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Abstract: The use of video-based open educational resources is widespread, and includes multiple approaches to
implementation. In this paper, the term “with-video assignments” is introduced to portray video learning resources
enhanced with assignments. The goal of this study is to examine the factors that influence students’ intention to
adopt with-video assignments. Extending the Technology Acceptance Model (TAM) by incorporating students’
emotions, we applied partial least squares structural equation modeling based on a sample of 73 students who
systematically experienced with-video assignments in their studies. In addition, students’ activity was analyzed
using aggregated time series visualizations based on video analytics. Learning analytics indicate that students
make varying use of with-video assignments, depending on when they access them. Students are more likely to
watch a greater proportion of the video when they use with-video assignments during the semester, as opposed to
during the exams. Further, the findings highlight the important role of students’ emotions in adopting with-video
assignments. In addition, perceived usefulness of with-video assignments increases their positive emotions and
intention to adopt this medium, while perceived ease of use increases only their intentions. Together, these

constructs explain 68% of the variance in students’ intention to adopt with-video assignments.
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1. Introduction
In the past few years, there has been a sharp increase in the employment of video for learning. Video-based
learning techniques and practices have been assimilated in numerous settings, including “flipped” (or “inverted”)
classrooms, Small Private Online Courses (SPOCs), and extended Massive Open Online Courses (xMOOCs).
Traditional lectures might not be able to serve the purpose of disseminating information, since such information
may be easily retrieved from online video lecture repositories at any time. Video lectures have given rise to flipped
classrooms and may even assist SPOCs (Fox, 2013). This particular type of blended-learning classroom uses
technology (e.g., videos) to take lectures outside the classroom, thereby giving students and teachers more time
for active learning inside the classroom (Roehl, Reddy, & Shannon, 2013). By utilizing learning materials as a
supplement to classroom teaching, instead of being viewed as a replacement for it, the aim is for these techniques

to increase instructor leverage, and student throughput, mastery, and engagement (Fox, 2013).

Video resources have emerged as one of the premier forms of learning materials. In our paper we use the term
“with-video assignments” to refer to a video enhanced with assignments for the purpose of achieving defined
competences and making video resources more attractive. With the widespread adoption of online video lecture
communities—such as Khan Academy, Lynda.com, and VideoLectures.net, to mention few—conducting
research on how students learn via video lectures, as well as the value of enhancing videos with other teaching
approaches (e.g., assignments) has become critical. Despite the significant existing body of related research on
the impact of video lectures (Giannakos, 2013; Mikalef, Pappas, & Giannakos, 2016), as well as the rise of
analytics for video-based learning systems (Giannakos, Sampson, Kidzinski, & Pardo, 2016; Pappas, Mikalef, &
Giannakos, 2016), the majority of earlier efforts have mainly focused on the sporadic or single use of video
lectures in an educational context (Evans, 2008) and/or the investigation of only one factor, such as student
performance (Kazlauskas & Robinson, 2012). During recent years, an increasing number of universities and
educational technology providers (e.g., Udacity, edx) have begun to offer with-video assignments; however, this
promising open-educational resource is yet to be empirically explored. Investigating students’ adoption and use
of with-video assignments via learning analytics, as well as students’ attitudes thereof, will allow us to better

understand the importance of enhancing video materials with assessment affordances.

To address the abovementioned critical issues, this study provides a first step towards understanding students’
multifaceted attitudes in relation to with-video assignments. In particular, the study investigates students’ adoption

and use of with-video assignments. The student sample for this research used with-video assignments to



supplement their studies; based on the captured learning analytics, as well as a post-attitudinal survey, we provide

information on students’ use and adoption. Therefore, this study aims to address the following research question:

RQ. Do students’ perceptions and attitudes regarding with-video assignments lead them to higher adoption?

The remainder of the paper is organized as follows. Section 2 outlines related work in this field and the focus of
this research, while section 3 presents the research model, along with its hypotheses. Section 4 describes the
research methodology that was applied, and section 5 presents the empirical findings. Section 6 presents a
discussion of the findings, and the paper concludes with section 7, which summarizes the work conducted in this

study.

2. Background

Video lecturing has been constantly gaining momentum over the past few years as one of the core open-
educational resources (McGreal, Sampson, Chen, Krishnan, & Huang, 2012). Modern video repository systems
(e.g., Khan Academy, Lynda.com, PBS Teachers, Moma’s Modern Teachers) have harnessed the power of social
software tools and enhanced the videos present on them, leading to the creation of big data sets that increase the
importance of learning analytics. The tendency of infusing videos with social software tools (such as wikis,
weblogs, Facebook, Twitter, MySpace, and e-portfolios) is based on the affordances these tools provide, which

can potentially promote video lectures.

Video lectures are gaining prominence, with instructors deploying them in various ways, including broadcasting
lectures for distant education (Maag, 2006), delivering recordings of in-class lectures with face-to-face meetings
for review purposes (Brotherton & Abowd, 2004), and delivering lecture recordings before class to conserve class
time and provide more opportunity for hands-on activities (Day & Foley, 2006). However, videos are not restricted
to the abovementioned applications; other areas in which they have been used include presenting course topics
(Jadin, Gruber, & Batinic, 2009) and providing supplementary learning material for self-study (Dhonau &
McAlpine, 2002). Adding to the importance of learning analytics, several studies have focused on the potential
educational advantages and disadvantages of video lectures (Ljubojevic, Vaskovic, Stankovic, & Vaskovic, 2014;
Traphagan, Kucsera, & Kishi, 2010). Previous studies have also examined different production styles, such as
PowerPoint slide presentations with voiceover, full-screen videos of an instructor drawing (Khan-style), video
captured from a live classroom lecture, an instructor recorded in a studio with no audience and close-up shots of

the instructor’s head, and so on (Guo, Kim, & Rubin, 2014).



In general, previous studies have found that students make particular use of video lectures when these lectures are
related with graded assignments and exams (Giannakos, Krogstie, & Aalberg, 2016). Students also enjoy having
freedom with respect to when and where they learn, selecting the content they want to learn, and managing the
pace of their learning (Heilesen, 2010). For students using video lectures, several aspects have been found to
improve, such as perceived sense of independence (Jarvis & Dickie, 2009), increased self-reflection (Leijen, Lam,
Wildschut, Simons, & Admiraal, 2009), higher efficacy in test preparation (McCombs & Liu, 2007), and more
frequent review of material (A. O’brien & Hegelheimer, 2007). The control over the medium that well-designed
video lectures afford learners has also been noted to affect their perceptions of convenience and their supplemental
practice (Hannafin, 1984). Students use video lectures in a range of ways (Ullrich, Shen, & Xie, 2013) and for a
number of different reasons (Donkor, 2011; Traphagan et al., 2010). However, Van Zanten, Somogyi, and Curro

(2012) argued that the most common reasons for use are for revision and review during examination periods.

During recent years, several research studies have been conducted on interactive and novel features that have now
become standards in state-of-the-art systems. These include slide-video separation, annotation, social
categorization and navigation, advanced search, and questions on interactive videos (Kim et al., 2014;
Kleftodimos & Evangelidis, 2016; Wachtler & Ebner, 2015; Wachtler, Hubmann, Zohrer, & Ebner, 2016).
However, using video lectures is fundamentally different from working with conventional means of learning, such
as textbooks or even digital textbooks. Video lectures are convenient in terms of setting the pace of learning
through their extra navigation and multimedia affordances, thereby enhancing the learning experience (Giannakos
& Vlamos, 2013). While video lectures differ from textbooks in their lack of typography, which allows learners
and instructors to emphasize key areas, they do provide extra information conveyed via the video’s pace and social

aspects such as the voice tone, expression of emotions, visual cues, and so on.

Research on video technologies for learning has traditionally explained how students’ extrinsic motivators,
utilitarian attributes and cognitive perceptions influence their behavior towards adopting a technology that may
enhance their learning process (Giannakos & Vlamos, 2013). However, instructors should also take into account
students’ intrinsic motivations (e.g., emotions), which may help to increase students’ engagement and
commitment (Khalil, Kastl, & Ebner, 2016). Literature on technology adoption has suggested that emotions
should be considered as an input regarding the formulation of behavioral intentions (De Guinea & Markus, 2009).
Research on emotions has flourished in various fields (e.g., (Barclay & Kiefer, 2014; De Guinea & Markus, 2009;
Hibbeln, Jenkins, Schneider, Valacich, & Weinmann, 2016; Pappas, Kourouthanassis, Giannakos, &

Chrissikopoulos, 2014; Scherer, 2005). In addition, Rienties and Rivers (2014) presented a literature review on



the role of emotions in learning environments, though further research is needed in the area. Especially in the case
of video-learning analytics, the emotion effect might be more intense due to the nonverbal signals conveyed. Kay
and Loverock (2008) identified an emotion scale that includes the basic computer-related emotions, and indicated
the great importance of positive emotions. Positive emotions in our context can be interpreted as the extent to
which students feel that is enjoyable and exciting to use video assignments. Emotions may arise in users
unconsciously and their effects may be multifold, perhaps positively influencing users’ behavioral intentions,
undermining users’ intentions to adopt a technology, or overriding users’ intentions to stop using a technology
(De Guinea & Markus, 2009). Therefore, this study investigates the role of emotions in video-based learning

materials.

As mentioned above, when video-based learning resources are available, students typically use them. For instance,
Harley et al. (2003) found that almost all students (95-97%) in their study viewed the available video lectures at
least once. This might be one of the reasons for the increased interest in research on video lectures. As presented
above, contemporary research on video technologies for learning have focused on various aspects, such as video
production, pedagogies, and interactive and innovative affordances, to name a few. However, previous studies in
the area have mainly ignored the role of assessment affordances in video technologies for learning, in terms of
how these affordances may influence students’ use and adoption, and how learning analytics from videos may

explain students’ behavior.

3. Model development and hypotheses

The theoretical grounding for this study is derived from the Technology Acceptance Model (TAM), based on
which users’ behavior is influenced by their perceived ease of use and perceived usefulness regarding a technology
(Davis, 1989). The majority of studies on technology adoption have focused on students’ rational evaluations.
Nonetheless, the role of non-rational evaluations, such as emotions or affective perceptions, is evident in the
formation of users’ behavioral intentions (e.g., (Barclay & Kiefer, 2014; Kay & Loverock, 2008; Pappas et al.,
2014; Pappas, Kourouthanassis, Giannakos, & Chrissikopoulos, 2016), and is very important in learning analytics
environments (Rienties & Rivers, 2014). Users’ traits affect both cognitive and affective perceptions, which in
turn may influence their intention to adopt a technology. These two types of perceptions may affect each other,
either at different stages or at the same time (De Guinea & Markus, 2009). For example, students’ perceived
enjoyment has been integrated into TAM in order to examine students’ acceptance of an Internet-based learning

medium (M. K. Lee, Cheung, & Chen, 2005). Specifically, both perceived usefulness and perceived enjoyment



influence both students’ attitudes and behavioral intentions, while no effect has been found for perceived ease of

use on attitude.

Towards this direction, our study integrates students’ emotions with perceived ease of use and perceived
usefulness, from TAM, and proposes a research model for explaining students’ intention to adopt with-video

assignments. Figure 1 presents the proposed research model.
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Figure 1. Theoretical model of with-video assignment adoption

3.1. Perceived ease of use

In our study, perceived ease of use refers to the degree to which students believe that using with-video assignments
is easy and free of effort. Previous studies have identified the significant effect of perceived ease of use on
perceived usefulness and enjoyment in the context of e-learning (Agudo-Peregrina, Hernandez-Garcia, & Pascual-
Miguel, 2014; M. K. Lee et al., 2005). When a task is considered easy by students, it means that it requires less
cognitive effort, thus allowing them to concentrate on other learning issues (Saadé & Bahli, 2005). Further, when
students do not have to spend a significant amount of time and effort on using with-video assignments, they are
quite likely to adopt this medium. Perceived ease of use has been found to directly increase attitude towards e-
learning, but only indirectly impact intention to use e-learning (M.-C. Lee, 2010). In addition, the perception of
not encountering any difficulties when interacting through with-video assignment is likely to make students

experience pleasure from, and feel intrigued by it. Hence, we formulate the following hypotheses:

Hla: Students’ perceived ease of use of with-video assignments will have a positive effect on their perceived

usefulness of this medium.



H1b: Students’ perceived ease of use of with-video assignments will have a positive effect on their emotions

when using this medium.

Hlc: Students’ perceived ease of use of with-video assignments will have a positive effect on their intention to

adopt this medium.

3.2. Perceived usefulness

Perceived usefulness in our context refers to the degree to which students believe that using with-video
assignments will enhance their performance, and is a critical factor influencing the students’ attitudes and
behavioral intentions (M.-C. Lee, 2010; M. K. Lee et al., 2005). Nonetheless, it has been reported as one of the
main barriers in adopting learning technologies in higher education (Buchanan, Sainter, & Saunders, 2013),
indicating that there is a need to further examine perceived usefulness in the context of video-based learning.
Using with-video assignments as a learning method may offer students important benefits. They are able to access
the learning materials any time, regardless of where they are, and study at their own pace. Further, students may
benefit from the self-studying, reflection, and interactive affordances of video technologies in learning (e.g.,
integrated assessments, intuitive interfaces/players resulting in good control over the content, etc.). Such benefits
are expected to increase users’ intention to use with-video assignments, as well as evoke positive emotions such
as enjoyment and excitement. When students are able to estimate the positive consequences of using with-video
assignments, it is likely that they will experience pleasure from, and feel intrigued by them. Thus, we propose the

following hypotheses:

H2a: Students’ perceived usefulness of with-video assignments will have a positive effect on their emotions

when using this medium.

H2b: Students’ perceived usefulness of with-video assignments will have a positive effect on their intention to
adopt this medium.

3.3. Emotions

Emotions are an important dimension of technology acceptance, and may influence users’ behavioral intentions
(Beaudry & Pinsonneault, 2010). Here, emotions are defined as the extent to which students feel that using with-
video assignments is enjoyable and exciting. Different results have been found regarding the relation of emotions
with behavioral intentions (Rienties & Rivers, 2014), and previous findings have identified positive emotions to
be more important than negative ones when examining user experience in online environments (Pappas et al.,

2014; Pappas, Kourouthanassis, et al., 2016). For example, enjoyment has been found to have a direct effect on



attitude towards e-learning adoption, but an indirect effect on intention to use e-learning (M.-C. Lee, 2010), while
a direct effect of playfulness on intention to continue using e-learning has been also identified (Roca & Gagné,
2008). However, it is expected that when students experience positive emotions when using with-video
assignments, their intention to use them in the future will increase. Consequently, we pose the following

hypothesis:

H3: Students’ emotions when using with-video assignments will have a positive effect on their intention to

adopt this medium.

4. Methodology
4.1. Context

The present study follows an established framework for using videos to support students’ learning (Giannakos,
Krogstie, et al., 2016). The study was conducted in an introductory programming course, and the focus of the
course was on the World Wide Web as a platform for interactive applications, content publishing, and social
services. By the end of the course, students were expected to be able to design and develop Web pages and Web
applications using markup (e.g., HTML), design (e.g., CSS), and client-side (e.g., JavaScript) programming
languages. The students had to deliver specific assignments, work on a self-selected group project, and take a
written examination. The course materials, digital communication, and assignments and project work were
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derived from a Learning Management System called “its-learning”". Following the video-assisted framework
proposed by Giannakos, Krogstie, et al. (2016), we implemented video assignments to scaffold students’ self-
regulated learning. This is typical in many active learning approaches (e.g., flipped classroom), where students
are involved with the learning materials in order to obtain the initial fundamental knowledge. This basic
knowledge was made available using with-video assessments throughout the semester.

4.2. Sampling

In order to perform this study, an introductory programming course with 510 students was chosen. The course
was offered by a Norwegian university and lasted for 12 weeks. During this time the students were given 10
videos in total—i.e., a video almost every week, except for the introductory lecture and the last lecture before the
exams. Every video was accompanied with an assignment, which included seven questions that could be answered

based on the provided content of the video. The learning material included in the videos was supplementary to

the main lectures and was not mandatory for the students to use, nor was any reward offered in return for its use.

" http://www.itslearning.net



However, the students were told that material from the with-video assignments was good practice for the final

exams. The entire procedure was performed twice, with students from two different class years.

During the third week of the course, a survey was given to the students along with the video learning material.
This is because by the third week the students had enough experience with the course and the with-video
assignments to respond to the respective questions; however, they could not be considered as highly experienced
at this time, thus reducing the bias of the sampling process. The participants were briefly informed about the
purpose of the study and that their participation was voluntary. All responses were anonymous and the survey was
presented in English. A total of 73 students (14.31%) volunteered to participate on the survey; this comprised of

14 females and 59 males, with mean age of 22.38 (standard deviation [SD] = 2.50).

4.3. Measures

In order to understand students’ attitudes and use of the with-video assignment, we captured both learning
analytics and students’ attitudes. The students had to follow the video in order to answer the assignment questions
(Figure 2). The questions were such that it was highly unlikely the students would have known the answers
beforehand. In addition, watching the video was the most efficient way to find the answers, since a different
method would have been more time consuming. The students had to watch at least 40% of the video
(approximately) in order to find the answers. The video had 73 views—exactly the number of our sample—which
indicates that all students watched the video to answer the assignments. The videos were available to the students

for the whole semester.
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Figure 2. An example of a with-video assignment

After answering the assignment that measured their performance, students were presented with a post-attitudinal
survey, which included constructs regarding their perceptions on the ease of use and usefulness when using the

video assignments. Further, the students were asked about how they felt when using the video assignments,



followed by a question regarding their intention to adopt this medium in the future. Table 1 lists the operational
definitions of the constructs in the theoretical model, as well as the studies from which the measures were adopted.
In all cases, items were rated using a seven-point Likert scale anchored from 1 (“not at all”) to 7 (“very much”).

All questionnaire items used, along with their descriptive statistics and loadings, are presented in the Appendix.

Table 1. Construct definitions

Construct Definition Source

Perceived ease of use The extent to which students believed that using video (Ngai, Poon, &
assignments was easy for them. Chan, 2007)

Perceived usefulness The extent to which students perceived that using video (Ngai et al., 2007)

assignments was useful and increased their performance.

Emotions The degree to which students believed that using video (Liu & Forsythe,
assignments was enjoyable, exciting, and made them feel 2011)
good.

Intention to adopt The degree of students’ intention to adopt video (B.-C. Lee, Yoon, &
assignments in the future. Lee, 2009)

4.4. Data analysis

The data collected from the online survey were analyzed using structural equation modeling (SEM) via Smart
PLS 3.0 (Ringle, Wende, & Becker, 2015). SEM was chosen because it is able to combine various statistical
procedures (e.g., multiple regression, factor analysis) and simultaneously examine a system of regression
equations (as opposed to traditional regression analysis). The one-way direction of the arrows used in the model
represents the effect between the variables, as stated in the hypotheses (Hox & Bechger, 1998). In addition, single-
headed arrows represent regression coefficients (Hox & Bechger, 1998). Partial least squares (PLS) is a
component-based approach, which focuses on maximizing the explained variance of the examined constructs in
order to increase the predictive value of the proposed model. Thus, since our goal here is to maximize the
predictive value of this model and the sample size is relatively small (Atif, Richards, Busch, & Bilgin, 2015;

Gefen, Straub, & Boudreau, 2000), employing PLS is appropriate to test our hypotheses.

The video analytics were analyzed using aggregated time series visualizations in order to identify the students’
activity throughout the semester. Information including the average percentage of the video viewed and watching

time were obtained.



4.3.1 Reliability and validity of the measures

The constructs used in this study were evaluated regarding their reliability and validity. Reliability testing based
on Cronbach’s alpha and composite reliability (CR) showed acceptable indices of internal consistency, as all
constructs exceeded the cut-off threshold of 0.70. Establishing validity requires that the average variance extracted
(AVE) is greater than 0.50 and that the correlations between the different variables in the confirmatory models
not exceed 0.8 points, the latter because exceeding 0.8 suggests low discrimination. In addition, the square root
of each factor’s AVE must be larger than its correlations with other factors (Fornell & Larcker, 1981). The AVEs
for all constructs ranged between 0.629 and 0.896, all correlations were lower than 0.80, and the square root AVEs

for all constructs were larger than their correlations. Table 2 displays the findings.

Table 2. Descriptive statistics and correlations of latent variables

Construct
Construct Mean | SD CR AVE |1 2 3 4
1. Perceived ease of use 5.84 091 | 0.835 | 0.629 | 0.793
2. Perceived usefulness 5.59 1.12 | 0.963 | 0.896 | 0.669 | 0.947
3. Emotions 5.29 1.29 | 0919 | 0.851 | 0.469 | 0.781 | 0.922
4. Intention to adopt 591 1.06 | 0.967 | 0.896 | 0.63 0.75 0.661 | 0.939
Note: Diagonal elements (in bold) are the square root of the average variance extracted (AVE). Oft-
diagonal elements are the correlations among constructs (correlations of 0.1 or higher are significant, p <
0.01). For discriminant validity, diagonal elements should be larger than the off-diagonal elements.

Next, we tested for multicollinearity (R. M. O’brien, 2007) and for potential common method bias by utilizing
Harman’s single-factor test (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). Since the variance inflation factor
for each variable was below 4, multicollinearity was not an issue in this study. Finally, the first factor did not
account for the majority of the variance and no single factor occurred from the factor analysis, thus indicating an

absence of common method bias.

5. Findings
5.1. Results from video analytics

Figure 3 presents the use of the video related to the quiz given to the students in the third week. We chose this
video as an example of how students used the with-video assignment in order to answer the quiz. Figure 3’s
visualization of the videos’ use throughout the semester indicates that the students primarily used the with-video
assignments mainly in two distinct instances. The first was in the initial days following the video’s release and

the assignment period, since the video was given on the third week of the course. In this case, it is likely that the



students might have needed to use some information/knowledge from the with-video assignment. The second
instance was right before the exams, which is expected since students were studying more actively during that

period. This was observed during both times the course was offered (Figure 3).

Further, as can be observed from Figure 3 in terms of comparing the watch time of the video (i.e., how many
minutes of the video was watched in total) and the average percentage viewed (i.e., how much of the whole video
was watched), different usage trends of the video assignments can be noted throughout the semester. Specifically,
there is an important difference between the watch time and the average percentage viewed. This difference
suggests that students who chose to view the video close to the date of the relevant course watched over 80% of
it, while those who chose to view it right before the exams watched up to 40%. The majority of students chose to
watch the video right before the exams, and the 40% watched was the minimum needed to answer the assignment.
On the other hand, a (smaller) number of students associated the video with the lecture and watched a larger part
of'it, even if the additional material was not necessary to answer the quiz. The average percentage viewed was in
some cases over 100% (i.e., the whole duration of the video), since it represents how much of the video someone
watched—thus, where the watcher paused and rewound the video to watch a certain part again (e.g., when the
answer to a question was given), this would increase the total viewing time. This behavior was observed both
times the course was run (Figure 3).

—e— Watch time (minutes)  —s— Average percentage viewed
80 160.0

Ist year 2nd year

P ©
- 60 , 120.0 g
i1 i ]
E I 3
S L[l [] I g
g 0 ] I so0% 8
|l [ | .
@ \ &
= (Rl ] | | [ e
20 \IN| | | I 40.0 2

| / ‘\ “1‘ (\\ ‘\‘ |

\ \/\ A | A N

0 U Yoood bod bo-o-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0~0~0-0-0~0~0-0-0-0-0-0-0 { ¥ toooooooood $ 0.0

Third Week Exam Third Week

Figure 3. Students’ use of a with-video assignment throughout the semester, for both the first and the second years. This
example provides a good idea of how students used the with-video assignments throughout the semester.

5.2. Results from structural model

With respect to the students’ responses to the attitudinal survey, the estimated path coefficients of the structural
equation model were examined in order to evaluate the proposed hypotheses. Figure 4 presents the results from

the analysis of the research model. In detail, perceived ease of use had a significant positive effect on both



perceived usefulness and intention to participate, thus supporting Hla and Hlc. However, perceived ease of use
had no significant effect on students’ emotions, leading to the rejection of H1b. Further, perceived usefulness had
a significant effect on both students’ emotions and their intention to participate, supporting H2a and H2b. Next,
students’ emotions positively influenced their intention to participate, supporting H3. Finally, we controlled for
students’ age and gender. As can be seen from Figure 4, age had a positive effect on students’ intention to
participate, while gender had no significant effect in this regard. Figure 4 also presents the squared multiple
correlations (R?), which indicate the extent to which a variable may be predicted by its antecedents. The extent to
which the R indicates a high effect on a variable depends on the research discipline. A value larger than 0.26
indicates a high effect (Cohen, 1988). Here, the R* for perceived usefulness was 0.45, for emotions 0.62, and for
intention to participate 0.68, indicating that 45% of the variance in perceived usefulness is explained by perceived
ease of use, 62% of the variance in emotions is explained by perceived usefulness, and 68% of the variance in

intention to adopt with-video assignments is explained by perceived ease of use, perceived usefulness, emotions,

and age.
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Figure 4. SEM analysis of the research model

6. Discussion

The present study is one of the first to examine the adoption and use of with-video assignments; this is done by
focusing on emotions, along with the two basic constructs of TAM (i.e., perceived ease of use and perceived
usefulness). The contribution of the study is twofold, since it first examines students’ use of with-video
assignments through learning analytics (e.g., use throughout the semester, watch time behavior), and second

includes a post-survey to investigate students’ adoption of with-video assignments.

In particular, findings from video learning analytics suggest that students use the video assignments differently

depending on when they access them. Furthermore, the post-survey identifies the importance of positive emotions



in increasing students’ intention to adopt with-video assignments. In particular, our research identifies that
positive emotions are only affected by perceived usefulness but not from perceived ease of use; this means that
students need to understand the reason behind the use of with-video assignments in order to feel positively towards
them, and the ease of use of the system is not considered important as a reason for using it (i.e., usefulness).
Further, the study verifies the positive effect of both perceived ease of use and usefulness on students’ intention
to adopt video assignments. In view of this, the study offers evidence that the perceived usefulness of video
assignments may induce positive emotions. In addition, consistent with TAM, the study verifies the critical role

of perceived ease of use and usefulness in the adoption of with-video assignments.

The present study contributes to the literature by proposing and testing a research model for the adoption of with-
video assignments. In detail, the research model examined in this paper accounts for 68% of the explained variance
in students’ adoption of with-video assignments. This suggests that the chosen factors are very good predictors
and the research model may be used as a conceptual framework by researchers in order to understand students’

behavior in the emerging area of video-based open-educational resources.

At a practical level, the results of the present study are of potential value to various stakeholders. In particular, for
universities, schools, and educational technology companies that develop video learning materials and couple
them with assignments, it is imperative that their clients/users/students actually adopt their productions. Therefore,
knowing what personal characteristics influence the adoption of video materials may prove profitable in terms of
money or time. For instance, a university that wants to introduce a video system to enhance or complement student
learning will benefit from understanding the role of emotions, students’ age, or the ease with which the system
can be used. Following, and even extending our initial model will enable universities or educational-technology

providers to increase the rate of adoption of video materials by students.

Although the outcomes of this study may provide several theoretical and practical implications, they must be
viewed in the light of the study’s limitations. First, the study examines with-video assignments in a particular
setting and context. It may be the case that other tools and pedagogies using with-video assignments may result
in different adoption and usage patterns, although we believe that our case study follows commonly accepted
procedures and offers a first step towards understanding the adoption and use of with-video assignments. Second,
the demographics of our respondents are not representative of the general population, and further examination is
required of how different demographics and technology experience might influence our model. Third, the content
of the case study (web development) might also have impacted our results. In addition, we only include positive

emotions here, since they have been found to be more important than negative ones. However, students may



experience both types of emotions at the same time (Pappas, Kourouthanassis, et al., 2016); thus, future studies
should include negative emotions as well. Finally, it should be noted that the sample of this study was relatively
small for applying SEM. However, we used PLS-SEM, which is able to provide reliable results even for small
samples (Atif et al., 2015; Gefen et al., 2000). Future studies may also employ different methodologies that
examine asymmetric relations between the variables and are appropriate for small samples as well, such as the
fuzzy-set Qualitative Comparative Analysis (fSQCA) (Pappas, Giannakos, & Sampson, 2016; Pappas, Mikalef, et

al., 2016).

Despite these limitations, the present study presents a novel view on the issue of with-video assignment adoption.
The proposed model, although used here to examine with-video assignment adoption, might be applicable to other
video-based open-educational resources. Of particular importance are outcomes regarding MOOCs, since it is
critical to define what beliefs and attitudes promote individuals to engage with the video-based materials (Khalil
et al., 2016). We hope that the outcomes of this study serve to open a discussion on rethinking adoption models

for open-educational resources and spark a wave of empirical investigations in this direction.

7. Conclusions

This study offers evidence on the use and adoption of with-video assignments for learning, and provides empirical
support regarding how adoption of this medium may be increased. Towards this direction, we extend TAM by
including students’ emotions, and test a research model that explains 68% of students’ intention to adopt with-
video assignments in their learning. Students’ age, perceived ease of use, perceived usefulness and emotions are
significant determinants of their behavior towards this medium. Therefore, our research extends previous studies,
which have focused primarily on cognitive perceptions, by including emotions as prime determinants of students’
behavior. Finally, this study identifies the different behavior of students towards with-video assignments
throughout the semester (i.e., during the lecture or the exam period) by analyzing learning analytics with
aggregated time series visualizations. Future research should thus be aware of students’ emotions towards the

adoption of a new medium, as well as their diverse behavior during a class year.
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Appendix

Construct and scale items Mean SD Loading

What do you think about the video assignments?

Perceived ease of use (CA = 0.709)

It was easy.* 5.71 1.12

I found it flexible. 5.60 1.17 0.786
The process was clear and understandable. 6.25 1.02 0.74
It was easy for me to attain skills in the assignment. 5.66 1.12 0.849

Perceived usefulness (CA = 0.942)

I found this assignment useful.* 5.75 1.2 0.537
Completing similar assignments will improve my performance in the course. | 5.58 1.17 0.944
Completing similar assignments will enhance my effectiveness in the 5.66 1.13 0.948
course.

Completing this kind of assignment increased my capabilities in the course. | 5.53 1.22 0.948

Emotions (CA = 0.825)

Using this kind of assignment is enjoyable. 5.68 1.28 0.921
Using this kind of assignment is exciting. 4.90 1.49 0.924
Using this kind of assignment makes me feel good.* 3.65 1.12 0.572

Intention to adopt (CA = 0.955)

I intend to use similar types of assignments in the future. 6.04 1.05 0.945
My general intention to use similar types of assignments in the future is very | 5.93 1.13 0.973
high.

I will regularly use similar types of assignments in the future. 5.73 1.19 0.938
I will think about using similar types of assignments 5.93 1.1 0.922

*Deleted due to low loading; CA = Cronbach’s alpha




