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ABSTRACT  
Aim/Purpose Extant research provides conflicting information regarding the role that lecture 

behaviors play within e-learning lectures. This study sought to understand what 
role motivation plays in increasing the likelihood that students engage in lecture 
behaviors in general, and how motivation affects the differing types of  lecture 
behaviors. 

Background The growth of  online learning has increased the importance of  video lectures as 
a means of  delivering content. As with offline lectures, students may find it useful 
to adapt and change the way they interact with lectures to improve their learning. 
One possible approach that allows students to effectively manage any challenges 
they have in understanding a lesson is to initiate lecture behaviors to alter the flow 
of  information. 

Methodology In the present study, a survey was administered to cyber university students (n = 
2434) in order to examine at the relationship between intrinsic goal orientation (a 
type of  motivation) and levels of  lecture behaviors. 
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Contribution This research fills an important gap by showing the effects that motivation can 
have on how students interact with video lectures and suggests the ways in which 
students engaging in specific lecture behaviors do so in order to gain a better un-
derstanding of  the content. As lecture behaviors are an important part of  how 
students are interacting with this important and new method of  teaching, it is 
important to understand which characteristics make students more likely to en-
gage in lecture behaviors. 

Findings Students who have higher levels of  motivation are more likely to engage in lecture 
behaviors. These lecture behaviors may include splitting attention between media 
sources, pausing the video lecture, rewatching parts of  the video lecture, and di-
verting attention to obtain better audio or visual clarity. 

Recommendations 
for Practitioners 

Instead of  just tracking students’ viewing progress on each course lecture video, 
instructors should further endeavor to measure their students’ use lecture behav-
iors in relation to online course lecture content. Doing so can provide valuable 
insight into students’ level of  engagement with course lecture materials and over-
all levels of  intrinsic goal orientation.  

Recommendations 
for Researchers  

Researchers need to start factoring in how student characteristics interact with 
instructional engagement when investigating online learning. 

Impact on Society Improvement in our understanding of  online learning helps improve the quality 
of  instruction, which provides a net gain for society. 

Future Research This paper is a broad overview using a survey, so future research should focus on 
a more detailed analysis of  lecture behaviors, possibly using controlled experi-
ments. 

Keywords cyber university; intrinsic goal orientation; Korea; lecture behaviors; motivation; 
online learning 

INTRODUCTION  
E-learning has been viewed by universities as a potential means of  offering high-quality education as 
enrollment and budgets decline (H. S. Lee & Lee, 2015). Likewise, students themselves recognize the 
advantages of  online learning, including a wide variety of  course offerings and flexibility in schedul-
ing and pacing (Parsad, Lewis, & Tice, 2008). As the use of  online learning environments increases 
worldwide, the clear delivery of  course contents to students is an important consideration, particular-
ly since lack of  interest and motivation have been commonly reported in e-learning situations (H. J. 
Lee & Rha, 2009; Russo & Benson, 2005). Online lecture videos are an important component of  
many e-learning environments, as they enable students to access lecture contents at any time. When 
students experience feelings of  confusion while watching course lecture videos, they may exhibit a 
variety of  lecture behaviors in order to increase their comprehension. These behaviors can include 
pausing, scrolling backward or forward in order to rewatch or skip contents, increasing the playback 
speed of  the video, looking away from the video in order to listen carefully, dividing attention be-
tween text and visuals, and temporarily ceasing to listen in order to focus on the video screen.  

Another term that is highly related to lecture behaviors in the literature is learner-controlled pacing, 
which refers to learning environments in which students can exert control over the pacing and flow 
of  course content (Williams, 1993). In courses that utilize online lecture videos, learner-controlled 
pacing means that students are provided with options such as pausing, repeating, and accelerating 
and decelerating playback speed while watching video instruction. Studies have demonstrated that 
learner-controlled pacing benefits learning and that it may be a successful approach to learning the 
course content (Mayer & Chandler 2001; Mayer, in Tabbers & de Koeijer, 2010). Schwan and Riempp 
(2004) showed that in courses that enable learner-controlled pacing, students to gain a deeper under-
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standing of  course content than if  learner-controlled pacing is not enabled. Another factor that may 
affect how students behave in online learning environments is intrinsic motivation (Martens, Gulik-
erst, & Bastiaens, 2004). This is because high levels of  intrinsic motivation result in complex pro-
cessing by students as they endeavor to understand more complex content as an end in itself, rather 
than for any external reward (Pintrich, 1991). Intrinsically motivated students are more likely to set 
goals that may ultimately determine how they engage the course material (Meece, Blumenfeld, & 
Hoyle, 1988). Intrinsic goal orientation (IGO) refers to the internal motivations for learning as they 
relate to goal setting. IGO refers to the internally-driven motivation of  the student to achieve their 
general course goals (Pintrich, 1991). When students have high levels of  IGO, they are more likely to 
engage in the learning process due to a sense of  challenge, curiosity, or mastery (Pintrich, 1991). 
Considering that intrinsically motivated students are more likely to implement more successful strate-
gies to achieve their learning goals, and given the wide variety of  approaches to and rates of  success 
with using lecture behaviors while watching course videos online, it is worthwhile to examine the role 
of  IGO on students’ use of  lecture behaviors while watching online course videos. Therefore, the 
present study presents the results of  a survey given to the students of  a cyber university in South 
Korea (n = 2434) in order to examine at the relationship between IGO and students’ use of  lecture 
behaviors. 

LITERATURE REVIEW 

THE ROLE OF MOTIVATION IN E-LEARNING 
According to a meta-analysis by Payne, Youngcourt and Beaubien (2007), studies have shown that 
learners who display mastery goal orientation are more successful with regards to learning the course 
content. High levels of  IGO indicate that the learner is aiming to gain a deeper understanding of  
specific activities and tasks (Lyke & Kelaher Young, 2006). This reflects the attitude of  sustained per-
severance toward learning that is associated with IGO (Vansteenkiste, Lens, & Deci, 2006). The 
manner in which intrinsically motivated learners cognitively process information may enable them to 
better understand course content and increase learning. Increased levels of  learning can be achieved 
when learners utilize unoccupied space in their working memory to set goals (Granger, 2012). Evi-
dence of  this can be found in cognitive behavior modification, where goal-setting is part of  the 
change in a learner’s cognitive processes (Stipek, 1996). Moreover, the implementation of  learners’ 
specific goal orientation affects their motivation, cognition, and achievement (Wolters, 2004). Pintrich 
and DeGroot (1990) provided further evidence of  this by showing a connection between IGO and 
the implementation of  specific cognitive strategies used to increase learning. Ultimately, motivation is 
seen as an indicator of  learners’ cognitive processing (Sins, van Joolingen, Savelsbergh, & van Hout-
Wolters, 2008). In the rather autonomous context of  e-learning, the motivation levels of  students 
have been shown to affect levels of  germane load and to play an important role in students’ 
achievement. M. K. Lee, Cheung, and Chen reported that intrinsic motivation (perceived enjoyment) 
significantly affected students’ intention to engage in an internet-based learning medium. Zusho, Pin-
trich, and Coppola (2003) found that high academic achievers had increased levels of  motivation in 
the forms of  subjective feelings of  self-efficacy and task value. 

As certain behavioral responses to lectures apply only to video (e.g., pausing and scrolling backward 
and forward) and not to traditional classroom lectures, it would seem that online video lectures pro-
vide advantages in allowing students to control the pace and flow of  content (Schwan & Riempp, 
2004). Furthermore, lecture behaviors help mitigate the negative correlation between certain types of  
poor instruction and student learning (Costley, Fanguy, Baldwin, & Lange, 2017). However, some 
studies have shown that lecture behaviors may increase extraneous cognitive load, thereby impeding 
comprehension. For example, when attention is split between separated sources within a video lec-
ture, extraneous cognitive processing by students can be increased (Kizilcec, Bailenson, & Gomez, 
2015; Mayer & Moreno, 2003). Caspi, Gorsky, and Privman (2005) reported that even short pauses 
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while viewing online lectures interrupted the context of  the instruction being given. Kalyuga (2008) 
noted that less proficient learners may experience additional cognitive burden when faced with the 
option of  controlling the pace of  a video lecture. Moreno and Valdez (2005) and Tabbers, Martens, 
and van Merriënboer (2004) reported that learner-controlled pacing provided no benefit compared to 
system-controlled pacing (in which learners view instructional videos without the ability to regulate 
the pace). Le, Joordens, Chrysostomou, and Grinnell (2010) found that learners who used lecture 
behaviors most often when watching lecture videos exhibited the worst performance, which casts 
doubt upon the efficacy of  lecture behaviors as a learning strategy. Le et al. (2010) also reported in-
creased lecture behaviors in learners who implemented a surface strategy to learning, which is an ap-
proach that is driven by extrinsic motivation, where the student attempts to avoid failure while spend-
ing as little time and effort as possible (resulting in rote learning). In that study, the researchers found 
that pausing the video was negatively correlated with course grade point average (Le et al., 2010).  

However, claims of  the ineffectiveness of  lecture behaviors as a learning strategy should be consid-
ered in light of  evidence that they are beneficial. Kim et al. (2014) pointed out that action peaks in 
interaction data – where a large number of  learners exhibit lecture behaviors during a specific time 
period – may be caused by the learners’ level of  interest or perceived importance of  the topic rather 
than by confusion with the topic. Veletsianos, Pasquini, and Reich (2016) reported a strategy of  re-
watching videos at a different playback rate in order to review main points and increase note-taking, 
while Bruff, Fisher, McEwen, and Smith (2013) noted that learners may believe that increasing the 
video playback rate would help to increase focus and learning from the lecture. According to Budin 
(2016), pausing may be part of  learning strategy if  the learner uses the time to encode meaningful 
amounts of  information (Ruhl, Hughes, & Schloss, 1995 in Budin, 2016). Additionally, Cardall, 
Krupat, and Ulrich (2008) found that all 204 respondents who were surveyed had viewed video lec-
tures and that the majority of  respondents had increased the playback rate of  the videos and indicat-
ed that this behavior was beneficial to their learning. Owston, Lupshenyuk, and Wideman (2011) 
noted that proficient students often skip ahead to specific sections and view these sections only once. 
This behavior is contrasted by that of  less proficient students, who usually watched the entire videos 
from start to finish. The work of  von Konsky, Ivins, and Gribble (2009) showed a similar result, with 
proficiency being associated with watching less of  the video lecture contents as well as a tendency to 
watch particular sections rather than entire videos, while low proficiency was associated with a ten-
dency to view the videos in their entirety. 

MOTIVATION  AND LECTURE BEHAVIORS 
The act of  watching an online lecture video can perhaps, in and of  itself, be considered a sign of  
course engagement, with estimates in the literature suggesting that only 50% of  the students watch 
all videos in e-learning settings (Costley, Hughes, & Lange, 2017). For this reason, lecture behaviors 
have often been viewed as signals of  further student engagement in learning processes relevant to 
course materials. Kim et al. (2014) noted that lecture behaviors at certain points in a video may be 
caused by student interest in that topic or by the perceived importance of  that subject to the viewer. 
Veletsianos et al. (2016) reported a learner strategy of  viewing videos a second time with adjusted 
speed in order to review points and take more complete notes. Bruff  et al. (2013) mentioned a learn-
er who explained that increasing the playback rate of  a lecture video would enable him or her to “stay 
focused” and gain more information from the stimulus. Referring to Berliner (1987, in Budin, 2016), 
Budin noted that pauses increase learner engagement and possibly performance.  

Research shows that the level to which students are cognitively engaged is an important determiner 
of  student participation. However, not all lecture behaviors represent engagement with the course 
material, and, in fact, some may indicate the opposite. Students’ appetitive and aversive motivational 
systems, which motivate “approach” or “avoidance” behaviors, respectively, influence the level of  
cognitive processing when students are exposed to motivationally-relevant stimuli. Sinha, Jermann, Li, 
and Dillenbourg (2014) pointed out that in e-learning contexts, the goal of  the appetitive system is 
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acquiring information and exploring topics in depth and the aversive system primarily motivates 
avoidance of  certain parts of  the video instruction. Thus, Sinha et al. (2014) go on to describe click 
behaviors of  the appetitive motivational systems as rewatching, seeking and scrolling back to clear up 
confusing concepts, and decreasing the playback speed, while click behaviors representing the aver-
sive motivational system are skipping and increasing the playback speed. In a study on the effects of  
learner-controlled pacing while watching an instructional animated slide show, Tabbers and de Koei-
jer (2010) found that students’ desire to learn more about the topic being covered had no effect on 
the amount of  interaction behaviors (analogous with lecture behaviors, in this case) they exhibited 
while viewing the slides. 

THE CURRENT STUDY 
The present research examined students taking classes at the Open Cyber University (OCU) in South 
Korea, which offers credit classes online for students enrolled in any of  the 23 brick-and-mortar uni-
versities that comprise the OCU consortium. The OCU is presently the largest cyber university in the 
nation, with about 120,000 students enrolled in approximately 400 classes (Open Cyber University, 
n.d.). Appetitive lecture behaviors represent an earnest attempt by the learner to comprehend the 
instruction content (Sinha et al., 2014). Levels of  IGO have been shown to benefit student learning, 
as more motivated learners are more likely to attempt to master the contents, thereby increasing lev-
els of  learning (Payne et al., 2007). In particular, high levels of  IGO are predictors of  increased cog-
nitive processing of  students (Sins et al., 2008). The work of  Costley et al. (2017) showed that appeti-
tive lecture behaviors provide students with an important benefit in navigating confusing content in 
lecture videos, as lecture behaviors mitigate the negative correlation between extraneous load and 
germane load. Considering the effects of  both lecture behaviors and motivation on learning, it is 
worthwhile to attempt to understand the relationship between these two factors. Therefore, the pre-
sent research examines the following hypotheses: 

Research Hypotheses 
1. Motivation is positively correlated with appetitive lecture behaviors in total.  

2. Motivation is positively correlated with the constituent parts that make-up the lecture behav-
ior construct.  

METHODS 

RESEARCH PROCEDURES, DATA COLLECTION, AND PARTICIPANTS 
To initially understand the nature of  learning in the OCU, this research project started with brief  in-
terviews with students (n =10) alone, in pairs, or in groups of  3. While the questions were open-
ended about the learners’ experience using the OCU, there was a slight focus on the nature of  learn-
er-to-learner interaction as a part of  their classes. In relation to this, students generally answered that 
there was a lack of  interaction or learning activities as a part of  the OCU, and that video lectures 
were the focal point of  learning and instruction. For this reason, a survey was designed asking stu-
dents (n=92) about the OCU’s automated feedback systems, instructional design, and video lectures. 
This survey showed that there were important relationships between student learning and various 
aspects of  the OCU’s learning systems so a more detailed survey was devised to be given to a larger 
portion of  the OCU’s student base. This survey, which is used for this research, is more focused in 
its contents, dealing more directly with how students utilize the OCU’s video lectures and how that 
affects their learning.  

This survey was written first in English and then translated into Korean, the language used in the 
OCU, by a native speaker of  Korean who is knowledgeable regarding e-learning. That translation was 
also checked by someone experienced with both online learning and the OCU and was found to be 
accurate. Therefore, a Google Sheets form was created containing the items and sent to the OCU’s 
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administrative offices. They also checked whether the survey was acceptable for the students to par-
ticipate in and then posted a link on their main board inviting students to fill out the survey. The sur-
vey was active for one month and was subsequently taken down.  

The participants in this survey filled out a survey using Google Sheets. 2689 students filled out the 
survey; however, 255 did not complete all parts of  the survey that were pertinent to this research 
project, leaving 2434 complete surveys. Of  the 2434, 1241 (51%) were female and 1193 (49%) were 
male. The average age of  the subjects that were part of  this study was 23.6, with a standard deviation 
of  3.4. The oldest participant was 63, and the youngest was 19. In looking into other research on 
OCU, similar distributions of  gender and age have been found (Suh & Kim, 2013). Among the par-
ticipants in this research program, a wide variety of  classes were taken. The breakdown of  these clas-
ses has been found to be similar to other research into the OCU (Kobayashi & Kim, 2010). 

INSTRUMENT DEVELOPMENT 
The Motivated Strategies for Learning Questionnaire (MSLQ) is used to evaluate college students’ 
motivational orientations and their use of  different learning strategies (Pintrich, 1991). One part of  
this was used for the items to measure IGO. The items were Likert-type scales with a range from 1 to 
7, with 1 being labeled “strongly disagree” and 7 being labeled “strongly agree”. The MSLQ contains 
a collection of  constructs designed to measure students’ levels of  motivation and use of  learning 
strategies. From the MSLQ, four items were used in this study to measure IGO: (1) In a class like this, 
I prefer course material that really challenges me so I can learn new things; (2) In a class like this, I 
prefer course material that arouses my curiosity, even if  it is difficult to learn; (3) The most satisfying 
thing for me in this course is trying to understand the content as thoroughly as possible; and (4) 
When I have the opportunity in this class, I choose course assignments that I can learn from even if  
they don’t guarantee a good grade. The Cronbach’s Alpha for this construct was .833, which is ap-
propriate for this type of  research.  

To establish the lecture behaviors that would be measured for this study, the help of  five of  the stu-
dents involved in the initial interviews was enlisted. A brief  discussion covered likely behaviors they 
might engage in to improve their comprehension of  the video lectures. Five items were generated 
from this discussion which were (1) I had to scan my eyes back and forth between the text and the 
graphs/images in the videos I watched; (2) I sometimes had to pause the video to read something on 
the PPT/whiteboard; (3) I had to rewatch some parts of  the lecture to fully understand it; (4) I 
sometimes had to look away from the screen to listen more carefully; and (5) I sometimes had to stop 
listening to focus on something on the screen. In the present study, these items were presented as 
Likert-like, and participants were asked to score how strongly they agreed with the statements be-
tween 1 and 7. The Cronbach’s Alpha was calculated for the combined construct at .878, which is 
appropriate for this type of  research, and for a newly created construct.  

RESULTS 
To get an overview of  the main variables used in this research, descriptive statistics for IGO, com-
bined lecture behavior, and the constituent indicators that make up the lecture behavior construct are 
shown in Table 1. All of  the variables had a minimum value of  1 and a maximum value of  7, with a 
mean of  3.94 for IGO and 4.48 for lecture behaviors. Among the lecture behavior indicators, the 
means were similar, though the indicator with the highest mean (and therefore likely the most com-
mon) was I had to rewatch some parts of  the lecture to fully understand it (5.59), second was I had 
to scan my eyes back and forth between the text and the graphs/images in the videos I watched 
(4.58), third was I sometimes had to pause the video to read something on the PPT/whiteboard 
(5.52), fourth was I sometimes had to stop listening to focus on something on the screen (4.51), and 
the indicator with the lowest mean was I sometimes had to look away from the screen to listen more 
carefully (4.22).  
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Table 1. Descriptive statistics for the main variables 

 N Min Max Mean SD 

Intrinsic Goal Orientation 2434 1 7 3.94 1.26 

Lecture behavior 2434 1 7 4.48 1.17 

Scan my eyes between the 
text and graphs/images 

2434 1 7 4.58 1.42 

Pause to read something 2042 1 7 4.52 1.52 

 

To understand the research questions that were a part of  this research, Pearson’s bivariate correla-
tions were used. As shown in Table 2, there is a positive statistically significant relationship between 
IGO and lecture behavior (.371). This relationship had p-values of  <.01. Also shown in Table 2 is 
the relationship between age and gender (-.307), revealing that men are older than women in the 
OCU, which is likely because Korean males are forced to serve two years in the military, which they 
often complete before they start university study or after their freshman year is finished. There are 
also small but statistically significant relationships between IGO and gender (-.105), which means 
males have a higher level of  IGO, and between IGO and age (.071), showing that older students have 
higher levels of  IGO. Also, there was a statistically significant relationship between age and lecture 
behavior (.70), showing that older students are more likely to engage in lecture behavior.  

Table 2. Correlations between the main variables (n=2434) 

 Age Gender Intrinsic Goal 
Orientation 

Lecture 
Behavior 

Age 1    

Gender -.307** 1   

Intrinsic Goal Orientation .071** -.105** 1  

Lecture Behavior .070** 0.004 .371** 1 

** p = < .01 

The relationship between indicators used to generate the lecture behavior construct and IGO can be 
seen in Table 3. All 5 indicators have a strong statistically significant relationship with IGO. The indi-
cator with the highest correlation with IGO was I had to scan my eyes back and forth between the 
text and the graphs/images in the videos I watched (.358), followed by I sometimes had to stop lis-
tening to focus on something on the screen (.321), with I sometimes had to look away from the 
screen to listen more carefully (.285) third, fourth being I had to rewatch some parts of  the lecture to 
fully understand it (.283), and the indicator with the lowest correlation with IGO was I sometimes 
had to pause the video to read something on the PPT/whiteboard (.260).  
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Table 3. Correlations between intrinsic goal orientation and the individual lecture 
behaviors (n=2434) 

  1 2 3 4 5 6 

1 Intrinsic Goal Orienta-
tion 1           

2 Scan my eyes between the 
text and graphs/images .358** 1         

3 Pause to read something .260** .493** 1       

4 Rewatch to fully under-
stand .283** .520** .764** 1     

5 Look away from the 
screen to listen .285** .452** .498** .549** 1   

6 Stop listening to focus on 
the screen .321** .549** .630** .681** .566* 1 

  ** p = < .01 

DISCUSSION 
The survey responses collected in the present study show a strong relationship between IGO and 
each of  the appetitive lecture behaviors examined. These results indicate that more motivated stu-
dents utilize lecture behaviors more frequently as part of  their learning strategies in e-learning envi-
ronments and that lecture behaviors may be viewed as a signal of  a learner’s willingness to engage 
with and understand the content being presented in a lecture video. The present results contradict 
those of  Tabbers and de Koeijer (2010), who found no relationship between students’ desire to learn 
more about a topic and the amount of  lecture behaviors they exhibited while viewing media. Prior 
work has suggested that students prefer to have the option to exhibit lecture behaviors while watch-
ing course videos (i.e., learner-controlled pacing) and that doing so helps keep them focused and en-
gaged, which may be considered aspects of  motivation (Galbraith, 2004). Considering that the results 
of  the present study show that the most motivated students exhibit lecture behaviors most frequently, 
it seems that there is a very clear link between motivation and lecture behaviors. Taken together, 
these results suggest the possibility of  a virtuous cycle of  learner-controlled pacing increasing moti-
vation, and increased motivation leading to a greater number of  lecture behaviors being implemented.  

Among the five lecture behaviors examined in the present study, the three behaviors that showed the 
strongest correlation with IGO were scanning the eyes back and forth between text and images, ces-
sation of  viewing in order to listen carefully to the lecture, and cessation of  listening to focus on 
something on the screen. Interestingly, these three behaviors are not particular to e-learning envi-
ronments and may be applied in traditional classrooms as well. A possible explanation for this is that, 
as IGO has been found to be positively correlated with the ability to select successful learning strate-
gies (Nevgi, 2001; Svinicki, 2005), more motivated students may have successfully used these lecture 
behaviors in their traditional classroom environments and simply transferred them to a new e-
learning environment. Perhaps the slightly lower correlation between students with higher levels of  
IGO and video-specific lecture behaviors could be due to less familiarity with the online learning 
environment since, given the dominance of  traditional classroom environments in pre-university ed-
ucation, such students would have received the vast majority of  their education in brick-and-mortar 
classrooms.  



Fanguy, Costley, Lange, Baldwin, & Han 

479 

There were correlations found between lecture behaviors and IGO, but there were also strong corre-
lations among individual lecture behaviors. More specifically, the constituent behaviors that made up 
the lecture behavior construct were strongly correlated with each other. Among these, the relation-
ship between pausing the video and rewatching was especially clear. As discussed in the work of  Kim 
et al. (2014) and Li, Kidzinski, Jermann, and Dillenbourg (2015), frequent pausing is often a sign of  
confusion, and prior research has shown that students who have a difficult time understanding the 
content of  a video are more likely to rewatch (Le et al., 2010; Lin et al., 2016). Strong correlations 
were additionally shown between cessation of  viewing the video to listen carefully to the lecture and 
to rewatching the video. Cessation of  listening in order to focus on some visual aspects of  the slide 
was correlated most strongly with rewatching and pausing the video. Such correlations seem reasona-
ble, as confusion when listening to an audio medium is likely to induce replaying the stimulus for 
clarity, as pausing the video essentially removes the audio element while freezing the visuals on the 
screen. On the other hand, when confused by visual elements on the screen, pausing enables students 
to continue to view the visuals on the slide without the distraction of  audio, before replaying the sec-
tion for final clarification. Cessation of  listening to focus on visuals was also strongly related with 
scanning one’s eyes between text and visuals. The need to scan one’s eyes between text and images 
may indicate visual overload on the part of  the learner, and cessation of  listening to the audio may be 
a coping mechanism to enable greater focus on the confusing aspect of  the stimulus. 

CONCLUSION 
The present study has examined the relationship between IGO, which has been shown to be a strong 
predictor of  student success in e-learning environments, and appetitive lecture behaviors, which have 
often been shown in the literature to be a successful learning strategy. Through analysis of  survey 
response data collected from 2434 students enrolled in South Korea’s OCU, a strong positive correla-
tion was found between students’ levels of  IGO and their use of  lecture behaviors, suggesting that 
lecture behaviors may be considered as a sign of  student engagement with the course content. More-
over, even stronger correlations were found among individual lecture behaviors, suggesting that stu-
dents tend to use such behaviors in concert as part of  an active learning strategy.  

There are several implications of  these findings. The first is that instead of  just tracking students’ 
viewing progress on each course lecture video, instructors should further endeavor to measure their 
students’ use lecture behaviors in relation to online course lecture content. This can be done through 
collecting self-reported survey data, as was done in the present study, through direct observation of  
students viewing video content, or through analyzing clickstream data (the tracking of  individual 
mouse clicks performed within the viewing window), if  such information is available. Data on stu-
dents’ use of  lecture behaviors can provide valuable insight into students’ level of  engagement with 
course lecture materials and overall levels of  IGO. Considering that highly motivated students tend 
to be more successful at learning and the positive correlation between IGO and lecture behaviors 
found in this study, lecture behaviors are likely to be a successful learning strategy in e-learning con-
texts. Furthermore, the lecture behaviors examined herein have been shown in a previous study to be 
positively correlated with germane load and to mitigate the negative correlation between extraneous 
and germane load (Costley et al., 2017). Therefore, it is reasonable that instructors should seek to 
encourage the use of  lecture behaviors in students who tend not use them, just as instructors may 
seek to increase other types of  appetitive lecture behaviors during traditional lectures, such as note 
taking, asking and responding to questions, and eye contact. As e-learning is still a relatively new 
mode of  instruction and many students may still be unfamiliar with it, instruction on effective use of  
lecture behaviors while watching course videos could help to increase student engagement in the 
course and learning outcomes as well.  

Although the findings of  the present study are valuable to instructors and content creators in e-
learning contexts, several limitations must be noted. The first of  these is the use of  self-reported in-
formation on students’ use of  lecture behaviors. Such self-reported data indicates whether or not 
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students engaged in lecture behaviors and what types of  behaviors they employed. However, click-
stream data, which has been used in a number of  studies (Guo, Kim, & Rubin, 2014; Kim et al, 2014; 
Le et al. 2010; Li et al. 2015), provides more detailed insights into how and when lecture behaviors 
are used. Unfortunately, clickstream data from the OCU was unavailable. Another possible limitation 
of  the present study is that the subjects were pooled from a homogenous population in South Korea. 
South Korea has the highest bandwidth per person of  any nation in the world (Tan, 2016), and it 
may be reasonably assumed that the population is more familiar with the usage of  computers and the 
internet than citizens of  nations with less developed economies or technical infrastructures. It is, 
therefore, possible that the relatively high level of  familiarity and comfort with online environments 
may have predisposed the South Korean students to engage in a higher number of  lecture behaviors. 
For this reason, it would be interesting to examine how familiarity with online environments affects 
the relationship between IGO and lecture behaviors, especially in regions with less developed IT in-
frastructures.   
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