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Abstract: This study examines the relationship between instructional delivery that affects students' engagement with video 
lectures and the need to re-watch video lectures in the context of Massive Open Online Courses (MOOCs), where video 
lectures are the predominant mode of instruction. Multiple linear regression was used to investigate the relationships 
between some key characteristics of video lectures— the arrangement of text and graphs that creates eye scanning behavior, 
audiovisual support, text-image comprehensibility, professor's speech clarity—with the need to re-watch video lectures. The 
findings from the study reveal that the arrangement of text and graphs, the professor’s speech clarity, and text-image 
comprehensibility emerge as major factors influencing the need to re-watch video lectures in MOOCs. However, audiovisual 
support does not significantly influence the need to re-watch video lectures. Consequently, the study sheds light on the 
positive relationship between the arrangement of text and graphs and the need to re-watch video lectures, highlighting the 
potential cognitive overload experienced by students when oscillating between textual and graphical information. Similarly, 
the study also shows how the comprehensibility of text and images impacts students' video lecture rewatching behavior, 
emphasizing the necessity for clear and comprehensible visuals in instructional materials. Additionally, our findings indicate 
the significance of speech clarity in video lectures, with clear speech patterns contributing to a reduced need for re-watching 
video lectures. However, the study notes the limited impact of audiovisual support on students' re-watching behavior, 
suggesting the need for instructors and content creators to minimize audiovisual distractions in order to create sustained 
engagement. While previous studies have explored various aspects of student engagement in MOOCs, this research fills a 
critical gap by specifically investigating instructional delivery affecting engagement behaviors of students and the propensity 
for such instructional delivery to cause students to re-watch video lectures in Moocs. Thus, these findings highlight key areas 
for optimizing video lecture design in MOOCs, offering actionable insights for educators and content creators to enhance 
instructional effectiveness and student engagement in fully online learning environments. 

Keywords: Student engagement, Video lectures, Online learning, MOOCs 

1. Introduction 

Online learning is becoming more prevalent in education, and it comes in a variety of forms, including virtual 
learning environments (VLEs), Massive Open Online Courses (MOOCs), and learning management systems (LMS) 
(Bonafini, 2017). It can be referred to as learning experiences that occur in asynchronous or synchronous 
environments using a variety of devices that can be connected to the internet, enabling students to learn from 
anywhere, anytime (Cojocariu, et al., 2014; Dhawan, 2020). One way to think of online learning is as an 
instrument that can help with teaching and learning processes, making learning more adaptable, dynamic, and 
centered on the needs of the student. The benefits of online learning extend to a broader base of students with 
similar goals through the use of MOOCs. According to Zhang, Gao and Zhang (2021), MOOCs are communication 
and collaboration platforms that allow users to share and strengthen their knowledge. MOOCs have gained 
traction in higher education and have become significant components of the education process (Jin and Shang, 
2022). Numerous stakeholders, including students, academics, and corporate professionals have reportedly 
benefited from MOOCs (Egloffstein and Ifenthaler, 2017). Furthermore, more educational institutions have 
started embracing MOOCs, which have revolutionized the higher education landscape by providing 
unprecedented access to a wide range of learning resources through a variety of models (Burd, Smith and 
Reisman 2015). 

Video lectures play a key role in the online learning process, particularly in MOOCs where they are the main 
form of instruction and student engagement (Atapattu and Falkner, 2018). Overall, video lectures have been 
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reported to be helpful in the preparation and facilitation of learning by students (Roehling, 2018). They are 
considered capable of engaging learners in ways that allow them to take control of their learning processes, 
giving them access to a number of learner-control options in which the learner can choose how to engage with 
the video, including the ability to segment, pause, re-watch, and control the speed of the video based on 
individual learning needs (Hwang, Lai and Wang, 2015).  In terms of extant research regarding those learner-
control options, conflicting results have been found with rewatching videos in particular.  Recently, Palmer, Chu 
and Persky (2019) and Patel, et al. (2019) demonstrated that students who rewatched video lectures had better 
performance compared with students who did not rewatch video lectures. In contrast, Martin, Mills, D’Mello, 
and Risko (2018) revealed that there are no benefits of rewatching video lectures on the retention of lecture 
content. Another study also noted that the ability to rewatch video lectures can lead to a less engaged learning 
experience (Guo, Kim and Rubin, 2014). Research has shown that students who frequently rewatch or skip 
around in video lectures are more likely to experience disengagement and reduced learning outcomes (Kim, et 
al., 2014). 

The way in which instruction is delivered through video lectures may ultimately play a role in how learners 
engage with the videos, particularly in their decision whether to re-watch videos. Research has reported that 
one of the main reasons learners feel the need to re-watch video lectures is due to their lack of comprehension 
during the initial viewing of a video lecture (Le, et al., 2010). Aside from the natural complexity of the content, 
there are number of purely instructional factors (replaying brief segment, repeating non visual explanation, 
returning to missed content) that contribute to a lack of student comprehension in regard to the content 
delivered via video lectures (Kim, et al., 2014), including the inefficient arrangement of textual and graphical 
information, distracting audiovisuals, ineffective use of text and images to support instruction, and the lack of 
instructor’s speech clarity within the video lecture. However, there is a lack of research investigating the direct 
relationship between those instructional factors and the need to re-watch video lectures. This study seeks to 
address this gap by delving into the intricate dynamics of student engagement with video lecture content in 
MOOCs by using multiple linear regression to examine the relationships between specific behaviors and re-
watching videos. These behaviors include scanning between texts and graphs, processing of distracting audio-
visual information, utilizing text and images for more efficient processing, and listening to instruction directly 
delivered from the instructor, which may ultimately influence their decision to re-watch video lectures. . 

2. Literature Review 

While the video lectures are a prevalent means of instruction in online learning, its optimal instructional design 
features are often an open question, leading to ongoing debate and uncertainty within the field. This literature 
review gives an overview of the current body of research investigating the influence of diverse instructional 
design elements, including content delivery, audiovisual support, instructor clarity, and text-image 
comprehensibility, on student engagement, cognitive load and the frequency of video lecture re-watching in 
MOOCs. 

2.1 Importance of Video Lectures in MOOCs 

MOOCs have been expanding rapidly, and this initiative has received support from numerous prestigious 
universities and organizations (Albelbisi, Al-Adwan and Habibi, 2023). More than 23 million learners enrolled in 
at least one MOOC in 2016, bringing the total number of learners to 58 million. There are 6,850 MOOC courses 
offered by more than 700 universities (Shah, 2018). Different studies have shown that MOOCs have become 
more and more important in learning and have become increasingly popular in higher education (Aparicio, et 
al., 2019; Pozón-López, et al., 2020; Tzeng, et al., 2022).  

Video-based learning materials are increasingly used in online learning environments around the world 
(Akcapinar and Bayazit, 2018). The prevalence of video lectures in contemporary education, particularly in hybrid 
or fully online classes, has surged, marking a significant shift in teaching (Scagnoli, McKinney and Moore-Reynen, 
2015). Several research studies have demonstrated that the use of video lectures can be a highly effective 
instrument for instruction (Rackaway, 2012; Hsin and Cigas, 2013; Stockwell, et al., 2015). Notably, the utilization 
of video lectures has demonstrated a considerable improvement in student engagement compared to traditional 
text-based course materials (June, Yaacob and Kheng, 2014), leading to enhanced retention and reduced teacher 
intervention (Hsin and Cigas, 2013).  

With the prevalence of computers and mobile devices and the increase of MOOCs, more learners are favoring 
video-based lectures over traditional lectures (Banoor, Issack and Frank, 2019). The video lectures are a primary 
teaching method within MOOCs (Atapattu and Falkner, 2018), therefore understanding its importance is crucial 
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for unravelling the dynamics between instructional factors affecting student engagement and the subsequent 
need to re-watch instructional video lectures in an online learning environment. Furthermore, studies revealed 
that students spend more time watching videos than reading texts (Seaton, et al., 2014). A video lecture within 
the context of a MOOC constitutes a composite integration of various elements, encompassing instructor-led 
lectures, quizzes, and presentation slides (Sinha, Jermann and Dillenbourg,., 2014). 

One of the main advantages of video lectures is the visual and auditory nature of the content, which enhances 
the accessibility of complex topics, making education available to individuals who might face barriers in 
traditional learning environments (Akcapinar and Bayazit, 2018). Besides, it provides students the opportunity 
to advance in their learning autonomously, enabling them to revisit specific sections at their discretion—a 
feature that can be delineated as among other noteworthy advantages (Kim, et al., 2014). Furthermore, MOOCs 
offer students flexibility in the learning process by enabling them to pause, repeat, or skip video lectures (Triay, 
et al., 2016).  

The role of video lectures has been well explored, for example Lange and Costley (2020) studied the challenges 
and issues arising from media use in online video lectures. The research identifies five primary categories of 
media delivery problems: pace, intelligibility, quality, media diversity, and congruence. The study examines a 
random sample of OCU video lectures across various disciplines, revealing how these media-related issues can 
hinder the learning process. The results emphasize the need for instructors to carefully design and deliver media 
in online lectures to enhance the learning experience. Instructors can do this by giving autonomy to learners 
through learner control while at the same time providing access to instructor-learner communication where 
feedback can efficiently be given outside of the video lectures. For example, results of one another study indicate 
that perceived active control, perceived synchronicity, and perceived two-way communication significantly 
influence both the participants’ intention to complete the MOOC and engagement on the platform (Shao & 
Chen, 2021). 

Another study of Brame (2016) also explores the effective use of educational videos in higher education, 
emphasizing their role in flipped, blended, and online classes. The study found that three key principles, 
cognitive load management, student engagement maximization, and active learning promotion, form the 
foundation for effective video use. Koh and Ahn (2023) examine the role of video lecture types in motivating 
students within sustainable flipped learning environments. Using a mixed-methods design, it compared 
traditional video lectures (TVL) created by instructors with student-engaged video lectures (SEVL), co-created by 
instructors and students. Findings revealed no significant overall difference in motivation between TVL and SEVL, 
though SEVL slightly improved attention regardless of student grades. 

The study of Kuznekoff (2020) found that while viewing more content positively influenced learning, the effect 
plateaued with excessive viewing. Only 34% of students completed full lectures, with the majority 60%, either 
partially watched or disengaged entirely. These findings highlight the need to optimize video length and format 
to enhance engagement and learning outcomes in online education.  

Abakumov, et al. (2018) studied the effect of rewatching video lectures in MOOCs; they use a cross-classification 
multilevel logistic approach to analyze data from four Coursera courses in social sciences and math. The results 
revealed that the overall effect of rewatching video lectures on assessment performance varies significantly—
sometimes improving, having no impact, or even negatively affecting performance, depending on the course 
and specific assessment items. This nuanced finding suggests that the effectiveness of rewatching video lectures 
is not uniform across all students or assessment types, challenging the general recommendation to rewatch 
videos as a preparation strategy. The study underscores the need for further research to understand the factors 
contributing to these varying effects, with implications for tailoring instructional strategies to individual learner 
needs. 

2.2 The Impact of Content Delivery on Student Engagement with Video Lectures 

The concept of student engagement in online learning environments is multifaceted, encompassing various 
dimensions that contribute to the overall learning experience. Student engagement is widely recognized as 
crucial to learning and satisfaction in online courses (Maloney, et al., 2023). Student engagement refers to the 
level of involvement and active participation that students demonstrate in their online courses (Shao and Chen, 
2021). Student engagement can also be said to be associated with positive educational outcomes, such as 
enhanced academic achievement, improved retention and persistence rates, and increased motivation and 
satisfaction within the classroom setting (Maloney, et al., 2023). In the context of massive open online courses, 
student engagement with video lectures is a critical component of the learning experience. While video lectures 
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are a common feature of MOOCs, research has shown that students may disengage from these materials for 
various reasons, such as fatigue, loss of motivation, or challenges in effectively processing the content (Li, et al., 
2015). Understanding the factors that contribute to student engagement with video lectures in MOOCs can 
provide valuable insights into the design and delivery of online learning experiences that better meet the needs 
of diverse learners. For example, Guo, Kim and Rubin (2014) found that shorter videos (less than 6 minutes) 
were found to be significantly more engaging. Videos that combine an instructor's “talking head” with slides 
surpass the engagement levels of slides alone.  

One critical aspect of students' engagement in MOOCs is the level of interaction with video lectures, which serve 
as a primary mode of content delivery (Guo, Kim and Rubin, 2014). Although behavioral engagement usually 
implies watching the video itself, it goes beyond mere passive viewing; it involves active participation, thoughtful 
reflection, and the application of acquired knowledge (Bonafini, 2017). The impact of student engagement, a 
critical aspect of effective learning, is intricately connected to various factors related to the incorporation of 
video lectures. The types of videos used, the organizational integration of videos in teaching methodologies, and 
the adaptive strategies employed by instructors to accommodate videos all influence student engagement 
significantly (Guo, Kim and Rubin, 2014). Studies also suggest that supplementary content interaction associated 
with video lectures can lead to further engagement, ultimately correlating with completion rates. For example, 
active participation in discussion forums emerges as a strong predictor of MOOC completion, aligning with prior 
literature on the significance of forum engagement (Bonafini, 2017). Results of another study show a strong 
correlation between such learning activities as forum engagement and content interaction and student 
engagement levels (Hussain, et al., 2018). A significant number of studies have explored engagement as it relates 
to video lectures, for example Costley, Hughes and Lange (2017) investigated the relationship between 
instructional design and student engagement with video lectures at a cyber-university in South Korea. The study 
sought to identify how various aspects of instructional design influence the likelihood of students watching and 
completing video lectures. The study found significantly higher rates of students both watching and completing 
their video lectures. The findings revealed positive correlations between student engagement and five key 
instructional design elements: designing methods, setting the curriculum, establishing time parameters, 
enforcing netiquette, and effectively utilizing the medium. This aids learners and prevents lack of comprehension 
often associated with video lectures (Le, et al., 2010).  

Lackmann, et al. (2021) studied the influence of video format on engagement and performance in online 
learning. The study compares infographic videos (animated graphics and text) to lecture capture (professor 
delivering a classroom lecture) and found distinct impacts on engagement and learning outcomes. Lecture 
capture elicited higher emotional engagement in the short term, while infographic videos sustained cognitive 
and emotional engagement over longer periods. The study highlights that optimal video formats depend on the 
desired balance between engagement and learning outcomes. 

Cognitive Load Theory and its Effects on Video Lecture 

During the design and production process of multimedia instructional materials, including video lectures, 
cognitive load is considered one of the most important considerations (Afify, 2020). The cognitive load theory 
proposes that the human brain can process only a finite amount of information and that effective learning occurs 
when the cognitive load reflects a person's cognitive capabilities (Sweller, 2022). In other words, Sweller (2024) 
defines cognitive load as the amount of information stored and processed in working memory. This theory is 
significant in the context of video lectures, where students may be exposed to a large amount of visual and 
auditory information, thus overloading their cognitive capacities. Research has shown that cognitive load can 
have an enormous effect on the effectiveness of video lectures in Massive Open Online Courses (Brame, 2016; 
Costley, et al., 2021; Afify 2020). Specifically, the way in which information is presented in video lectures can 
impact the cognitive load experienced by students, which in turn may influence their engagement with video 
lectures, Chen and Wu (2015) found that students who were presented with a voice-over style of video lecture 
experienced significantly lower levels of cognitive load than those who experienced a visualizer style. Another 
study found that presenting content in video lectures that prevents learners from processing information 
unrelated to learning can lead to higher levels of engagement (Lange & Costley, 2020). This suggests that the 
design of video lectures should prioritize minimizing cognitive load in order to enhance student engagement 
with video lectures which in turn may influence the need to re-watch the lectures. 

2.3 Arrangement of Text and Graphs      

By using various formats to deliver information, the application of visual media has been noted to assist students 
in improving learning outcomes in online learning platforms (Lange and Costley, 2020). The arrangement of text 
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and graphs in an online learning platform is a key factor in maximizing the comprehension and learning outcomes 
of the learners. In addition, the layout of text and graphs in online learning has been noted to increase student 
engagement and understanding of course content (Al-Aghbari, Osman and Al Musawi 2021).                 

Video lectures include a variety of learner interactional components that are intended to enhance knowledge 
supplied by various types of media (Alraimi, Zo and Ciganek, 2015). The method in which media is employed in 
video lectures makes it one of the most important components, because it allows for most types of teaching and 
learner interaction, and online learning would not work without it (Lange and Costley, 2020). Similarly, research 
has also shown that visual media such as graphs, images, maps, slides, and text have been found to improve 
student attention and engagement during video lectures (Kizilcec, Bailenson and Gomez, 2015). Furthermore, 
when learners have to scan their eyes between texts and graphs, cognitive load is increased (Mayer, 2014), 
research suggests that the interplay between scanning text and graphs can significantly impact cognitive load 
(Raney, Campbell and Bovee 2014).  

In addition, another study found that the graphical characteristics of printed text and the location and 
recognition of textual information can affect cognitive load (Zhong, et al., 2011). This is because when a graph is 
separated from the text that describes it, learners have to retain the textual information in their working 
memory while they search for the graph, thus increasing cognitive load and decreasing comprehension (Mayer, 
2014). Low comprehension can lead to a lack of understanding within video lectures and a lack of understanding 
in video lectures might create a need to re-watch them. While no research has been found directly linking the 
arrangement of text and graphs to the need to re-watch videos, implications can be made from extant research. 
Mutlu-Bayraktar and Bayram  (2018) showed greater levels of recall are evident when text is integrated with 
images as opposed to being physically separated to the point where students are forced to scan between the 
two sources. It has also been found that students tend to re-watch videos in which they have more difficulty 
processing information (Li, et al., 2015), thus the difficulty perceived through the increased load that leads to 
less recall when trying to process information from two physically separated sources may also lead to students 
re-watching the videos to make better sense of them. 

2.4 Audiovisual Support 

The use of audiovisuals in video lectures is becoming more frequently utilized in educational contexts. This is 
because audiovisual strengthens students' learning experiences by engaging a multitude of senses and 
promoting active learning (Nicolaou, Matsiola and Kalliris, 2019).  Similarly, audiovisual media has been noted 
to facilitate the transmission of information between transmitter, and receiver and they enhance the learning 
process through representations (Rodriguez, 2007). Furthermore, Mayer (2014) argued that the utilization of 
both auditory and visual media to present instruction assists learners in comprehending lesson content.  

Audiovisual support is the application of media within video lectures that enable learners to process information 
received through both visual and auditory modalities. While different studies have shown the importance of 
combining auditory and visual media to improve learning experiences, several studies have shown that learning 
can be negatively impacted by extraneous processing, which occurs when learners are distracted by the 
combination of multiple media sources (Lange and Costley, 2019; Leppink, et al., 2013). If the audiovisuals are 
presented in an engaging and non-distracting way, allowing learners to focus only on content that contributes 
to learning, it may reduce extraneous processing (Lange & Costley, 2020). However, studies also found that the 
separation of complementary media sources of information on the screen may lead to additional distractions, 
affecting the transmission of learning content negatively (Chen and Wu, 2015; Kizilcec, Bailenson and Gomez, 
2015; Mayer, 2014). Similarly, the visual and auditory stimulation provided by audiovisual materials may act as 
a distraction for some students, leading to reduced focus and comprehension of the lecture material (Xiaojun, 
Zongkui and Zhongfeng, 2010). Considering this, it is important to understand the impact of audiovisual support 
in video lectures and how audiovisual support can affect the lecture rewatching behavior of the learners. 

2.5 Professor’s Speech Clarity 

Clarity is essential to any good academic communication. To effectively engage students with video lectures in 
MOOCs, professors/instructors must prioritize clarity in their communication. This means that instructors should 
communicate their concepts simply, by utilizing suitable language, and avoid complexity or convoluted 
terminology (Guo, Kim and Rubin, 2014).  Studies have indicated that unclear speech can disrupt the learning 
process, leading students to go back and replay the audio (Cunningham, Fägersten and Holmsten, 2010). 
Similarly, a study conducted by Leppink, et al. (2013) discovered that unclear explanations or instructions and 
unclear language contribute to an increase in extraneous load which in turn affects student learning processes. 
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In addition, when audio is unintelligible, it can result in learners not understanding what is being said by the 
instructor, which has been demonstrated to decrease comprehension (Pilarski, et al., 2008). Furthermore, the 
cognitive processes of learners have also been found to be influenced by the speed at which auditory media are 
delivered (Mayer, 2014). Some researchers found that instructors who speak fast and exhibit high levels of 
enthusiasm demonstrate higher levels of engagement (Guo, Kim and Rubin, 2014). Thus it can be concluded that 
while the physical presence of the instructor appears to benefit engagement levels, the way in which the 
information is delivered by instructors should be done in a way in which learners feel their time is being used in 
a productive and engaging manner. This falls in line with research that suggests students who do re-watch video 
lectures tend to focus on only the parts of the lecture relevant to their learning needs, skipping any unneeded 
information in the learning process (Kim, et al., 2014). 

On the other hand, studies have shown that learners may be overloaded by fast-moving speech, which can 
thereby reduce comprehension (Koumi, 2013). Similarly, another study also stated that students can fail to gain 
critical information when learning from fast-paced media which can result in learning difficulty (Wildemuth, et 
al., 2003). When media is delivered at a fast pace it may result in low comprehension. The limited capacity theory 
explains the reduced level of comprehension when media is displayed at fast rates, stating that the brain's 
working memory has a limited ability to organize and process modality-specific information, and thus cognitive 
overload may take place when excessive information is delivered at a fast pace (Mayer, 2014). With different 
studies providing conflicting perspectives, it is needed to understand how professors' speech clarity in video 
lectures affects student learning and if the speech clarity for the professor/instructor can necessitate the need 
to rewatch video lectures. Additionally, although there is a lack of direct quantitative evidence that a relationship 
exists between instructor clarity and the need to re-watch videos, Fenton and Murphy (2023) did provide 
qualitative data that suggest that clarity is associated with the re-watching of instructor feedback in video 
lectures, as students reported higher levels of instructor understanding during the re-watch. 

2.6 Text-Image Comprehensibility 

In online learning, video lectures have become an essential instrument to deliver instruction to learners (Costley, 
et al., 2021). These video lectures often contain a combination of text and images to enhance comprehension 
and engage learners (Brame, 2016). On the other hand, studies have shown that the size of the text and image 
can affect the instructional delivery in video lectures. When the font size of a text is too small, it makes the 
content in instructional contexts illegible, thereby negatively affecting the comprehension levels of the learners 
(Amigud, et al., 2017; Sanchez and Goolsbee, 2010). Similarly, the size of images used in lecture content has also 
been noted to negatively affect student learning experiences (Al Ghamdi, et al., 2016; Molnar, 2017). When the 
learners find it hard to understand the content in the instruction due to its size, this may result in a situation 
where the students might have to rewatch these lectures to understand the lectures better.  

Furthermore, research has also shown that when learners are presented with unclear instruction or instructional 
content that is difficult to understand, it may lead to extraneous load (Costley, et al., 2021; Leppink, et al., 2013; 
Schmeck, et al., 2015) making it difficult for the student to understand the lecture content. In order to gain a 
better understanding of the lecture content, students may engage in a variety of viewing strategies, some of 
which are rewatching the video lectures, splitting attention between text and images, and scanning text to find 
certain details required to obtain a better understanding of the content (Costley, et al., 2018; Kim, et al., 2014; 
Le, et al., 2010). Conversely, when the text and images used in video lectures are well-designed and easily 
comprehensible, students may be less likely to feel the need to re-watch the lectures. There has been no study 
found that fully explains the relationship between text and image comprehensibility in video lectures and its 
impact on lecture re-watching behavior by learners; however, given the evidence that unclear text and images 
lead to a more difficult learning experience (Al Ghamdi, et al., 2016; Molnar, 2017) coupled with the fact that 
students are more likely to re-watch video lectures that they perceive to be more difficult (Li, et al., 2015), it 
would make sense that students would be less likely to re-watch videos in which the text and images are easy 
to understand.            

2.7 The Present Study 

While previous studies have explored various aspects of student engagement in MOOCs, including the impact 
of instructional design, content delivery, and various strategies on student engagement, there is a noticeable 
gap in the literature concerning the direct relationship between specific instructional factors and the need to re-
watch video lectures. This study aims to fill this gap by examining the unique instructional environments of the 
Open Cyber University (OCU) in South Korea, which offers a diverse range of courses with varying levels of 
instructional scaffolding and visual aids. 
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OCU’s courses provide an excellent case for investigating these dynamics due to their distinctive instructional 
delivery methods, ranging from teacher-centered lectures with minimal visual aids to those incorporating 
extensive learner-controlled options and visual supports. Given that OCU primarily offers fully online classes, 
understanding which video lecture features prompt students to re-watch lectures can provide valuable insights 
for enhancing online learning experiences in South Korea. 

This study seeks to delve into the specific instructional factors at OCU that influence students' decisions to re-
watch video lectures. Understanding the video lecture features prompting students to re-watch video lectures 
is crucial for enhancing the effectiveness of student engagement with video lectures in MOOCs. For these 
reasons the present study has these four research questions: 

• RQ1: How does the frequency of scanning between text and graphs influence the necessity for 
students to re-watch video lectures in MOOCs? 

• RQ2: What is the impact of audio-visual support on the need for students to re-watch video lectures 
in MOOCs? 

• RQ3: How does the ease of understanding textual and visual elements (text and images) affect the 
likelihood of students needing to re-watch video lectures in MOOCs? 

• RQ4: To what extent does the clarity of the professor's speech contribute to students' decisions to re-
watch video lectures in MOOCs? 

2.8 Hypotheses 

There is a positive relationship between the frequency of scanning eyes between text and graphs and 
the need to re-watch video lectures. 

There is a significant impact of audiovisual distraction on re-watching video lectures. 

There is a positive relationship between comprehensibility of text and images and the need to re-watch 
video lectures. 

There is a significant relationship between the clarity of the professor's speech on the need to rewatch 
the video lectures. 

3. Research Methodology 

3.1 Research Design 

In this study's context, survey participants were queried regarding their experiences with courses offered by the 
Open Cyber University (OCU), which provides approximately 400 different courses to a yearly enrolment of 
around 120,000 students (Han, 2012). While most OCU lectures feature an instructor appearing as a talking head 
in front of a plain backdrop without any supplementary visual aids, other OCU lectures incorporate visual aids 
alongside a range of learner-controlled options, allowing students to tailor their learning experiences to their 
preferences. From the standpoint of instructional delivery, the level of scaffolding provided varies from one class 
to another, with some instructors employing more comprehensive sequencing and fading of instruction (gradual 
reduction of instructional support as students gain mastery over the material being taught.) than others. It's 
worth noting that OCU primarily offers fully online classes, and it is essential to recognize that fully online classes 
in South Korea typically adhere to a conventional, teacher-centered approach (Lim, Kang and Park, 2016). This 
underscores the importance of improving the online learning experience in the form of video lectures for 
students in South Korea.   

3.2 Procedures and Participants  

The survey items were originally drafted in English and then translated into Korean. Subsequently, an expert in 
e-learning and the Open Cyber University (OCU) meticulously verified the translated content for accuracy. The 
OCU's ethics board, responsible for evaluating the research's ethical merit and its permissible use, granted 
approval for the survey. The survey link was subsequently included in an invitation extended to students, inviting 
their participation in the research. The survey was administered over a span of four weeks, following which the 
collected data was input into SPSS for subsequent analysis. A total of 1545 surveys were submitted, but 7 of 
these proved to be incomplete, resulting in 1538 usable surveys. An initial data examination focused on 
identifying outliers using Cook's, Mahalanobis, and Leverage values within the primary variables. In order to 
detect influential observations and potential outliers, Cook’s Distance and Mahalanobis Distance were applied. 
Cook’s Distance identifies points that significantly affect regression results (Cook, 1977), while Mahalanobis 
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Distance considers multivariate outliers by accounting for correlations between variables (Mahalanobis, 1936). 
The robustness of the dataset and model was ensured by these metrics As a result of this scrutiny, 9 cases were 
excluded, leaving a dataset of 1529 valid cases. The tables and figures presented in the forthcoming analysis are 
based on this refined dataset.  

To ensure the validity and reliability of the data collected from the study sample, IBM SPSS Statistics (version 23) 
software was used to conduct reliability tests on the data by the researcher. Cronbach’s alpha test was used to 
measure the internal consistency among the study variables. The analysis of the data found that the scale had a 
good internal consistency, with a Cronbach's alpha coefficient of 0.77. Cronbach's alpha is a measure of internal 
consistency, indicating how well the items on a scale are related to one another. A value of 0.77 suggests that 
the scale is reliable, meaning that the items are measuring the same construct consistently.  

The study participants were requested to respond to the survey in relation to their use of videos while studying 
and learning at the OCU. The dataset included representations from 126 distinct classes, which could be 
categorized according to the OCU's classification as follows: lifestyle and health (29%), social science (26%), 
humanities (11%), business and management (8%), computers and information technology (8%), foreign 
language (7%), natural science (7%), and mathematics (4%). While each class did not have exactly the same type 
of teaching materials and number of videos, the OCU operates on a 15 week teaching cycle and most courses 
had 15 corresponding videos, with each video averaging approximately 20 to 30 minutes in length.  The 
participant composition featured 872 females (56.8%) and 657 males (43.2%), with an average age of 23.7. The 
youngest participant was 18, while the oldest was 63. It's notable that this distribution of age, gender, and field 
of study aligns with the typical demographics found in research on e-learning environments in South Korea (Suh 
and Kim, 2013). 

Table 1 describes four constructs reflecting specific features of the video lectures that were created based on 
the questions where Likert-type scale with the range from 0 to 10, with 0 being ‘strongly disagree’ and 10 being 
‘strongly agree’. 

Table 1: Table showing the research questions and their constructs. 

Questions Construct 

I had to scan my eyes between text and graphs Arrangement of text and graphs 

Audiovisuals are distracting (reversed) Audiovisual support 

The text and images are easy to understand Text-image comprehensibility 

When the professor speaks it’s easy to understand him Professor's speech clarity 

Sometimes I had to rewatch part of the video Video lecture rewatching behavior      

4. Results and Findings 

4.1 Overview of Main Findings 

Multiple linear regression analysis at 95% confidence intervals was used for the data analysis. The dependent 
variable "Video lecture rewatching behavior" was regressed on predicting variables: arrangement of text and 
graphs, audiovisual support, text-image comprehensibility, and professor's speech clarity.  The independent 
variables significantly predict "video lecture re-watching" as the analysis showed a good model fit F(4, 1524) = 
42.928, p < 0.01, which indicates that the four factors under study have a significant impact on video lecture re-
watching behavior.  Variance Inflation Factor (VIF) and Tolerance values were examined. All predictors had VIF 
values below 3, which is well within the accepted threshold indicating no severe multicollinearity (Hair et al., 
2010), and the tolerance values are consistently above 0.1, which further supports the absence of 
multicollinearity concerns. The Durbin-Watson statistic (1.793) confirmed the independence of residuals.  

As shown in Figure 1, H1 evaluates whether there is a positive relationship between the arrangement of text 
and graphs and the need to re-watch video lectures. The results showed that the arrangement of text and graphs 
exhibited a significant positive relationship with the frequency of rewatching parts of the video (β = 0.34, t = 
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12.10, p < 0.01). Hence, H1 was supported. These results suggest that increased scanning between text and 
graphs is associated with a higher likelihood of needing to re-watch parts of the video, potentially indicating 
comprehension difficulties or cognitive overload during the learning process. H2 evaluates whether there is a 
significant impact of audiovisual support on re-watching video lectures, the relationship between the distraction 
caused by audiovisual support and the frequency of rewatching parts of the video was not statistically significant 
(β = 0.05, p = 0.08), suggesting that this variable has a weaker impact on the need to rewatch video lectures. 
Consequently, H2 was rejected. The results are presented in Table 2 and Figure 1. 

 

Figure 1: A diagram of multilinear regression analysis performed to evaluate the predictors and dependent 
variables 

Another predictor variable, H3 evaluates if there is a significant positive impact on the comprehensibility of text 
and images with the need to re-watch video lectures. text-image comprehensibility demonstrated a statistically 
significant negative relationship with the frequency of rewatching parts of the video lectures (β = -0.14, t = -3.39, 
p < 0.01). Hence, H3 was supported. This shows that when learners perceive the texts and     images in the video 
lectures as easy to understand, there is a decrease in the frequency of re-watching parts of the video lectures. 
The negative coefficient (-0.15) indicates that as the ease of understanding increases, the need to re-watch parts 
of the video lectures decreases. This relationship is statistically significant (p < 0.01), suggesting that it is unlikely 
to have occurred by chance. 

Lastly, H4 assesses whether there is a significant impact on the clarity of the professor's speech on the need to 
re-watch the video lectures. The professor's speech clarity also showed a statistically significant negative 
association with the need to rewatch parts of the video lecture (β = -0.12, t = -2.81, p < 0.01). The results showed 
that when learners find it easy to understand the professor's speech in the video lectures, there is a decrease in 
the frequency of re-watching parts of the lectures. The negative coefficient (-0.12) suggests that clearer speech 
patterns contribute to a reduced need for re-watching video lectures. This relationship is statistically significant 
(p < 0.01), indicating its reliability. The results are presented in Table 2. 

Table 2: Result of the multiple linear regression performed analysis on the dependent and dependent 
variables 

Coefficients 

Model 

Unstandardized 
Coefficients 

Standardiz
ed 
Coefficient
s 

t Sig. 

95.0% Confidence 
Interval for B 

Collinearity 
Statistics 

B Std. Error Beta 
Lower 
Bound 

Upper 
Bound 

Toleran
ce VIF 

1 (Constant) 4.932 .289   17.086 .000 4.366 5.498     

The texts images 
and graphs are 

easy to understand 

-.147 .043 -.141 -3.397 .001 -.233 -.062 .341 2.936 
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Coefficients 

Model 

Unstandardized 
Coefficients 

Standardiz
ed 
Coefficient
s 

t Sig. 

95.0% Confidence 
Interval for B 

Collinearity 
Statistics 

B Std. Error Beta 
Lower 
Bound 

Upper 
Bound 

Toleran
ce VIF 

When the professor 
speaks it is easy to 

understand him 

-.120 .043 -.117 -2.807 .005 -.204 -.036 .340 2.944 

audiovisuals are 
distracting 
(reversed) 

.068 .039 .049 1.767 .077 -.008 .144 .783 1.278 

I had to scan my 
eyes between text 

and graphs 

.339 .028 .323 12.102 .000 .284 .394 .830 1.205 

a. Dependent Variable: Sometimes I had to rewatch parts of the video 

4.2 Discussion 

The findings from this study reveal key insights into the factors that significantly influence the need for students 
to re-watch video lectures in MOOCs, highlighting the multifaceted nature of student engagement with video 
lectures. Some of the factors that were found to have a significant impact on the need to re-watch video lectures 
include arrangement of text  and graphs, text-image comprehensibility, and the professor’s speech clarity. These 
results suggest that arranging text and graphs to minimize eye scanning, ensure clarity of the professor's speech, 
and enhance text-image comprehensibility contributes to effective video lecture-watching strategies.  

One of the most noteworthy findings is the positive relationship between the arrangement of text and graphs  
(how frequently students have to eye scan between text and graphs) and the need to rewatch video lectures. 
This finding suggests that frequent eye-scanning between text and graphs may contribute to cognitive overload, 
compelling students to re-watch parts of the video.  This finding aligns with the cognitive load theory and two 
of its effects: redundancy effect occurring when the learners are presented with the same information in more 
than one modality (Sweller, 2024) and the split attention effect that promotes replacing multiple sources of 
information with one (van Merrienboer and Ayres, 2005). Students’ working memory resources are depleted as 
they scan both the text and graphs and might go back and forth in order to understand the content. Previous 
studies support this by showing that students expend additional cognitive resources when integrating 
fragmented information (Mutlu-Bayraktar & Bayram, 2018). As a result of this they might therefore need to re-
watch part of the video lectures if they have poor comprehension of the text and graphs used in this type of 
instructional content. Recent studies corroborate this finding. For instance, Raney, Campbell, and Bovee (2014) 
demonstrated that integrating text and graphical elements in instructional videos significantly reduces cognitive 
load and enhances information retention. The results suggest that designers of MOOC content should prioritize 
the seamless integration of textual and graphical elements to mitigate cognitive strain. 

When creating and designing lecture content, instructors should employ strategies promoting optimizing the 
visual representation of the content to not create additional cognitive load that could impede learning. In 
addition, educators should strive to design instructional materials that minimize the need for extensive eye-
scanning, perhaps by integrating text and graphical information more seamlessly or using annotations to guide 
students' attention effectively. This finding also suggests that designers of educational content should consider 
the principles of multimedia learning when creating instructional videos. For instance, placing text next to 
relevant graphics, rather than separately, can help reduce the cognitive effort required to integrate the two 
types of information, ultimately leading to greater recall (Mutlu-Bayraktar and Bayram, 2018). Moreover, 
interactive elements, such as clickable diagrams that provide additional information when needed, could help 
manage cognitive load by allowing students to access information at their own pace. 

In addition, another finding shows that there is a significant impact of the comprehensibility of text and images 
on the need to re-watch video lectures. According to our findings, when learners perceive texts and images as 
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easy to understand, they are less likely to re-watch parts of the video lectures. This finding aligns with cognitive 
load theory’s assertion that reducing extraneous load—such as poor visual clarity—can improve learning 
efficiency (Mayer, 2014).This result underscores the importance of clear and comprehensible visual aids in 
instructional materials as the visual clarity of instructional content emerged as a critical determinant influencing 
students' propensity to re-watch video lectures. While Mayer and Moreno (2003) argued that excessive 
audiovisual elements can lead to cognitive overload, the present findings suggest that audiovisual distractions 
may not play a pivotal role in students' re-watching behavior. However, another study  supports this finding by 
indicating that poor visual clarity can hinder students' comprehension, necessitating multiple viewings to grasp 
the content fully (Molnar, 2017). Based on this finding, it has been identified that poor visual clarity can impede 
students' understanding of video lectures, necessitating the need to re-watch video lectures to achieve a deeper 
grasp of the content. Low comprehension resulting from poor visual clarity can perpetuate a cycle wherein 
students feel compelled to revisit lectures in pursuit of deeper understanding. This finding is in line with another 
research that noted that students struggle to comprehend images and understand text used in media when the 
media used in instruction is very fast with low visual clarity thereby resulting in low comprehension as this 
prevents students from obtaining critical information from the media (Wildemuth, et al., 2003). This aligns with 
the cognitive load theory, suggesting that reducing extraneous cognitive load by enhancing visual clarity can 
improve learning efficiency (Mayer, 2014). Moreover, the implications of this finding extend to the design of 
instructional materials in general. Effective visual aids should not only be clear but also well-integrated with the 
spoken and written components of the lecture. This integration can help prevent the cognitive overload that 
occurs when students have to mentally integrate disparate sources of information. 

Furthermore, creating content aimed at enhancing the visual clarity of instructional materials holds promise for 
alleviating the burden of repetitive review and empowering students to engage more meaningfully with the 
course content (Koh and Ahn, 2023). Conversely, when presented with clear and comprehensible text and 
images, students exhibit a reduced demand for revisiting video lectures. This highlights the pivotal role of clear 
and comprehensible visual aids in instructional materials and video lectures within MOOCs. Designing content 
with a judicious balance between complexity and clarity becomes imperative in optimizing student 
comprehension and minimizing the need for redundant review of course materials.  

Furthermore, the current study found that learners' re-watching behavior of video lectures was impacted by the 
professor's speech clarity. Clear and comprehensible instructor speech reduces the likelihood that students will 
need to re-watch parts of the lecture. This finding is in line with previous research showing that video lectures 
with fast- speakers might lead to students becoming confused and overwhelmed, which in turn provokes them 
to replay parts of video lectures (Guo, Kim and Rubin, 2014). Similarly, another study showed that when the 
audio is audible and intelligible, students are unlikely to replay the lecture (Cunningham, Fägersten and 
Holmsten, 2010). Furthermore, it has also been demonstrated that problems with auditory intelligibility can lead 
to a reduction in comprehension levels because students may be unable to understand what is being said. And 
when learners find it hard to understand some part of the lecture due to its auditory intelligibility, they may 
need to rewatch the lecture to understand it better. Results that are more directly tied to the clarity of the 
instructor specifically support the findings of this study, as it has been found that students perceive more 
instructor clarity when re-watching feedback portions of video lectures (Fenton, and Murphy, 2023). In practical 
terms, this means that instructors should aim for a moderate speaking pace and use clear, concise language. 
Additionally, they can benefit from using subtitles and transcripts, which have been shown to aid 
comprehension, especially for non-native speakers (Pilarski, et al., 2008). Providing these additional resources 
can help ensure that all students, regardless of their language proficiency, can understand the lecture content 
without needing to re-watch it multiple times. These findings, along with the results of the current study, suggest 
that in the context of MOOCs, learners may not need to re-watch video lectures if once the speech voice of the 
instructor in the video lectures is clear, and they can understand the speech easily.  

Lastly, results from the study also noted that there is little to no significant impact of audiovisual support on the 
re-watching behavior of the learners on the MOOC platform. The study found that audiovisual support did not 
significantly impact the need to re-watch video lectures. While cognitive load theory suggests that excessive use 
of audiovisuals can lead to cognitive overload (Mayer and Moreno, 2003), another study by Lackmann, et al., 
2021, found that audiovisual support in video lectures led to better engagement, impact, performance, and 
learning outcomes, indicating their effectiveness in fostering deeper understanding.   The current study's 
findings imply that the presence or absence of audiovisual support alone may not be a decisive factor in students' 
re-watching behavior. This discrepancy could be due to the specific context of OCU's courses, where instructional 
styles and content delivery methods vary. It is also possible that the type and quality of audiovisual materials 
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play a role in their effectiveness. For example, high-quality visuals that are directly relevant to the content being 
discussed may be more beneficial than generic or distracting visuals. Additionally, the timing and pacing of 
audiovisual elements can influence their effectiveness. Well-timed visuals that reinforce the spoken content can 
help enhance understanding, whereas poorly timed or irrelevant visuals can cause confusion and distraction 
which might result in a situation where students need to rewatch the video lecture for better understanding. 

Other studies confirm that the video lecture style “talking head” in which the instructor speaks directly into the 
camera while using little to no audiovisuals is the most effective method of video lecture production style 
(Ilioudi, Giannakos and Chorianopoulos, 2013). This underscores the significance of minimizing audiovisuals in 
video lectures as the enormous use of audiovisuals can cause cognitive overload and unnecessary distraction 
which can lead to the learners re-watching the video lectures. Educators and content creators for MOOCs should 
consider designing courses with a focus on minimizing audiovisual distractions to foster sustained engagement. 

4.3 Limitations 

While this study sheds light on critical aspects of video lecture engagement and the re-watching behavior of 
video lectures in MOOCs, certain limitations must be acknowledged. First of all, the survey methodology relies 
on self-reported data of a limited range of video features. While the internal consistency of the instruments used 
in this study was confirmed to be reliable, the results of this study could be further  validated in future research 
through experimental conditions.  Additionally, the study predominantly examines quantitative aspects, leaving 
room for further qualitative exploration of student engagement with video lectures and the need to re-watch 
video lectures in MOOCs. Further research encompassing diverse learning platforms and a mixed-methods 
approach could provide a more comprehensive understanding of student engagement and re-watching behavior 
in MOOCs. Finally, in order to conclude whether the phenomenon of re-watching video lectures could serve as 
a barometer of the instructional efficacy of video lectures, it is important to investigate its impact on the learning 
outcomes. Furthermore, future research could consider some of the factors mentioned in the present study on 
different populations to see if the results are generalizable.  

5. Conclusion 

In conclusion, this research contributes significant insights into the multifaceted nature of student engagement 
with video lectures in MOOCs and the underlying factors driving the need to re-watch video lectures. Based on 
the findings of this study  the following instructional guidelines are recommended: 1) Present content that 
minimizes the need for extensive eye-scanning by positioning complementary textual/graphical sources in close 
proximity to each other. 2) Integrate  text and graphical information more seamlessly or use annotations to 
guide students' attention effectively. 3) Clearly integrate visuals  with spoken and written components of the 
lecture by ensuring that they complement each other rather than provide redundant or distracting information. 
4) Deliver instruction in a clear and concise language that only applies to the specific learning tasks to be learned 
at a given time. Following this framework should help learners avoid the need to re-watch videos. 

Our findings underscored the pivotal role of specific video attributes in shaping students' decisions to re-watch 
video lectures. Notably, the arrangement of text and graphs, the professor's speech clarity, and text-image 
comprehensibility emerged as significant determinants influencing re-watching behavior. The associations 
between text-image comprehensibility and professor's speech clarity and the need to re-watch parts of video 
lectures elucidate the profound impact of clear instructional delivery on student comprehension and retention. 
Furthermore, the positive relationship observed between the arrangement of text and graphs and the frequency 
of re-watching underscores the potential challenges associated with cognitive processing and information 
assimilation in MOOC environments. However, the absence of a statistically significant relationship between 
audiovisual support and the need to re-watch video lectures suggests a nuanced interplay between various video 
characteristics and student engagement patterns. Overall, these findings provide valuable guidance for 
educators, content creators, and instructional designers seeking to optimize student engagement and learning 
outcomes in MOOCs. 
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