressing these interventions and their outcomes. As such, the 

umbrella review aims to tackle the issue of heterogeneity and provide a summary of the existing 

evidence and an in-depth synthesis. 

Search Strategy  

Building upon the umbrella mapping review conducted by Zawacki-Richter and colleagues published 

in 2025, this umbrella review extended the same search protocol. This protocol, which included a RIS-

file containing bibliographic information for all 576 articles, had been registered and published on the 

Open Science Framework (OSF) platform (URL_1). Zawacki-Richter et al., (2025) developed an 

extensive search string (see Table 1) to retrieve SRs on open, distance, and digital education (ODDE). 

The eligibility criteria (see Table 2) pertained to five areas for inclusion and exclusion: publication year, 

language, type, education level, and research methodology. Articles were collected from three 

international databases: Education Source, Scopus, and Web of Science. Despite concerns about peer-

review processes in the scientific community (see Smith, 2006), only articles published in peer-

reviewed journals were included due to their general trustworthiness in academia and rigorous review 

processes (Lee et al., 2022; Nicholas et al., 2015). To manage the immense growth in the number of 

SRs, the search was limited to 2018 to 2022, covering the most recent 5 years at the time of the study. 

As English is the common working language, the search was limited to publications in English. The 

targeted studies were those in the field of ODDE that explicitly stated in their titles or abstracts that 

their methodological approach was a systematic review. A subset of this included retrievals, accounting 

for 23 SR studies, focused on the FL method, and these were the review studies selected for synthesis. 

Table 1  

Search String Used in This Study 

Topic Search terms 

Context (distan* OR online OR open OR technology-enhanc* OR digital) W/3 

(educat* OR learn* OR teach*) 

AND  

Review type systematic W/2 review 

144



Insights From an Umbrella Review of Flipped Learning in Higher Education 
ElGamal and Zawacki-Richter 

 

 

Search Procedure 

The initial search by Zawacki-Richter et al. (2025) across the above-specified databases for 

titles, abstracts, and keywords occurred in November 2022. It was updated in January 2023 to 

encompass all records from 2022. Initially, 4,449 records were identified and imported into 

reference management software (See Figure 1). Following the removal of 1,359 duplicates, a 

basic Python code was created to filter out studies that did not include the term “systematic” in 

their title or abstract. A total of 474 papers were excluded using the code and were subsequently 

manually reviewed to confirm that no papers were mistakenly rejected. The titles and abstracts 

of the remaining 2,616 articles were screened based on the inclusion and exclusion criteria 

outlined in Table 2. During the initial selection process for titles and abstracts, our priority was 

to maximize sensitivity rather than specificity (i.e., to include rather than exclude; Zawacki-

Richter et al., 2020).  

Table 2 

Inclusion and Exclusion Criteria Applied to This Systematic Review Search 

Criteria Inclusion Exclusion 

Publication year 2018–2022 before 2018 

Language English Not in English 

Education level Any level in ODDE, including 

K–12, HE, LLL, TVET 

Not ODDE, informal, non-formal 

Methodology SR1 Not SR 

Publication type Peer-reviewed academic journal 

article indexed in Scopus, 

WoS, or Education Source 

Not journal article (e.g., book, 

editorial, note) 

Note. ODDE = open, distance, and digital education; HE = higher education; LLL = lifelong learning; TVET = 

technical and vocational education and training; SR = systematic review; WoS = Web of Science.  

1 Papers that claim to conduct a systematic review in the title or abstract were all included. 
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Figure 1 

PRISMA Diagram Showing Identification, Screening, and Inclusion Process of This Study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Note. PRISMA = preferred reporting items for systematic reviews and meta-analyses; WoS = Web of Science; 

ODDE = open, distance, and digital education; SR = systematic review. Adapted from “Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses: The PRISMA Statement,” by D. Moher, A. Liberati, J. Tetzlaff, D. G. 

Altman, and PRISMA Group, 2009, PLoS Med, 6(7), p. 8 (https://doi.org/10.1371/journal.pmed.1000097). CC 

BY 4.0.   

Inter-rater reliability. Inter-rater reliability among coders was evaluated using Fleiss’ kappa (κ). The coding 

consistency for including or excluding the 60 articles among the three coders was κ = .77, indicating good 

agreement. 
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Data Analysis 

From the Zawacki-Richter et al. (2025) umbrella mapping review, 23 SRs dealing with FL were included 

for further examination and synthesis out of 576 reviews. We used descriptive and analytical techniques 

to address the review questions and analyze these SRs. Initially, we established a protocol to classify the 

general authorship characteristics, including review type, number of included studies, educational 

setting, country, journal, and discipline. The data was organized using an electronic data extraction 

table in Microsoft Excel.  

As a method for researchers to construct observations of others by expressing their views, an analytical 

strategy was deemed relevant to the analysis and synthesis of the findings in this umbrella review. The 

review included studies using different theories and empirical approaches (quantitative and 

qualitative), so the analysis was configurational and exploratory. The procedure used thematic and 

content analysis to identify, compare, and report valuable findings to education professionals. Through 

thorough reading and coding, themes and sub-themes were identified (Braun & Clarke, 2006) using 

QDA Lite software (https://provalisresearch.com/products/qualitative-data-analysis-

software/freeware/). Each included SR was used as a unit of analysis. This approach was deemed 

suitable for summarizing and synthesizing the reviews’ findings.  

Limitations of the Data 

The review was limited to studies published between 2018 and 2022 and only included peer-reviewed 

studies in English. Other languages were excluded. The review focused only on FL rather than macro 

strategies, such as blended learning with FL as a subtopic. 

Results and Synthesis 

RQ 1: Publication and Authorship Patterns 

Published Systematic Reviews per Year 

The number of papers published from 2019 onwards significantly increased. The number of included 

SRs on flipped learning per year grew steadily from four in 2019 and 2020 to eight in 2022 (see Figure 

2). 
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Figure 2 

Number of Included Articles Per Year (N = 23) 

 

Number of Authors 

Systematic reviews are time- and labour-intensive. On average, it takes 67 weeks to conduct and publish 

a SR (Borah et al., 2017). It is therefore recommended to work in a team and divide the steps in a SR, 

especially the process of screening and coding, to achieve valid and reliable results. This is also apparent 

in the SRs included here: the median number of authors per paper is three. One SR was published by a 

team of nine authors (Xu et al., 2019). 

Journals 

The 23 SRs included in the corpus were published in 22 different journals. Two SRs on flipped learning 

in higher education were published in the journal Nurse Education Today (see Table 3). The majority 

of SRs on FC (n = 8) were published in educational technology and open, distance, and digital education 

(ODDE) journals such as the International Journal of Educational Technology in Higher Education, 

the Turkish Online Journal of Distance Education, and the journal of Computer Assisted Language 

Learning.  

It stands out that six journals came from the field of medicine and health sciences (e.g., Nurse Education 

Today, BMC Medical Education, and the Journal of Dental Education), which indicates that the SR 

methodology is frequently applied in these fields and underscores the fact that it has its roots here 

(Hammersley, 2020). 

  

4 4

7

8

0

2

4

6

8

2019 2020 2021 2022

Years

F
re
q
u
e
n
cy

148



Insights From an Umbrella Review of Flipped Learning in Higher Education 
ElGamal and Zawacki-Richter 

 

 

Table 3  

Number of Included Articles by Journal  

Journal n 

Nurse Education Today 2 

BMC Medical Education 1 

BMC Nursing 1 

Computer Assisted Language Learning 1 

Education & Information Technologies 1 

Education Sciences 1 

Educational Sciences: Theory and Practice 1 

Eurasia Journal of Mathematics, Science and Technology 

Education 1 

International Journal of Educational Technology in Higher 

Education 1 

International Journal of Emerging Technologies in Learning 1 

International Journal of Information and Education Technology 1 

Journal of Dental Education 1 

Journal of Language and Linguistic Studies 1 

Journal of Professional Nursing 1 

Journal of Statistics Education 1 

Mathematics 1 

Nurse Education in Practice 1 

Nurse Educator 1 

South African Journal of Higher Education 1 

Sustainability (Switzerland) 1 

Turkish Online Journal of Distance Education 1 

ZDM—Mathematics Education 1 

Total 23 

 

Countries 

The first author’s country of origin was considered to analyze the country-wise distribution of articles 

(n = 14 countries). Almost 50% of the SRs on flipped learning come from only three countries: China, 

Canada, and Turkey.  
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Table 4 

Distribution of Systematic Review Articles by Country and Cumulative Percentages 

Rank Country n Cum % 

1 China 5 21.7 

2 Canada 3 34.8 

2 Turkey 3 47.8 

3 Germany 2 56.5 

 New Zealand 2 65.2 

4 Croatia 1 69.6 

 Indonesia 1 73.9 

 Iran 1 78.3 

 Korea 1 82.6 

 Malaysia 1 87.0 

 South Africa 1 91.3 

 Spain 1 95.7 

 USA 1 100.0 

 Total 23  

Reviews’ Mapping: Types, Number of Included Studies, Educational Setting 

Research reviews are essential for making academic and non-academic decisions, as they offer different 

perspectives (Rees & Oliver, 2012). When conducting a review, it is important to consider the research 

review question, assumptions, and whether the results are aggregated or configured (Gough et al., 

2012). Regardless of the approach taken, various methods can synthesize the information. While the 

difference between quantitative and qualitative research may not always be clear-cut, it’s important to 

note that the aggregate/configure framework has a more specific meaning regarding the synthesis logic.  

According to Gough et al. (2012), many reviews contain aggregation and configuration elements. Some 

focus on combining and adding up findings from similar studies, while others aim to organize the 

findings. Aggregative reviews concentrate on specific questions using pre-specified quantitative 

methods to test theories using empirical observations, which is a deductive method. Reviews with a 

configurative approach are more likely to ask open questions, answered with qualitative data and 

iterative methods. They interpret specific examples to address questions about experiences and 

meaning.  

Our review found 21 configurative reviews and two reviews that included elements from both 

configurative and aggregative types. While all the reviews addressed FCs in higher education, only three 

addressed FCs in higher education and K–12 settings. Table 5 presents a summary of these review 

studies, organized by review type, number of studies included, and educational setting. 
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Table 5 

Studies Included in the Umbrella Review by Type, Number, and Setting 

Author Year Review  

type 

Studies, n Educational  

setting 

Arslan, A. 2020 C 78 K–12, HE 

Baltaci  2022 C 20 HE 

Banks & Kay 2022 C 12 HE 

Cevikbas & Kaiser 2022a C 97 HE 

Cevikbas & Kaiser 2022b C 41 HE 

Divjak et al. 2022 C 18 HE 

Ekici 2021 C 22 K–12, HE 

Evans et al. 2019 C 24 HE 

Farmus et al.  2020 C and A 10 HE 

Fernández-Martín et al. 2020 C 10 HE 

Fung et al.  2021 C 12 K–12, HE 

Gerber & Eybers 2021 C 167 HE 

Gianoni - Capenakas  2019 C 8 HE 

Hendrik and Hamzah  2021 C 32 K–12, HE 

Kazeminia et al.  2022 C 26 HE 

Koh  2019 C 51 HE 

Lo & Hew  2022 C 33 HE 

Özbay & Cinar 2021 C 24 HE 

Park et al.  2021 C 10 HE 

Rasheed et al.  2020 C 14 not mentioned 

Xu et al.  2019 C and A 22 HE 

Youhasan et al. 2021 C 27 HE 

Zou et al.  2020 C 34 HE 

Note. C = configurative; A = aggregative; HE = higher education. 

RQ2: Thematic Focus of Reviews 

We used the 3M Framework (Zawacki-Richter, 2009; Zawacki-richter & Bozkurt, 2023) framework to 

classify reviews into macro-level research (systems, theory, methods, and global perspectives), meso-

level research (management and organization of institutions), and micro-level research (teaching, 

learning, individual learners, and teachers).  
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The analysis revealed an interesting result: 91.3% of the reviews focused on micro-level research, 

categorized into three subtopics (see Table 6). However, none of the reviews addressed the macro- or 

meso-level, and othersdid not specify the focus. 

At the micro level, three main research areas were identified: (a) evaluating the effectiveness of the FC 

on academic performance and attitudes, (b) examining its design and related positive outcomes, and 

(c) identifying specific factors that impact its effectiveness. The reviews concluded that the FCs 

positively impacted learning compared to traditional learning. Most review studies focused on academic 

performance, satisfaction, engagement, and motivation. Few reviews (n = 8) examined the pedagogical 

and instructional design of the FC approach focusing on its role in enhancing the effectiveness of both 

learning and teaching. For example, Park et al. (2021) critically evaluated the effectiveness of 

pedagogical strategies for implementing FL in health professions education in South Korea. Only one 

review, Koh (2019), focused solely on the pedagogical design of flipped classrooms. In addition, the 

reviews looked at influential factors impacting the positive effects of FC on learning. These factors 

included subject area, duration of implementation, and the use of specific technologies to aid delivery 

and facilitate student learning. The results showed that the effectiveness of flipped learning varied 

across different subject areas.   

Distinctively, few reviews within the three subcategories reflected on the implementation of the FC 

during the COVID-19 pandemic (e.g., Cevikbas & Kaiser, 2022a; Divjak et al., 2022; Gerber & Eybers, 

2021; Lo & Hew, 2022). 

Table 6 

Topical Overview of the Reviews at the Micro Level (n = 21) 

Topic Description n Reviews Sample and focus  

FC’s 

outcomes  

Academic performance, 

such as test scores, 

course grades, and 

knowledge scores 

Attitude (satisfaction, 

engagement, 

motivation, etc.) 

Both 

6 Baltaci, 2022; Banks & 

Kay, 2022; 

Fernández-Martín et 

al., 2020; Gianoni-

Capenakas et al., 

2019; Özbay & Cinar, 

2021; Xu et al., 2019. 

Baltaci (2022): 

 benefits and 

challenges of FL 

instruction on 

student achievement 

and attitudes in 

Turkey. 

FC’s design  Pedagogical and 

instruction design 

features 

Design features that 

enhance the outcomes  

8 Arslan, 2020; Cevikbas 

& Kaiser, 2022a; 

Cevikbas & Kaiser, 

2022b; Hendrik & 

Hamzah, 2021; 

Kazeminia et al., 

2022; Koh, 2019; 

Park et al. 2021; 

Youhasan, 2021. 

Cevikbas & Kaiser 

(2022a): 

using innovative 

technology to 

personalize FC 

instruction and 

improve learning 

outcomes. 
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Topic Description n Reviews Sample and focus  

Unique 

factors 

enhancing 

experiences 

in FCs  

Affordance to a specific 

discipline 

Scope/mode of 

implementation (e.g., 

online FCM) 

7 Ekici (2021); Evans et 

al., 2019; Farmus et 

al., 2020; Fung et al., 

2021; Gerber and 

Eybers, 2021; Lo & 

Hew, 2022; Rasheed 

et al., 2020. 

Ekici (2021): 

effectiveness of 

gamification on FL 

implementation. 

Note. FC = flipped classroom; FL = flipped learning; FCM = flipped classroom model. 

RQ3: Theoretical Foundations 

It has been said that “nothing is as practical as a good theory” (Lewin, 1952, p. 169). One approach to 

differentiate research is by assessing the degree to which it is focused on constructing, examining, or 

validating theory. Limited evidence supports the positive impact of implementing the FC on students’ 

academic performance (Bishop & Verleger, 2013; Lo & Hew, 2017; Zuber, 2016). This limitation stems 

from the lack of employment of theoretical frameworks and inconsistency among methods and class 

activities (Lin & Hwang, 2019; Zuber, 2016). Thus, we assessed how the reviews discussed the 

integration of theoretical frameworks in the studies they examined, whether to analyze their research 

findings or guide the implementation of the FC method. 

Regrettably, out of the 23 SRs, only seven discussed the theoretical frameworks reported in the studies 

they reviewed. Five focused on theoretical frameworks guiding flipped classrooms’ related practices and 

implementation approaches, stating the theoretical framework employed for the FC design. The other 

two incorporated theoretical frameworks to synthesize research findings and assess the impact of the 

FC practice. The lack of discussion on theory in the FC literature raises concerns. 

The umbrella review’s coding and analysis were based on the information provided in the included SRs. 

Although some SRs discussed theoretical frameworks, most did not give the number of studies that used 

a theoretical framework. For instance, a SR by Baltaci (2022) revealed that only seven out of 20 

reviewed articles explicitly mentioned their theoretical frameworks. This type of information was 

uncommon among the reviews, resulting in limited capacity for data aggregation regarding theoretical 

frameworks. 

The theories that have been reviewed encompassed various approaches for understanding the specific 

phenomena exhibited in Table 7. Within the field of FC research, the dominant epistemological theory 

was constructivism. However, studies in this area have employed a range of theoretical approaches, 

with some emphasizing Bloom’s taxonomy for FC design. Other theoretical frameworks included active 

learning, cognitive load, and self-determination theories. Surprisingly, the theory of differentiated 

instruction was not central to discussions about the FC model, although it can significantly support 

teachers in optimizing the student-centered approach. 
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Table 7 

Overview of the Reviewed Theories and Models 

Author(s) Theories and models 

Baltaci (2022)  Bloom’s taxonomy  

Constructivism 

Self-directed or self-regulated learning  

  

Ekici (2021) Gamified learning 

Self-determination 

Cognitive load theory 

Flow theory 

Gerber & Eybers (2021)  Gamified learning  

Self-determination 

Cognitive load theory 

Koh (2019) Self-directed learning  

Lo & Hew (2022) Revised Community of Practice (RCOI) 

Park et al. (2021) Analysis, design, development, implementation, and 

evaluation (ADDIE) model 

Zou et al. (2020) Self-regulated learning  

In this section, we present examples of SRs that discuss the design of FC learning along with the 

associated theoretical framework. Gerber and Eybers (2021) thoroughly examined educational theories, 

including constructivist theory, active learning theory, self-determination theory, cognitive load theory, 

and the theory of gamified learning. These foundational theories played an influential role in shaping 

the design considerations derived from their findings. By integrating these theories, the researchers 

could outline essential design considerations for implementing flipped classrooms. Gerber and Eybers 

(2021) and Eciki (2021) also emphasized the self-determination theory, which focuses on human 

motivation when the needs for competence, connection, and autonomy are met. They also elaborated 

on the cognitive load theory, suggesting that learning experiences should minimize working memory 

load. The flow theory was also highlighted, emphasizing total concentration achieved when individuals 

balance perceived challenges and skills. Furthermore, the theory of gamified learning was identified, 

focusing on using mechanisms to promote student engagement and motivation, which has gained 

popularity in various contexts for encouraging specific behaviours. Meanwhile, in Baltaci (2022), it was 

highlighted that Bloom’s taxonomy was the most commonly used framework for designing and 

implementing flipped instruction. This finding is consistent with earlier reviews (e.g., Bishop & 

Verleger, 2013) that have supported student-centered learning and its associated theories, such as peer-

assisted and collaborative learning. Similarly, Park et al. (2021) introduced the analysis, design, 

development, implementation, and evaluation (ADDIE) model for flipped learning, advocating for pre-

learning, in-class activities, and post-class evaluation and self-assessment as the principal teaching 

strategies. 

On the other hand, Lo and Hew (2022) identified various practical elements for online FL practice. They 

organized them based on the revised community of inquiry (RCOI) framework’s components: cognitive, 

social, teaching, and learner presence. At the same time, Zou et al. (2020) thoroughly reviewed 34 
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published articles on flipped classrooms in language teaching, considering various aspects, including 

theoretical foundations.  

In summary, the results in this section help map the reviewed theoretical frameworks and suggest the 

theoretical base to steer insights about the pedagogical offerings of FCs that could enhance the learning 

outcomes. For instance, since the FC design is predominantly based on social constructivism, almost all 

literature reports a positive impact on cognitive learning outcomes, regardless of the underlying 

theoretical framework in designing the FC. However, regarding the effects of other learning outcomes, 

SRs that include cognitive load theory (e.g., Baltaci, 2022; Ekici, 2021) reported a positive effect on 

student involvement, enthusiasm, and motivation. On the other hand, SRs with active learning and 

gamified learning theoretical frameworks (e.g., Gerber & Eybers, 2021) reported a positive impact on 

student engagement and effective use of study time.  

RQ4: Learning Design Considerations for Flipped Classrooms 

A standard operational FC model was identified in the reviewed literature, comprising three main 

components (Lo, 2023; Youhasan et al., 2021): pre-class, in-class, and post-class activities. While not 

all reviews focused solely on the design of the flipped classroom, 18 of them touched on general and 

specific design features and pedagogical considerations, and almost all 23 reviews described their active 

learning components. Several reviews explored effective design frameworks for this method (e.g., 

Arslan, 2020; Gerber & Eybers, 2021; Youhasan et al., 2021), and they found a number of common 

features. For example, the FC model involves instructional design elements and delivery tools. The 

primary teaching methods of the FC involve active participation, interaction, collaboration, projects, 

and case-based learning. Instructional design elements for flipping a course include designing content, 

organizing flexible physical space, creating activities to orient students, motivating an active student 

mindset, scaffolding, and chunking course content (Arslan, 2020). Popular delivery tools include video 

lectures for pre-class courses, while the learning management system (LMS) provides a platform for 

sharing resources and data analytics. Popular post-class strategies include instructor feedback, self-

evaluation journals, and peer evaluation.  

Learning Design Elements and Delivery Tools 

We used the four FLIP pillars—flexible environment, learning culture, intentional content, and 

professional educator—developed by the Flipped Learning Network in 2014 to classify the design 

principles and considerations (refer to Table 8) identified in the reviewed SRs. Several design 

recommendations stand out in specific studies. For example, Gerber and Eybers (2021) suggested 

breaking the FC model into mini-curricula to prevent student overwhelm and facilitate procedural 

fluency. In addition, Gianoni-Capenakas et al. (2019) recommended organizing materials through 

content chunking, which involves direct instruction and active learning strategies. 

Another interesting finding by Divjak et al. (2022) was the use of a holistic learning design, aligning 

teaching and learning strategies with the desired learning outcomes. This should involve a combination 

of approaches that best match the intended learning outcomes and the needs and characteristics of the 

student body. Combining the FC with other innovative teaching and learning approaches such as work-

based learning (WBL), problem-based learning (PBL), the use of massive open online courses (MOOCs), 

and game-based learning can have a more significant impact on student learning and satisfaction. 
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Similarly, Fung et al. (2021) examined the design and planning mechanisms of course materials and 

activities that assist students in overcoming their blind spots, organizing content materials, and 

expanding their problem-solving approaches. Instant feedback and scaffolding were also key elements 

extensively reviewed in most studies. Park et al. (2021) also emphasized using a self-evaluation journal 

to follow up on pre-class activities. 

On the other hand, Ekici (2021) assessed how engagement can be fostered through a gamified FC and 

discovered that half the studies mentioned the use of teaching aids such as Kahoot, Socrative, and 

quizzes to gamify instruction. 

Table 8 

Overview of the Design Principles and Considerations for Flipped Classrooms 

Category Subcategory n Sample review 

Flexible 

environment  

Learners’ space and pace 10 Gianoni-Capenakas et al. (2019) 

Gianoni-Capenakas et al. (2019) Duration of the intervention 1 

Periodic adjustments of class 

design 

2 Gerber & Eybers (2021) 

Learning culture  Active participation 22 Youhasan et al.(2021) 

Self-evaluation 4 Park et al. (2021) 

Learner-centered engaging 

activities 

15 Koh (2019) 

Personalized learning 2 Cevikbas & Kaiser (2022b) 

Intentional 

content  

Holistic design  2 Divjak et al. (2022) 

Chunking content  11 Fung et al. (2021) 

Design of visual material 18 Inayah et al. (2023) 

Gamified teaching aids 18 Ekici (2021) 

Professional 

educator  

Scaffolding and feedback 17 Baltaci (2022) 

Monitoring and data recording 2 Gianoni-Capenakas et al. (2019) 

Descriptive Design Factors 

Understanding a FC intervention involves several factors, from design to implementation. Lo and 

Hwang (2018) stressed the need for well-documented studies to enhance our understanding of the 

flipped learning approach. They developed a descriptive framework comprising four components: 

research background, course design, course activities, and outcome of interventions. While these four 

components are important, other factors also need consideration.  

Unfortunately, out of the analyzed SRs, only four explicitly reported the duration of the flipped 

intervention, while others mentioned durations as “long” or “short.” Similarly, only six SRs reported on 

the sample size, while others referred to “small samples” without defining them. Moreover, the 

implementation strategy was generally inferred rather than explicitly explained. There were two main 

approaches: a partial FC, where the flipped approach was used for only several sessions, and an entire 

FC, implemented for all or most of the meetings, that was slightly more dominant (see Hendrik & 

Hamzah, 2021). Evans et al. (2019) also noted variation in the implementation duration, with some 
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studies using the approach for just one unit in a semester, while others adopted it for an entire semester 

or longer. This inconsistency in reporting on the pedagogical elements of the FC has led to confusion.  

Table 9 presents the duration of the flipped interventions mentioned in four SRs.  

Table 9 

Duration of Flipped Interventions as Described in Four Systematic Reviews 

Systematic review Studies 

reviewed (N) 

Studies describing 

duration (n) 

Duration 

Ekici (2021) 22 17 1–4 months 

3 < 1 month 

2 = 6 months 

Park et al. (2021) 10 10 1–4 months 

Evans et al. (2019) 24 Not specified 1 unit of 

content/semester 

Not specified 1 academic semester 

Gianoni-Capenakas et al. 

(2019) 

8 Not specified 5–16 sessions 

Note. The variation in reporting duration among the included studies indicates the need for standardized 

measurement units. 

The variability in reporting may be linked to the diverse research objectives of the SRs and their studies, 

suggesting that our findings should only be considered indicative. However, given heterogeneity and 

risk of bias, future studies should include a large sample size and high-quality research to confirm 

effectiveness (Xu et al., 2019). Therefore, ithis review recommends that research methods be thoroughly 

documented and high quality data collected, as Banks and Kay (2022) advocated. To improve data 

reporting in SRs related to flipped learning, the following factors would need to be included in all 

reviews:  

• Context (educational setting/country) 

• Subject area (e.g., nursing) 

• Sample size 

• Duration of intervention (e.g., semester)  

• Approach of the intervention (partial or full), i.e., a blend of traditional and flipped classes or 

all classes entirely flipped. 

RQ5: The Flipped Classroom Across Disciplines  

The impact of the FC can vary depending on the subject area (Giannakos et al., 2014). For example, Lin 

and Hwang (2019) explored the research trends regarding the use of FCs in medical courses and found 

that using in-class activities was inconsistent across the studies. In FCs for medical courses, discussions, 
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exercises, problem-based activities, and group project activities reign as the most popular in-class 

activities (Lin & Hwang, 2019). This indicates the significance of developing customized flipped learning 

designs and strategies that address the unique requirements of each subject area and, ultimately, foster 

a student-centered learning environment. For example, the SR by Park et al. (2021) highlighted the 

importance of adopting tailored approaches to flip the traditional classroom teaching model for specific 

courses to centre the learner in the educational environment.  

After conducting an in-depth analysis of multiple SRs, it has been revealed that the FC model has been 

applied in various disciplines. Studies in STEM subject areas (science, technology, engineering, and 

mathematics), which included computing, programming, mathematics education, and information 

systems, were the most common areas where FL practices were conducted (n = 8). The application of 

the FL method in healthcare education was also found to be quite prevalent with (n = 7) reviews on 

medical education, dental education, and nursing being the primary focus areas. Language teaching (n 

= 3) was another area where flipped learning methodology was frequently implemented. Several reviews 

have proposed design recommendations for effectively implementing the FC model in specific fields. 

We have included the findings related to those three fields below.  

STEM Disciplines  

Systematic reviews highlighting specific design recommendations were found in some studies (n = 8). 

For instance, the SR by Farmus et al. (2020) found that “partial flipping” may be sufficient for STEM 

courses such as statistics. The approach would involve breaking the content into smaller parts and 

facilitating applied and advanced learning during in-class discussions. However, their research also 

found that instructors who already incorporated active learning components into their lectures or 

included lab time may find the FC model innovative. Thus, they recommended flipping only the most 

challenging parts of the content to ease the burden of flipping a class. 

Another SR by Gerber and Eybers (2021) emphasized using case-based scenarios in STEM in-class 

activities through which the topic content would be discussed and applied with various examples to 

illustrate concepts, and learners would be expected to contribute to those discussions. The research 

recommended post-class activities that reinforce learning through application assignments that 

specifically focus on aspects of the advanced in-class concepts and activities, which is part of the 

module’s summative assessment. 

Along the same line, in a recent SR of mathematics education, Cevikbas and Kaiser (2022a) discovered 

that most FC instructors favoured the use of lecture explanatory videos as their primary instructional 

method. Nevertheless, alternative methods, such as reading texts and presentations, podcasts, lecture 

notes, and infographics, are also viable options. The review affirmed the widespread use of lecture 

videos in flipped mathematics classes, particularly those created by the instructors, and over one-third 

of the reviewed studies in this SR indicated that the FC pedagogy improved students’ conceptual 

understanding and facilitated active and continuous learning. These findings highlight the significant 

positive impact of the FC on students’ academic development in mathematics, with videos and quizzes 

emerging as the most effective elements of implementation. 

Another SR conducted by Cevikbas and Kaiser (2022b) highlighted that the FC model was especially 

effective for tailoring engineering education to individual needs and for creating adaptive learning 

experiences. Various digital tools and platforms, as well as learning analytics, were used to personalize 

the instruction. Furthermore, the review highlighted the potential of gamification and emerging 

158



Insights From an Umbrella Review of Flipped Learning in Higher Education 
ElGamal and Zawacki-Richter 

 

 

technologies, such as virtual reality (VR), machine learning, and cloud technology, in effectively 

personalizing instruction, especially in STEM disciplines. 

On the one hand, while popular activities such as readings, online modules, self-guided exercises, 

assignments, and interactive tutorials can be done outside the classroom, Hendrik and Hamza (2021) 

have expressed concerns about the overreliance on videos for knowledge transfer in a FC. Their study 

suggested that readings and assignments should be used to help students develop lifelong learning 

skills. They stress the importance of this approach, especially in software development, where 

developers need to be proficient in reading e-books, manuals, and documentation related to rapidly 

changing technology. 

Finally, other SRs delved into organizational recommendations that have the potential to yield positive 

outcomes. Fung et al. (2021), for example, found among their included studies that distributing videos 

earlier, rather than scheduling them to be accessible only on the experiment date, increased student 

motivation. 

Medical and Health Sciences  

Generally, systematic reviews in medical and health sciences (n = 7) viewed the FC method as an 

effective method. The review by Youhasan et al. (2021) demonstrated that the FC learning approach 

enhanced nursing students’ knowledge, skills, and attitudes. The success was attributed to the students’ 

unrestricted access to pre-classroom materials and the interactive in-class environment. Effectively 

implementing flipped pedagogy requires following an instructional system design at both macro 

(curriculum and course level) and micro (topics or sessions) levels. Additionally, the success of the FC 

approach depends on consistent and stable implementation planning (Liu et al., 2024). Youhasan et al. 

(2021) also found that four main in-class activities optimized outcomes: dividing students into small 

groups, conducting diagnostic assessments, micro-teaching, and continuing integrative student-

centered instructions. 

Still, in the nursing field, one interesting recommendation of the SR conducted by Evans et al. (2019) 

was that the detailed processes used to train faculty for consistent content delivery impacted the quality 

of teaching in flipped nursing classes. As per research conducted by Divjak et al. (2022), the FC 

combined with other approaches, such as problem-based learning (PBL), game-based learning, bring 

your own device (BYOD), and massive open online courses (MOOCs), was shown to be successful in 

specific study fields, particularly in medical education. Additionally, the review highlighted that in one 

of the included studies, teachers expressed the opinion that the online FC would be suitable for theory-

based lessons but challenging for the practical lab sessions in medical and science disciplines. 

Lastly, multiple SRs (e.g., Kazeminia et al., 2022; Park et al., 2021) have documented using a 

fundamental motivation model in flipped classrooms for theoretical and practical learning in various 

medical courses. An exciting feature of this model involves prompting students to engage in a WSQ 

approach (watching, summarizing, and questioning) for pre-class assignments to enhance their 

comprehension of the theoretical material.   

Language Education  

In the language education discipline, SRs (n = 3) referred to specific benefits of the FC method. Based 

on a SR by Arslan (2020), more than half the studies suggested that using flipped learning in teaching 

English as a Foreign Language (EFL) or English as a Second Language (ESL) effectively enhanced 
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students’ language skills. Several studies emphasized the role of flipped learning in improving 

vocabulary, writing, listening, reading, and speaking skills. Researchers also argued that adopting a 

flexible learning approach that promotes a dynamic learning environment for students would be highly 

recommended in language teaching. This approach would allow students to thoroughly understand the 

content by enabling them to replay videos and review activities until they fully grasp the concepts. 

Flipped learning both enhances students’ English language proficiency through video activities and 

provides immediate feedback and promotes positive collaboration.  

Baltaci (2022) elaborated on the importance of feedback through his review, explaining that instant 

assessment tools providing timely and constructive feedback can significantly enhance learners’ writing 

skills. Such tools can be highly beneficial in language education as they enable students to promptly 

identify their weaknesses and areas for improvement, allowing them to focus on those areas and make 

progress quickly. 

RQ6: The Challenges of the Flipped Classroom Model  

According to Crompton et al. (2017), failed outcomes with the FC model are useful for understanding 

the situation better. Their research emphasized the significance of scrutinizing unsuccessful attempts 

to improve future outcomes. Nine SRs in the corpus discussed the challenges faced using the FC model. 

We used a categorization scheme developed by Betihavas et al. (2016) that classified the challenges of 

FC into three categories: student-related, faculty-related, and operational. This categorization was used 

to code the challenges related to FC model. Table 10 displays the list of coded challenges and sample 

review studies. 

Table 10 

Overview of the Challenges of Flipped Classrooms 

Challenge Subcategory Reviews (n) Example review 

Student-related Not completing pre-class 

tasks 

7 Baltaci (2022) 

Disorientation 3 Ekici (2021) 

Resistance and lack of 

motivation 

6 Gianoni-Capenakas et 

al. (2019) 

Time consumption and 

workload 

8 Gerber & Eybers (2021) 

Faculty-related Effort and workload 8 Youhasan et al. (2021) 

Teacher’s preparation 4 Park et al. (2021) 

Resistance to role change 2 Koh (2019) 

Operational Technical problems 5 Lo & Hew (2022) 

Requiring adjustment time 3 Divjak et al. (2022) 

Fung et al. (2021) 

Inayah et al. (2023) 

Ekici (2022) 
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Student-Related Challenges  

Implementing the FC model can be challenging due to various factors hindering its success. One of the 

main obstacles is the increased workload and time required for preparation from both students and 

faculty. Review studies such as those conducted by Gerber & Eybers (2021), Baltaci (2022), and Divjak 

et al. (2022) show that the FC requires more effort and workload from the students than traditional 

classroom models. Some students struggle with pre-class individual learning (Cevikbas & Kaiser, 

2022a). Therefore, adequate planning and preparation are necessary to ensure success. The SR by 

Gerber and Eybers (2021) also highlighted that some students may need help accessing flipped 

materials at home, hindering the practice of the approach. Another significant challenge is students ’ 

lack of engagement with the model and failure to complete assignments. Teachers must, therefore, 

provide proper guidance and support to help students adapt to the new instructional model. Baltaci 

(2022) also emphasized that implementing an FC model requires assigning time for flipped instruction 

outside the classroom. This can be challenging for students with other commitments. 

Faculty-Related Challenges  

The FC workload is stressful for educators (Lo & Hew, 2022) as they plan lessons and create or adapt 

content to help students learn and prepare for class (Cevikbas & Kaiser, 2022a). Divjak et al. (2022) 

identified a further disadvantage of FCs, stating that teachers had to invest much time in preparation 

and communication. For example, carefully designing asynchronous and synchronous stages, preparing 

rich resources, and planning time to answer questions require substantial time from teachers. Baltaci 

(2022) mentioned also the lack of immediate student assistance and the need for extensive resources 

and material development as drawbacks of flipped instruction. This places an extra burden on teachers.  

In addition, teachers’ competence and preparation are among the frequently reported faculty-related 

challenges. Even if a teacher is highly competent in face-to-face delivery, the quality of the video lessons 

he/she prepares may be poor due to insufficient instructional or technical skills, as highlighted by 

Gerber and Eybers (2021). They recommended using MOOCs in FCs to support with pre-class content 

development, especially in resource-challenged countries, keeping in mind that the use of MOOCs or 

online video content may pose a challenge in ensuring alignment with the overall curricula, module 

objectives, and outcomes. Also, technical issues could arise due to inadequate teacher training (Ekici, 

2021). Some teachers may also resist the change in their teacher-centric roles, hindering the learner 

centrism at the core of the FC model (Koh, 2019). 

Operational Challenges  

Implementing flipped learning has brought challenges, mainly related to technology and infrastructure 

(Baltaci, 2022), including inadequate resources, limited Internet access, and insufficient technical 

support (Arslan, 2020; Lo & Hew, 2022). As a result, teachers and students may have difficulty 

accessing and sharing materials online. Ekici (2021) pointed out that the challenges of flipped learning 

are compounded by the fact that some students may need more equipment to participate in online 

learning, leading to website inaccessibility or inequality in accessing technology (digital divide). 

Therefore, it is crucial to ensure all students have access to the necessary resources. 

Discussion and Recommendations 

Our umbrella review found that research on flipped classrooms covered various areas but could be 

grouped into three main categories (see Table 6). The main focus was to evaluate FCs’ effectiveness and 
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understand how teaching strategy could be enhanced to better accommodate the FC model. There are 

several key factors contributing to the success of the FC model. One of these factors is the compatibility 

of the approach with the specific context; greater compatibility will result in more successful long-term 

implementation. Therefore, it is important to consider the overall instructional system design rather 

than just focusing on specific operational aspects. Additionally, achieving positive results in FCs 

requires balancing the workload of activities before, during, and after class instead of placing too much 

emphasis on only one phase (Youhasan et al., 2021).  

However, the current focus is mainly on designing pre-class and post-class activities, with less attention 

to in-class time. Future research should consider using design-based methodologies (Inayah et al., 

2023) and promoting action research to maximize the positive impact of in-class interventions on 

student learning in FCs. A consistent and holistic approach will help ensure that all activities support 

each other and actively engage the learners. 

Flipped classrooms, particularly in higher education, have been widely adopted to support student-

centered learning. However, FC has been criticized for lacking a clear theoretical framework (Inayah et 

al., 2023; Koh, 2019). In our analysis, we found that several reviews needed a solid theoretical 

foundation to support their research focus and practices. Other reviews, such as Wohlfart and Wagner 

(2023), identified a similar issue. The absence of explicit references to educational and learning theories 

and the wide range of student-centered pedagogical practices may present challenges for instructors 

interested in implementing FCs. These reviews do not provide sufficient evidence to demonstrate the 

effectiveness of strategies, which raises concerns about the current theoretical foundation of FC 

research. While constructivism predominantly prevails, other theories were identified in this umbrella 

review.Understanding the theoretical basis underlying different approaches to FCs is vital to 

establishing effective pedagogical strategies for replication. Hence, this umbrella review highlights the 

necessity of employing a clearly defined theoretical framework that aligns with contemporary learning 

theories to steer the development, implementation, and assessment of FCs. By contemporary learning 

theories, we mean theories that reflect on the dynamics of the digital era (e.g., connectivism), since FC 

is a model that pays great attention to the quality of interaction in the learning and teaching processes. 

A growing body of evidence shows the impact of general and additional design considerations of the FC. 

In addition to a handful of design features commonly reported in most studies that may be related to 

the flipped approach’s effectiveness, the SRs we analyzed have provided insights for improving the 

implementation of FCs (as detailed in the results of RQ4 and RQ5). The effectiveness of the FC could be 

enhanced by considering the time students spend in class and the duration of the flipped intervention 

(Xu et al., 2019). While flipped learning studies vary in the number and type of pedagogical details they 

provide (Låg & Sæle, 2019), it has been challenging to identify the specific aspects of flipped learning 

that most influence its success. This challenge stems from a lack of systematic reporting (Låg & Sæle, 

2019). Similarly, we found only a few eligible studies that provided the necessary information to analyze 

these variables reliably. To address this issue, future studies on the effectiveness of flipped learning 

need to consistently, thoroughly, and systematically report implementation details, design, and 

pedagogical features as suggested in this umbrella review.  

Also, one possible reason for the heterogeneity and variations in the outcomes of flipped learning is the 

difference in context. The academic discipline may play a role in the success of flipped models. The 

argument is that applied STEM fields, such as engineering or the health professions, may be particularly 

well-suited to flipped learning (Bredow et al., 2021). Subject areas that require practicing specific skills 
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or problem sets, such as languages and mathematics, have also been identified as suitable for this 

method (Bredow et al., 2021; Karabulut-Ilgu et al., 2018). Our umbrella review revealed unique 

recommendations for effectively implementing FCs in the most popular disciplines. Nevertheless, the 

prevalence of FCs in STEM disciplines has raised questions about whether the nature of these 

disciplines might have influenced their design. If FCs became equally popular in the social sciences, 

alternative design approaches might be explored (Hew et al., 2021). We strongly encourage researchers 

and practitioners to critically discuss and evaluate different strategies and apply them across various 

fields and subject areas to maximize their effectiveness. 

Despite the widespread use of the FC model, its full potential has yet to be realized (Hoshang et al., 

2021). Most reviews have focused on studies with short FC interventions (e.g., one academic semester 

or less) and have been based on small sample sizes (e.g., fewer than 100 participants), as illustrated in 

Table 9. This suggests that some findings regarding the opportunities offered by the FC model may need 

further investigation. Longitudinal studies are necessary to identify best practices for implementing the 

FC model and to determine whether contextual factors, such as subject areas, academic levels, the 

complexity of learning content, and duration of the flipped intervention, have any impact on its 

effectiveness (Lo & Hwang, 2018). 

Another significant gap in the FC research is the need for more thorough reflections on the challenges 

of this model. Upon analyzing SRs investigating FCs, it was discovered that many of the same challenges 

are reported and repeated in existing literature (e.g., Li & Fang, 2015). However, the challenges remain 

general and lack specific details on how they might differ across disciplines, potentially leading to 

redundant efforts. Planning customized activities and FC designs without this information is 

challenging. The literature offers some recommendations to address these challenges, including 

providing sufficient training and support for teachers and students, ensuring all students have access 

to necessary resources, and fostering a supportive learning environment that promotes engagement and 

participation among students. In addition, MOOCs are suggested to complement teachers’ lack of 

capability to create their own videos. We also recommend using open education resources (OER) for 

the same purpose besides content preparation. 

Regarding gaps in flipped learning research, there is a need for reviews that diverge from the typical 

research on flipped learning, which focuses on micro-level (teaching and learning) aspects. Studies 

encompassing macro-level (systems, theory, methods, global perspectives) and meso-level 

(institutional management and organization) aspects will broaden the base of knowledge on FL. This 

would offer a more comprehensive understanding of this subject matter. 

Finally, it is strongly recommended that factors that can influence the implementation process and 

affect students’ preferences, such as students’ cultural orientations and educational traditions, be 

considered. Understanding cultural differences is critical for the successful and sustainable 

implementation of the FC method (Karagöl & Esen, 2019). For instance, some cultures may prefer strict 

teacher guidance and authority, which could impact the efficacy of flipped pedagogies. 

Conclusion 

This umbrella review examined the potential advantages of flipped learning in promoting student-

centered learning. Flipped classrooms can be an effective method for enhancing learning results, as long 

as they are customized to address the particular requirements of different disciplines and situations. 
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The review presented recent trends and patterns in FC research and practice in education. It also 

highlighted key challenges that need to be addressed to fully benefit from this approach, such as the 

limited evidence of the impact of FCs beyond general outcomes. Enhanced theorization of FC research 

and practice would facilitate the effective implementation of this approach. Customized design and a 

more profound exploration of the alignment of flipped classrooms’ design with subject areas and 

contexts were among the critical topics addressed in this review. In addressing these issues, we hope 

this umbrella review provides insights for educators and researchers seeking to optimize the use of FCs 

in teaching and learning environments. 
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On a bus to the Geneva Airport, four Swiss police officers boarded, asking only my seatmate and me for 

tickets. We stood out as the only two individuals of color among the rest of the passengers on board. The 

police officer challenged my seatmate’s pass, noting the lack of a name, to which he, speaking with an 

American accent, explained he received it from his hotel. After they exited, I remarked, “I hope I’m on the 

right bus.” He smiled and replied, “Me too.” I discovered he worked for the U.S. State Department. He asks 

me where I am from. I say, “Oregon.” I ask him where he is from. He says, “Virginia.” We both carry on a 

longer conversation, never repeating the words. No, really, where are you from? We continued our 

conversation, implicitly understanding we share an American identity without needing to question each 

other’s origins. 

I share this story as it illustrates the many layers of navigation when it comes to traveling to a foreign 

country that one day you may call home. The word “home” is a term that is used in general terms; however, 

it often encompasses the emotional and personal meaning that includes feelings of belonging and 

familiarity. 

Resisting the Dehumanization of Refugees, edited by Abu-Laban, Frishkopf, Hasmath, and Kirova, has a 

familiar quality when I read it. The book explores the profound struggle to cocreate a sense of home and 

belonging amidst the relentless dehumanization refugees face from restrictive policies, biased media 

portrayals, and societal prejudice. It adopts a transdisciplinary approach, featuring contributions from 

scholars, practitioners, and refugees themselves, who focus on the Canadian context and draw on broader 

international comparisons that support both the mechanisms of dehumanization and strategies for 

resistance. 

The book is structured into four parts, each comprising three to five chapters that explore a particular 

theme. In the first two parts, the authors explain how immigration policies and the media systemically 

dehumanize refugees, while educational institutions can either exacerbate or mitigate this. The last two 

sections explore rehumanization through state apologies. The chapters emphasize the vital role of refugee 

agency and artistic expression in building a sense of home. 
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Part 1 focuses on how immigration policies and media narratives systemically dehumanize refugees. In turn, 

these policies create vulnerability and precarity for refugees. The policies and media reinforce the negative 

stereotype narrative. 

Abu-Laban’s chapter compares the immigration policies of and public discourse in Canada, the United 

States, and Australia. It also examines how these factors contribute to either the dehumanization or 

humanization of refugees in the three countries. This chapter lays the foundation for the book by defining 

dehumanization as the act of viewing some individuals as fully human while perceiving others as limited or 

inferior. 

Ayres’s chapter explores the “double movement,” which the author contends is the interdependency of state 

policies, media, and social action that might create migrant and refugee precarity. There is also a 

countermovement that emerges from collective action and mobilization on the Canada–United States 

borderlands. This chapter is intriguing as it offers a glimpse of the collective protests between bordering 

countries that humanize the migrant and refugee experience. 

Birjandian’s chapter is the first of several chapters told from a first-person narrative perspective. This 

chapter offers a rare glimpse into a refugee’s journey, detailing the arduous steps of resettlement (e.g., 

asylum process, resettlement, and integration) into a new country. 

Khasanova’s chapter examines how Canadian print media depicts Syrian refugees, particularly after the 

2015 Paris attacks, resulting in their dehumanization. The chapter critiques the media’s misrepresentation 

of Islam through three dominant narratives: Islam as Other, Islam as anti-Semitic, and the portrayal of 

Islamic/Muslim terrorism. 

Part 2 examines the dual role of educational institutions, which can either exacerbate or counter 

dehumanization depending on their approach to refugee students’ needs. 

Bhattacharyya, Songose, and Wilkinson’s chapter explores the experiences of Yazidi refugee families with 

children. They focus on how families engage with the Canadian education system and how that system 

either fails or facilitates humanization and integration. They advocate for more multifaceted approaches to 

create more accessible and supportive environments, thereby lessening refugees’ transition and 

strengthening their integration. 

Jalal’s chapter is another first-person narrative that explores the challenges faced by refugee youth as they 

navigate between two cultures—the host and refugee contexts. This chapter poses the seemingly innocent 

question: “Where are you from?” As seen in this chapter, it is not so innocent and raises questions about 

where one belongs and the location of their identity, particularly for young people. This chapter is 

significant, as it served as the impetus for why I shared my own story at the beginning of this review. 

Gutiérrez Rodríguez’s chapter examines the effectiveness of transcultural learning experiences for asylum 

seekers in an academic setting in Germany. It highlights strengths, such as course accessibility, cooperative 

learning environments, and place-based instruction, as well as addressing the negative factors that are 
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brought on by power imbalances in day-to-day living issues (e.g., inaccessible transportation, restricted 

movement due to status) and German language proficiency, as well as limited access to university resources. 

Kirova’s chapter poses the question of how refugee children experience school in Canada, which often fails 

to meet their needs adequately. The chapter concludes by considering how educational theorists can 

develop a framework for humanizing education, drawing on the principles of intercultural education. 

Kirova promotes this approach as one that cultivates understanding, respect, and equitable relations across 

diverse groups through meaningful dialogue, critical thinking, and a sense of belonging. This approach 

means moving beyond mere cultural awareness to challenge inequities actively. 

Part 3 explores strategies for rehumanization and supports the role of state apologies in acknowledging past 

wrongs so that reconciliation can happen. 

Bakan’s chapter examines the complex “politics of apology” through the lens of Canada’s apology to Jewish 

refugees. The chapter explains that state apologies often serve to redeem or favor the apologizer rather than 

create reparations that support rehumanization. Bakan, as a Jewish person whose parents were the children 

of refugees, moves her critique to contemporary issues, emphasizing that efforts to hold Israel accountable 

for its actions are often unfairly dismissed as anti-Semitic, thereby silencing critical Palestinian voices. 

Hasmath, Ho, and Kay-Reid’s chapter explains how state apologies can hinder or contribute to the 

rehumanization of refugee, Indigenous, and ethnic minority groups. They argue that for an apology to be 

reparative, it must include recognition of the harm done, a commitment(s), and accountability with tangible 

redress. 

Gurnett’s chapter offers a person-centered perspective on displacement. The chapter emphasizes the 

importance for refugees of fostering hope, inclusion, and a sense of “home” as a means of countering 

dehumanization. The chapter critically examines how Canada often highlights only the success stories of 

refugees in its refugee policies. In sharing just the success stories, systemic shortcomings and the lived 

realities of displaced individuals are often overshadowed. 

Part 4 provides spaces for cocreating meaningful collaborative action in the resistance to dehumanization 

through artistic expression. This action focuses on the role of refugees’ agency, self-determination, and 

belonging. Individuals can reclaim their narratives, assert their humanity, and build a sense of home. 

Barzanji’s chapter presents a first-person narrative of a writer in exile. The author highlights how artistic 

expression and writing can be used to resist dehumanization while asserting one’s humanity. This chapter 

is significant in that it shows how poetry can transform personal suffering and imprisonment into universal 

themes of humanity (e.g., persistence, courage, resistance, and hope). 

Harrington and Waissi’s chapter explores how Kurdish refugees in Canada negotiate and express their 

cultural identity. The chapter conveys a message of hope by demonstrating the resilience of Kurdish culture 

and identity within the diaspora through cultural preservation and expression. 

Frishkopf’s chapters highlight the role of music in rehumanizing refugees, exploring its therapeutic impact 

on the psychological trauma of displacement. Mapfumo and Chikawa showcase music as a tool for political 
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change. Frishkopf’s concluding insights then offer practical applications for enacting rehumanization 

through musical initiatives. 

Resisting the Dehumanization of Refugees brought me to familiar places in my teaching (e.g., supporting 

third spaces, higher education in protracted contexts), research (e.g., community-based action research and 

art-based approaches), and critical hope and despair peace-building scholarship. As a reader, I appreciated 

the first-person narratives, the different formats of the chapters (e.g., poetry and interviews), and the 

profound hope of humanizing refugees in the face of restrictive policies, biased media portrayals, and 

societal prejudice. 

This is a timely and yet timeless book that showcases how refugees reclaim their narratives, preserve their 

cultural heritage, and utilize creative outlets to convey their experiences, resilience, and unique 

perspectives. This book is written in a way that is accessible and that aims to foster empathy and 

understanding among host and refugee communities. I believe the book effectively challenges stereotypes 

and offers practical solutions to combating Othering that contributes to dehumanization. 
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Introduction 

Salman Khan’s Brave New Words emerges at a pivotal moment in educational history, when artificial 

intelligence (AI) is alternately celebrated as a transformative force and denounced as a threat to the human 

dimensions of teaching. Drawing on his rich experience as the founder of Khan Academy, a globally 

renowned non-profit organization producing freely available educational videos and exercises, Khan 

weaves a conversational narrative that eschews dry technical jargon in favor of vivid case studies and 

practitioner anecdotes. This book is geared toward readers who are new to AI, whether as a parent, teacher, 

or education policy maker. Rather than serving as a step-by-step guide or an exhaustive chronicle of AI’s 

evolution, the book offers a practitioner’s reflection on how emerging technologies can be adapted to align 

with institutional goals and real-world classrooms. Khan brings readers into his conversations with 

education innovators. The author’s enthusiasm for AI technology in education sometimes outpaces a deeper 

engagement with its long-term social and pedagogical implications. 

A Casual Scholarly Conversation 

Salman Khan writes with a casual conversational style that bridges the gap between AI scholar and 

layperson. Rather than cloaking his insights in dense academic prose, he opts for clear language and 

anecdotes modeling the pedagogical openness and accessibility that he advocates. Khan removes technical 

jargon so readers can focus on the book’s proposition that the emerging uses of AI can positively transform 

education. 

Khan incorporates interviews and concise storytelling vignettes from the perspectives of parents, classroom 

teachers, school administrators, and education researchers to document instances of AI experiments in use. 

These case-based accounts include adaptive math exercises deployed in under-resourced schools and AI-

facilitated historical simulations in humanities courses. The author is transparent about his reliance on 

pilot studies, pilot program feedback, and his own institution’s data, acknowledging their strengths as well 

as their limitations. Khan invites the reader to consider an open-ended exploration of what AI might become 

in the hands of thoughtful educators. 
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Conversations With AI as a Pedagogical Choice 

Throughout the book, Khan explores how AI can be designed as a “Socratic tutor,” a pseudo-collaborator 

that prompts students with questions rather than supplying ready-made answers. Khan recounts failed 

attempts to get GPT-3.5 to perform as a Socratic tutor. It was not until GPT-4 was available that this could 

be achieved, and the book shares how by using the simple prompt: “You will be a Socratic tutor. I will be 

your student. Don’t give me answers” (p. 31). Khan’s approach to applying a dialogic tradition to the use of 

AI in education is recognizably aligned with constructivist scaffolding, to incrementally push the learner 

slightly beyond their current abilities. 

The reliance on Socratic dialogue for educational use of AI begins to fray when we consider what human 

dialogue offers that an algorithm cannot. True Socratic dialogue is laden with emotional nuance, cultural 

reference points, and nonverbal cues, all of which an AI tutor can only approximate. While Khan shows how 

AI can simulate empathy by offering reassurance before a daunting problem, it lacks genuine affective 

understanding. Cultural idioms or community-specific values may be flattened into generic responses, and 

the absence of shared lived experience may leave machine-mediated exchanges feeling hollow. In this sense, 

AI conversations risk becoming transactional exchanges of prompts and replies, rather than rich, mutual 

explorations of ideas. 

Might the overreliance on AI-driven questioning threaten to displace the relational heart of teaching? 

Human tutors attune not only to what students answer, but also to why they hesitate, what emotions 

surface, and how individual identities shape inquiry. Khan’s own examples of memory-driven 

personalization, where the system recalls a student’s love of soccer to frame future lessons, demonstrates 

the promise of adaptive learning. A strength of AI is in looking backwards at a massive amount of data. In 

this soccer-loving-student scenario, AI may correctly remember a past interest of a learner but have no 

access to data to show that the learner is no longer interested in soccer. As a pedagogical tool, AI 

conversations hold real potential, if educators critically calibrate its use to preserve empathy, context-

sensitivity, and cultural richness that define human dialogue. 

Ethical and Equitable Use of AI in Education 

The book’s techno-optimism risks glossing over the reality that real-time AI interactions require substantial 

broadband connectivity and that global disparities in telecommunications infrastructures can render even 

the most advanced tools moot in under-resourced settings. Educational technologies are ever evolving. 

Using AI is not a panacea for resolving funding, policy, and systemic inequality in education. 

AI reflects and reproduces existing power structures, decisions about which voices get digitized, whose 

histories are digitized, and whose cultural frameworks inform the defaults of machine learning models. 

Khan’s Brave New Words portrays the assumption that bias can be engineered away through fair 

algorithms and the collection, reporting, and analysis of data. This reliance on AI technology may be an 

underestimation of the complex social and political concerns that exist in education. 
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AI’s Place in Educational Practice 

Khan stresses that artificial intelligence will not replace teachers but rather empower them to engage in 

more meaningful educational interactions. He posits that AI would shoulder routine tasks, freeing 

educators to cultivate deeper mentoring relationships, personalized instruction, and creative curriculum 

design. Unwittingly, he echoes the techno-optimism advocated by proponents of new educational 

technologies throughout history. 

Khan’s commitment to individualized learning permeates Brave New Words, reflecting the origins of the 

Khan Academy in offering tailored video lessons to learners at their own pace. This book pays little attention 

to the educational roles of the relational dynamics of student-to-student or student-to-teacher interactions. 

He argues repeatedly that personalized pathways, driven by adaptive algorithms, unlock each student’s 

unique potential more effectively than one-size-fits-all instruction. A reader might see Khan’s pursuit as 

exactly that which he is rallying against, as he advocates building a better, more complex one-technology-

for-all educational tool. This insistence on individualization privileges the solitary learner’s journey and 

risks underplaying the value of human interactions. 

Similarly, Khan’s treatment of standardized testing and learner autonomy deserves academic perusal. The 

book presents testing data as a neutral metric of progress, often citing improvements in quiz scores 

following AI interventions, while dismissing broader critiques that standardized exams can narrow 

curricula and entrench inequities. Testing, at its best, provides actionable feedback; at its worst, it 

incentivizes teaching to the test and overlooks the holistic development of critical thinking and creativity. 

His support for data-driven assessments aligns with his emphasis on measurable gains but ignores how 

overreliance on test scores can distort educational priorities. Although autonomy is well established as an 

effective drive for learning, students require not only adaptive prompts but also opportunities to 

collaborate, debate, and co-construct knowledge, practices that standardized testing alone cannot capture. 

Closing Comments 

First and foremost, Khan frames AI adoption as a challenge of an attitudinal leap. The book succeeds as a 

reflective, example-driven narrative that encourages educators to engage with AI not as passive consumers 

of technology but as active co-designers of new pedagogical pathways. His vivid case studies, from adaptive 

tutoring experiments to AI-assisted humanities simulations, offer concrete illustrations of how institutions’ 

use of emerging tools can align with their core educational vision, mission, values, and purpose. Khan 

demonstrates an approach for using AI not only as a tool, but also as a digital collaborator in instructional 

design. In practice, deploying AI responsibly requires more than a willingness to try new tools; it demands 

structural literacy about policy contexts, critical awareness of ethical trade-offs, and ongoing reflection on 

how technology reshapes power and relationships in the classroom.  

Looking ahead, several critical questions emerge from what is written in the book. First, which pedagogical 

values, formative assessment, autonomy, or socio-emotional learning, should guide AI integration into 

education? Second, how can educators safeguard their professional agency and maintain trust with students 

when AI assumes more automated roles in feedback, grading, or personalized support? Finally, what level 

of data collection and reporting is required for AI to effectively track progress and tailor responses without 
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infringing on student privacy? By addressing these questions, educators, technologists, and policymakers 

will inform how AI in education evolves in ways that may affirm both human dignity and pedagogical rigor. 

One question that arises from what is not written in the book is: “How might AI be used to initiate, build, 

and foster relationships between actors within the digital classroom setting, such as learner-to-learner?” 
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