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Abstract—The study explored the learning engagement of

BYOD (Bring your own device) in a blended-learning classroom.

In a blended learning environment, 51 undergraduates of the
same class participated in two core courses. In Course A, as the
experimental group, they brought their own devices to facilitate
their learning, whereas in Course B, as the control group, they
did not. The study compared the undergraduates’ engagement
in the two courses. The results of the learning behavior analysis
on the learning platform system and interviews after the
16-week courses showed that BYOD in the classroom improved
the undergraduates’ engagement in the blended learning
classroom. Finally, the study is suggested that instructors and
researchers could design learning activities in the classroom
with BYOD support to improve undergraduates' engagement.

Index Terms—Blended learning, undergraduate, bring your
own device (BYOD), learning engagement.

I. INTRODUCTION

The use of mobile technology such as smartphones and
tablets is deeply embedded in college life for Generation Z
(students born between 1995 and 2010) [1]. Knowledge is
spread more effectively in real situations, and as Bransford,
Brown and Cooking (2000) [2] said, learning is easily
affected by the situation in which it takes place. In traditional
courses, students often carry smartphones, tablets and other
equipment, and it is common for teachers to confiscate these
devices to prevent the students from being distracted in class
[3]. But student are digital natives who cannot live without
mobile devices. A number of universities around the world,
especially in the United States, have realized the positive
impact mobile technologies can have on fostering learning
and increasing students' involvement. Therefore, Bring Your
Own Device (BYOD) has been incorporated into classroom
instruction [4]. That is, participants are encouraged to bring
and use their own portable computing devices as a
“personalized learning hub” to support their reflective
engagement [5]. BYOD is expected to be used widely in the
mainstream of higher education as a prevailing e-learning
initiative [6]-[8]. The information technology trend supports
the application of BYOD, but few studies have considered
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how the use of their own devices affects students'
engagement as a learning behavioral index and its importance
to course design to promote students' learning performance
[9]. Thus, in this study BYOD was adopted to explore its
learning effect on engagement in a blended learning
environment.

Given the advancements in web technology, blended
learning integrates traditional face-to-face classroom
instruction with online digital learning. Programs in this
blended modality are increasingly being adopted in higher
education institutions [10]. For instance, the new media
alliance's higher education version “Horizon Report: 2017”
predicted that “blended learning” as a recent trend in the
development of higher education will become increasingly
popular [7]. Under the concept of blended learning and
mobile learning, BYOD is gradually appearing in classrooms
and becoming an important way to optimize classroom
teaching. In addition, attention has often been paid to the
forms of blended learning and BYOD, but there is still a lack
of research on how BYOD can be used to promote better
learning experiences and to enhance engagement [11].

One of the most irritating things for teachers in the 21st
century is lack of engagement from learners. Students' low
motivation and lack of interest have become a hot topic
among instructors [12]. However, most research on blended
learning has been on models, strategies, practices and design
[13]. Despite the existing studies, blended learning and
BYOD could be better integrated [3]. For example, whether
the application of BYOD in face-to-face classes would
improve the learning effect has rarely been explored in
blended learning. Whether the learning effect can be
improved by applying BYOD in a blended learning
classroom should therefore be further studied. To address this
gap, this study performed a comparative analysis of two
courses and investigated the learning engagement of BYOD
in the blended learning classroom.

Il. LITERATURE REVIEW

A. BYOD

Bring Your Own Devices (BYOD) originated from
workers bringing their own personal mobile devices to the
workplace and using them to perform work tasks [14], [15].
Some foreign schools in the United States, Australia, New
Zealand and other countries have started BYOD projects
whereby instructors and students are encouraged to bring
their own equipment to the classroom, and to carry out
practical applications [16]. From a Dutch university
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investigated, Kobus, Rietveld, and Ommeren (2011) [17]
found that 96% of students own at least one of mobile IT
devices. Through a 1-year study on the project of “BYOD for
seamless science inquiry” in a primary school in Hong Kong,
students developed positive attitudes toward seamless
science inquiry supported by their own mobile devices [18].
Sung, Chang, and Liu [19] found that mobile devices such as
laptops, personal digital assistants, and mobile phones had
great potential in both classrooms and outdoor learning.
BYOD offers a suitable platform for mobile learning in
universities and has become the most important digital
entrance of mobile learning [20].

With BYOD, blended learning in the information age can
always be “Internet +”. The teaching application of BYOD
fits the constructivist learning theory to a certain extent. For
students, blended learning is based on the conditions of the
physical system, through the interaction among the various
elements in the human system, to integrate the intelligent
system [21]. According to the blended learning theory,
BYOD promotes the transformation of teaching methods,
students can use their own equipment to retrieve, transfer,
share, process and evaluate information, and can easily carry
out various kinds of learning activities such as autonomous
learning, inquiry learning, research studies and collaborative
learning [3]. Conclusively, the BYOD integration model in
flipped classrooms makes it possible to seamlessly bridge
pre-class and in-class activities and to effectively promote
student learning [22]; but how BYOD could facilitate
students' learning has not been popularly studied in Chinese
higher education, thus, this issue was explored in this study.

B. Blended Learning

The Blended learning is an activity of combining
traditional teaching activities (that is face-to-face teaching)
and learning activities supported with technologies [23]
which complement the advantages of the face-to-face
teaching and online learning [24]. Blended learning courses
have proved to be quite popular [25], and have been
increasingly used in higher education in recent years [10],
[26], [27]. Investigating student engagement in the blended
learning  environment could help instructors and
administrators understand student learning behavior and
assess the quality of teaching and learning [28]. The degree
of students actively involved in blended learning
environments greatly influences their academic achievement
and the quality of education [29].

Most studies have found that mobile technologies and new
methodologies have positive learning outcomes [30]-[32].
Blended learning making effective use of a few tools could
achieve quality in teaching, learning and course management
[33]. There is, however, a pressing need for technologies or
methods to increase student engagement in blended learning.
BYOD meets undergraduates' individual needs, as learners in
digital classrooms in general can afford to procure and bring
their own digital portable devices for campus learning, and
are capable of manipulating the various functions of digital
portable devices for multiple tasks [34], [35]. Blended
learning also have been taken in higher education to advance
classroom instruction [36]. However, seldom study have
focused on the application of BYOD satisfying the needs of a

blended learning environment in higher education, and then it
was subjected to be explored in this study.

C. Learning Engagement

Engagement is an important concept in learning theory
which reflects the attention of students in the learning process
[37], [38]. Student engagement is widely recognized as an
important influence on achievement and learning in higher
education and as such is being widely theorized and
researched [39]-[41]. For example, Schaeffer and Konetes
(2010) [42] verified that improving learner engagement in
courses positively impacts learning performance and student
success. Kwon, Chung, and Mi (2018) [43] analyzed the
online and classroom learning engagement in the blended
learning environment. Avci and Ergun (2019) [44] studied
students' engagement in online courses. Serrano, Maria,
Elena, Alfonso, and Lalatsa (2019) [33] studied how to
enhance student engagement through blended learning. Jolly
(2019) [45] depicted the relationship between business
students' online engagement and blended learning. From
those studies, it can be seen that much of the focus of learning
engagement study has been on online learning and blended
learning.

In blended learning, engagement is divided into online
engagement and classroom engagement. Classroom
engagement is a direction that needs to be explored. Skinner
and Belmont (1993) [46] divided the engagement of learners
into two dimensions: behavior and emotion. This study
focused on students' engagement at the behavior and emotion
levels. The study measured undergraduates’ behavior
engagement in learning from two aspects: the number of
visits to the platform and the amount of discussion in the
learning process. At the emotion level, the study measured
undergraduates' engagement motivation.

D. Research Questions

Blended learning in higher education could promote
student engagement [36]. However, students' lack of class
engagement is a hot topic among instructors [12]. With the
popularity of mobile intelligent terminals, BYOD in the
classroom is expected to become a popular instructional
strategy. Whether the application of BYOD in face-to-face
classes will improve the learning effect has rarely been
explored in Chinese blended learning. To address the
research gaps, the following research questions were
addressed in this study:

1) Does BYOD in the blended learning classroom improve
learning engagement?

2) Can applying BYOD in the classroom promote
undergraduates to use their devices for learning outside
the classroom?

I1l. METHOD

A. Participants

A total of 51 undergraduates from the same class
participated in this study. They took two courses named A
and B in the same semester. In Course A, as the experimental
group, the participants brought their own devices to help
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them vote, discuss, share viewpoints, read the links of related
resources, and carry out learning activities such as
autonomous and collaborative learning. In contrast, in
Course B, as the control group, they were forbidden to bring
their own devices to the classroom. Both courses, were core
courses of the same major, took place in a blended learning
environment. Both have been designed as online courses
uploaded to the online course platform and have the same
number of course credits.

B. Procedure

The experiment lasted for 16 weeks (one class a week)
during a whole semester. The two courses were based on the
problem-solving learning method. The learning procedure
was divided into the before-class (online) part, the in-class
(face-to-face) part and the after-class (online) part. In the
in-class part, BYOD was applied to Course A but not to
Course B. The other parts of Course A and Course B did not
require BYOD. All the learning activities in the different
stages of the study are described as follows and illustrated in
Fig. 1.

instructor

Before class

forbid to bring
mobile divice

instructor

After class student

platform

Fig. 1. Learning activities.

1) Before class

The instructor released learning tasks online through the
Chaoxing learning platform, then the students learned the
content through videos and presentations, and identified the
difficulties related to their learning. They were divided into
different groups. They could discuss their questions together
or ask for help from group members or the instructor. The
learning objective of this stage was to cultivate the abilities of
self-learning, cooperation and communication.

2) Inclass

In the classroom, the control group was taught in a
lecture-centered way. The instructor taught and explained the
content and the students listened to the instructor carefully. In
Course the students learned with the support of BYOD
instruction. The Chaoxing learning platform included two
interfaces, one for the instructor and another for students. At
the beginning of Course A, the instructor and students logged
into the Chaoxing learning platform through the instructor or
student interface separately. Many learning activities
including classroom management were carried out on the
platform with the support of BYOD, such as students'
check-in, asking questions, releasing tasks and providing
resources. Meanwhile, the students applied BYOD in
real-time voting, discussing, sharing viewpoints and reading
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the links of related resources of the course.
3) After class

After the class, the Chaoxing platform was used to
distribute the coursework and other learning tasks. Students
discussed and shared their learning experiences with
classmates via the platform. They also needed to upload their
coursework and check the comments from their classmates
and the instructor. The platform could help students evaluate
and enhance what they had learned.

C. The Chaoxing Learning Platform As an Online
Learning Platform

Chaoxing was chosen as the BYOD learning platform for
this study. Chaoxing is a professional online learning
platform for mobile terminals such as smart phones and
tablets. For undergraduates, it is easy-to-use education
software based on mobile phones and computers. The
Chaoxing learning platform provides advantages such as: a)
convenient operation of the learning platform; b) publishing
and receiving teaching information anytime and anywhere; c)
supporting teachers and students to communicate anytime
and anywhere; d) sharing high quality learning resources;
and e) providing a learning analysis system to record
students' learning behavior.

Both courses had an assistant to help the instructor on the
online platform. All online visits and discussions were
recorded on the Chaoxing learning platform. The discussions
in the classroom were recorded on the platform discussion
forum by the teaching assistant. Using the learning analysis
system of the Chaoxing learning platform, the study
extracted and collected the number of visits and the amount
of discussion of the two courses, and then made a
comparative analysis of the visits and discussion.

D. Interview of Students' Engagement Maotivation

The students were divided into the same 12 groups in the
two courses, and one student from each group were selected
to take part in the interviews. Therefore, the one-on-one
semi-structured interviews were conducted with 12 selected
students. The aim of the interview was to explore students'
engagement motivation when they applied BYOD in the
blended learning classroom. Each interview lasted for 10 min.
Students were asked “Did BYOD to the classroom improve
your motivations for learning engagement? If yes, please
describe in what way.”

IV. DATA ANALYSIS AND RESULTS

The undergraduates' engagement was measured by how
often students visited and took part in discussions. All of the
data were collected by the Chaoxing learning platform.
Details of the data collection are described as follows.

A. The Number of Visits As Behavioral Engagement

Up to the end of the courses, data were collected from the
Chaoxing learning platform. According to the statistical
results, the total number of visits to the platform for Course A
was 18,895 compared with 9,496 for Course B. The platform
recorded the number of times in the form of a line graph. Fig.
2 shows the number of times that the learners visited the
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learning platform in a month. It can be seen that there were
significant differences in the number of visits, with the daily
visits of Course A much more than those of Course B. The
four dotted boxes represent the weekly visit situation; it can
be seen that there was a peak of learning (the face-to-face
classroom date) each week. Comparing the two courses, the
highest daily number of Course A visits was up to 1,418
while that of Course B was only 456.

Num

Week 1 Week 2

Date

i

Fig. 2. The platform visits in September.

B. Discussion As Behavioral Engagement

The instructor of Course A issued a total of 16 online
topics (one per week) on the platform, and the students'
engagement in each online topic was very high, as shown in
Fig. 3. On average, 98% of the students participated in the
discussion for each topic. The highest percentage of
participation was 167%, which meant that many students
participated in the topic two or more times. In the 16 topics,
one student participated in the discussion 3.8 times on
average. Especially on the day before the face-to-face class,
students were the most active in the discussion among all the
stages of discussion. However, only 26% of the students in
Course B participated in the online platform discussion, and
only three students were very active in the discussion
throughout the whole semester. The average frequency of
students' online discussion of Course B was 0.03 times per
week.

Num

3 4 5 6 7 8 9 10 11 12 13 14 15 16
—8—A -8B

Fig. 3. The number of weekly platform discussions.

Fig. 4 shows the percentages of the students in Courses A
and B who participated in the class discussions throughout
the whole learning period. For Course A, with BYOD
supporting the in-class learning activities, 100% of the
students participated in class discussions throughout the
whole learning period. For Course B, 26% of the students
participated in the before-class and after-class discussion,
and 40% participated in the in-class discussion.

C. Motivation of Emotion Engagement

In the interview, most of the students indicated that they
would like to engage in Course A because, with BYOD, it
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was easy to access the information and learning. Through
working in groups using their own devices, using the mobile
devices and the Internet created a collaborative learning
environment. This cooperative environment made them more
willing to participate in the study. With the support of BYOD,
students thought they could get easy access to necessary
information and they felt they could have control over the
whole learning process. In addition, through the Python
Word-cloud database, the reasons for students' engagement
motivation are shown in Fig. 5. The words of cooperation,
communication, reflection, innovation, autonomous and
friendship appeared with high frequency. This means that
with the application of BYOD, students thought they could
collaborate and communicate with others, reflect, and
promote innovation and autonomous learning, which
motivated them to participate in the discussion frequently.
Most of the students thought their ability of cooperation was
highly improved and they enhanced their friendships through
the BYOD support. All of these experiences promoted
students' engagement in learning.

R N
CEiEa %
N
I class W
Alistelee %

0% 20% 40% 60% 80% 100%
\NB mA

Fig. 4. The percentage of course discussion.

Fig. 5. The word-cloud of abilities.

V. DiscussiON AND CONCLUSION

A. Improve the Learning Engagement

If implementing BYOD in the classroom presents positive
learning behaviors, then the research should be considered
successful [16]. According to the comparative data from this
study, the students’ engagement in Course A was
significantly higher than in Course B. BYOD to the
classroom improved students' motivations for learning
engagement. Most students admitted that the application of
BYOD in the classroom could obviously stimulate learning
interest and arouse enthusiasm. BYOD in the blended
learning classroom became a powerful approach for the
autonomous and collaborative learning activities such as
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discuss, share viewpoints, and read the links of related
resources. In terms of learning engagement, the present study
also found that the frequency of visits was relatively high on
the day before the face-to-face classroom date. The result was
supported by Primana, Indrasari, and Santi (2019), they
found BYOD has some essential meaning in learning to make
students intrinsically engaged. Therefore, this study
suggested that instructors could arrange learning activities on
that day to make full use of students' learning enthusiasm and
promote their meaning in learning.

B. Promoting Learning Outside the Classroom

BYOD is one way to extend the place and time of learning
and can bridge learning in school, after school, and in the
home environment (Stork & Garabedian, 2018). Outside the
classroom, a great number of students in Course A started to
use their electronic equipment to access more learning
resources and to discuss and solve problems about topics in
the curriculum. On their platform, they quickly reacted to an
invitation from the teacher to share resources online and
comment on the content of the topics. The students in Course
B were asked to do the same learning activities, but they were
obviously reluctant to do it. In addition, the outside
classroom interaction of students in Course A was higher
than that in Course B. Therefore, BYOD could promote
students to use their devices for learning outside the
classroom and thus fully expand the learning space.

C. Limitation and Future Study

Effective integration of BYOD and blended learning can
significantly improve students' learning engagement and
promote learning outside the classroom. This study provides
significance guide for instructor to develop BYOD and
blended teaching better. With the popularity of mobile
intelligent terminals, BYOD in the classroom is expected to
become a popular instructional strategy, especially in
undergraduates' blended learning. Further studies examining
the BYOD approach should consider the research limitations
inherent in this study. First, the Chaoxing learning platform
used in this study was fully appropriate for the instructional
scenario; however, future studies may employ other available
assessment applications (e.g., the Rain classroom) to obtain
student learning performance. Different learning applications
may create a different learning experience and outcomes.
Second, because BYOD instruction and traditional
instruction both support student learning, schools should
explore ways to integrate these two effective instructional
approaches. Finally, due to the limitations of time and space,
not all course content could be completed in the classroom
instruction. Students' own devices were not limited to the
classroom. How to use BYOD to combine the classroom and
outside classroom learning should be further studied.
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