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ABSTRACT
The use of mobile learning, and technology overall, continues to be an emerging
concept in the area of teaching and learning. Discerning which types of technology
work most effectively for student learning, for particular courses, and in what
context, requires considerable intent and experimentation. This study explores the
use of mobile learning applications, specifically Twitter and Kahoot, on overall
student engagement. This is a quasi-experiment in which the experimental group of
a course received mobile learning enhancements and the control group received
traditional instructional methods. Surveys were administered to students in both
courses midway and at the end of the course in order to measure and quantify
engagement.
Results were mixed. Midway through the course, results from the surveys indicated
equal levels of engagement, but through different means. By the end of the course,
students in the control group (i.e., traditional instruction) indicated greater levels of
engagement. Course outcomes were also analyzed for both groups. The control
group received higher marks on their final projects and overall course evaluation,
although again -these projects were derived from a historical approach to teaching
and learning. Reflection on these exploratory data and findings, though, give rise to
larger methodological concerns over how to best measure student engagement in a
digital age and how to move beyond our traditional methods of measuring
engagement.
Keywords: Informal learning settings, mobile learning, student engagement,
Twitter, Kahoot.
INTRODUCTION
The initial impetus for incorporating both Twitter and Kahoot into my (Pls. see
authors’ note at the end of article) class sessions was to, in essence, play with new
educational technology, observe and modify my approach if necessary.
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As an instructor, I have increasingly become aware of how important it is to try new
approaches and to experiment with teaching to determine the potential impacts on
learning. The concern over a lack of student engagement (i.e., class participation,
involvement with course material, etc.) is constant, and figuring out ways to enhance
student engagement is important to the successful learning outcomes. I was
fortunate to be part of a handful of faculty members to receive a mobile learning
award from the Faculty Center for Teaching and Learning. This award offered an iPad
mobile tablet and a substantial set of popular applications to each faculty member
recipient as well as training on how the tool might be used to enhance education in
and beyond the classroom. This award and training provided the ability to try out
these new teaching and learning techniques in the classroom.
The study occurred at a small, private university located in the south Pacific. The
university has a diverse student body, one of the most diverse in the USA (U.S.
Department of Education). The student body includes a mix that is approximately
37% Asian and 20% Native or Pacific Islander. Based on my experience, over a
decade of teaching at this institution, these are students that are traditionally more
passive in the learning process and are typically quiet in class and have a long history
of success in informal learning settings. The level of outward engagement (such as
speaking in class, volunteering for in class projects, etc.) in a formal classroom
setting among these students is often relatively low (Lawler & Aharonian, 2014).
Thus, understanding which and in what way active learning strategies might better
engage students is especially important in this setting. It is important, too, to find
ways that learning can be sustained and transferred beyond the classroom setting.
The classes involved in this quasi-experiment study are typically taught using limited
lecture and is primarily inquiry-based, using the Socratic approach. The course
targeted for this investigation was an upper division Criminology Corrections
(Corrections) course which addresses jails, prisons, probation, and parole.
Historically, students have perceived these courses as inherently interesting in their
own right.
The texts for this course include books written by inmates, correctional officers,
documentaries as well as scholarly books and articles are used as a way to better
engage students in the material. Students commonly appreciate the material
delivered in these formats better than a more traditional texts (read dry). Over the
years, this course has thus been designed to be engaging based on the use of Socratic
dialogue. Nonetheless, in an effort towards continuous improvement, there is always
a push to have better engagement with the material and the class overall.
The current study stems from the desire to determine how to better engage students.
A quasi-experimental study was designed to determine whether students who were
encouraged to use their personal technology devices as mobile enhancements to the
course, namely personal cell/Smart phones, would be more engaged than students
who were not allowed to use devices in class.
I teach two sections of the Corrections course in the spring term, so this
configuration allowed for an efficient opportunity to collect data using a quasiexperiment design to determine whether the use of personal devices impacted
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student engagement.

LITERATURE REVIEW
Informal Learning Settings
The potential power of providing learners with opportunities to engage in informal
learning settings has been observed in multiple studies. Informal settings are
typically places where learning takes place in museums, zoos, aquaria, science and
technology centers. They are also characterized as situations where motivation is
internal, the content is variable and possibly unsequenced, attendance is voluntary,
displays and objects are provided, learners are of all ages, and there is more diversity
in the learners’ backgrounds (Koran & Koran, 1988). Johnson and Butts (1983) found
that engaged time measures were significantly related to learning achievement,
which indicates an instructor should endeavor to keep the students as engaged as
possible. Koran and Koran (1986) suggested that besides learning achievement,
curiosity, psychomotor development, interest, appreciation, and motivation are
among the outcomes of engaging in an informal setting.
A broader accessibility of information, especially via the internet, has led to a more
literate society and enhanced attention by policy-makers (Weber, & Word, 2001).
Although this increase in accessibility has not resulted in widespread community
understanding of basic facts (National Science Board, 2012). Therefore, the need for
a broader outreach, using research-based pedagogical methods are critical. In 2016,
the U.S., 88.5% of the population has access of the internet (Internet Live Statistics,
2016). There are numerous internet sites which provide information, many in
interactive formats (simulations, gamification, etc.).
However, the lack of intrinsic motivation coupled with a diminished ability to selfregulate learning can create less than ideal opportunities for deep, meaningful
learning (Zimmerman, Bonner, & Kovach, 1996). Therefore, coupling the advantages
of an informal setting, such as the internet with a mobile learning applications, such
as Twitter and Kahoot can provide effective engagement opportunities for the
multiple ways in which people learn (Goksel & Hargis, 2015; Hargis, & Soto, 2015;
Bransford, Brown, & Cocking, 2000).
Mobile Learning
For this study, mobile learning includes the use of cloud servers, digital or mobile
game play, use of apps and personal devices to enhance delivery of course material.
Although the concept of capitalizing on the power of mobile learning has been
available since Socrates, the relatively recent influx of readily available, easy to use,
intuitive touch maneuvers has increased the accessibility of mobile learning (Yee, &
Hargis, 2012).
Perhaps not directly linked to thoughts (yet), mobile learning, especially in the form
of mobile devices allows users to quickly access and share their thoughts on any
topic to a broad audience - and if provided appropriate prompts, at a variety of higher
order processing (Bloom, 1956). Mobile learning has been shown to increase student
engagement, faculty empowerment and attention to foundational learning
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theories (Hargis, Cavanaugh, Kamali, & Soto, 2014; Hargis, & Soto, 2013;
Cavanaugh, Mayberry, & Hargis, 2016).
Student Engagement
In addition to mobile learning, the pursuit of student engagement has been a longstanding tradition in education. Intrinsic motivation is one factor that has been
identified to sustain student engagement (Reeve, & Deci, 1996). In particular,
intrinsic motivation is an important project-based learning where authentic projects
afford students with the ability to create their own meaning into a driving question
(Iwamoto, Hargis, & Vuong, 2016). Engagement is substantially increased when
instructors are able to offer learning opportunities, which allow students to access
well-designed instructional interactive material (Harris, 2008). The engagement is
both enhanced and sustained when the learning environment is made available on
mobile devices, which are both ubiquitous and frequently operated by students (Gee,
& Hayes, 2011).
METHODS
I teach two sections of an upper division Corrections course each spring semester.
Although I cannot randomly assign students to either section, the situation does
nonetheless create a space for investigation using a quasi-experimental design.
Using a coin flip, I randomly assigned the morning section to the experimental
conditions and the afternoon section to the control conditions. The experimental
group contained 24 students and the control group enrolled 19 students,
respectfully. The content in both courses was exactly the same, although instructions
with the experimental group include opportunities for students to work using their
personal devices (cell/smart phones). Prior to their use, I ensured that all of the
students in the treatment group had access to a smart device for use during class
activities.
Twitter, a social media platform designed for microblogs and Kahoot, an electronic
student response system, were used as experimental conditions. Students in the
experimental group were expected to Tweet throughout the semester, and were
given class time to do so. Their Tweets were used as opportunities for students to
reflect on course material as well as share important content via social media. Many
of the students were new to Twitter, as was their instructor, and had to create a
Twitter account specifically for the class. Secondly, students in the treatment group
were also required to complete online quizzes via Kahoot, the electronic student
response system whereby students can use their smart phones to record their
responses to questions provided by the instructor.
The control group, on the other hand, also quizzes via paper as well as via Plickers,
a paper-based student response system, where students held up a piece of paper,
with a QR code, which was read from an instructor’s mobile device.
Students in both the control and treatment groups completed the engagement
survey (see Table 1.) to assess their level of engagement midway through the course,
at week 7, and again at the end of the course, at week 15. The engagement survey
is
(http://cmapspublic3.ihmc.us/rid=1K1Y98QFQ-R7060329
3BK3/measuring_engaged_learning08.pdf) derived from a prior study on

student engagement. The survey includes 20 questions overall, each with Likert scale
responses.
The range of possible responses was between 1 (strongly disagree) and 7 (strongly
agree). Students overall average ratings are compared at the midpoint of the term
and again at the end in order to determine whether there were significant differences
in engagement between the groups over the course.
The sample sizes are small, making the analysis more difficult to determine
statistically significant findings. Different patterns of engagement can be viewed.
Course performance was also analyzed using average course grades on the final
project as well as the overall course grade.
A rubric was utilized to grade the final assignment video, a Public Service
Announcement, and all were graded by the instructor of records. The rubric has not
been tested for interpreter reliability (but was the only grader) and the instructor
was aware which of the students were in the control and experimental groups at the
time of grading.
Several confounding factors were identified.
ü First of all, as noted, students could not be randomly assigned to either
course.
ü There was a significant difference in the time each course was taught, 9:30
a.m. versus 2:30 p.m.
ü The courses were held in different classrooms.
ü The experimental classroom was in a room designed to be a wet laboratory,
so there is a large, immovable barrier at the front of the class. The classroom
was designed as a U-Shaped environment, but students sit on either side of
the tables, facing one another, which can sometimes be distracting.
ü The control classroom was in taught in a more traditional classroom setting.
Students began each class moving desks so that we were in a U-shaped
environment, but they did not have the distraction of directly facing each
other as with the experimental group.
ü Self-selection into each class, and de facto into a control or experimental
group, could not be controlled. There is no way to control for whether one
group would have performed better than the other, regardless of the
intervention.
All of these factors alone can have impacts on engagement and, unfortunately,
cannot be controlled for in this quasi-experimental study. These factors aside, this
study sought to determine the impact of mobile learning via personal devices on
student engagement.
RESULTS
Pre-Week 7 out of 15
Upon beginning this quasi-experiment, the instructor expected that students in the
experimental group would be more engaged than their control group
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counterparts. However, the students were about equally, if not differently,

engaged in each class. Students in the experimental group did exhibit greater
engagement in 8 of the 20 areas assessed in the survey during the first engagement
survey. Table 1 presents details of the comparison.
Although the results do not differ significantly, students in the experimental group
were significantly more likely;
ü
ü
ü
ü
ü
ü
ü

to feel that learning new things was worthwhile;
to like sitting near the front of the class;
to find course material relevant to their lives;
think about material outside of class;
attempt to make connections to other classes;
think about practical application of new ideas; and
engage personal opinions. Students in the experimental group were less
likely to find it hard to pay attention in class.

These engagement differences are summarized in Table 1, items in which the
experimental group exhibited higher levels of engagement are in bold.
The control group, on the other hand, exhibited greater engagement in 10 of the 20
areas (there were similarities in two areas). This means that, at least midway
through the term, the control group appeared to have greater engagement than the
experimental group, based on the survey results.
The control group was more likely;
ü
ü
ü
ü
ü

to get involved in class and lose track of time, discuss what they learned
with friends;
participate in discussions;
apply material to other aspects of life; (4) ask if they did not understand a
concept;
enjoy talking to the professor about what they learned; and
feel energized by ideas from class. Conversely, students in the control group
were less likely to report that their mind wandered during class, were less
afraid to participate, and less likely to be bored.

They seemed more engaged midway through the term than the experimental group.
Based on anecdotal observations by the instructor/researcher, the students in the
control group demonstrated greater interpersonal engagement with the professor
and other members in class.
Again, perhaps being forced to have technology free interactions allowed these
students to develop a better connection with their professor and the learning
environment altogether. This is evidenced in their contention that they enjoyed
talking to their professor, that their minds were less likely to wander, and they were
less afraid to participate.
Table 1.
Student Engagement – Pre (Week 7 of 15) /Post(Week 15 of 15) Average
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Survey Question
At least once in the last month, I have gotten so
involved in what I was doing for this class that I lost
track of time. ***
I am learning a lot in the class this semester.
I often discuss with my friends what I’m learning in
this class.
I regularly participate in class discussion in this class.
I feel as though I am learning things in this class that
is worthwhile to me as a person.
I like to sit near the front of the room in this class.
It’s hard to pay attention in this class.+ ***
I can usually find ways of applying what I’m learning
in this class to something else in my life.
I ask my professor questions if I do not understand
something in this class.
In the last week, I’ve been bored in class a lot of
time.+
I find ways to make course material relevant to my
life.
I find myself thinking about what I’m learning in this
class even when I’m not in class.
Sometimes I am afraid to participate in this class. +
I enjoy talking to my professor about what I am
learning in this class.
I feel energized by the ideas that I am learning in
this class.
I usually think about how the topics being discussed
in this class might be connected to things I have
learned in previous classes.
Often I find my mind wandering during class.+
When I am learning about a new idea in this class, I
think about how I might apply it in practical ways.
Sometimes I get so interested in something I’m
studying in this class that I spend extra time trying to
learn more about it.
When an idea is being discussed during class, I think
about my own opinion on the matter.

PRE- Exp
Group

PREControl
Group

POSTExp
Group

POSTControl
Group

5.6

5.8

5.5

6.1

6.6

6.6

6.7

6.9

5.6

5.8

5.9

6.1

5.1

5.8

5.3

5.9

6.6

6.5

6.4

6.4

5.4
1.8

5.1
2.1

5.0
2.3

4.7
1.6

5.2

5.4

5.6

5.9

5.6

5.8

5.8

6.1

1.9

1.5

2.4

1.7

5.5

5.2

5.5

5.8

6.0

5.6

5.6

5.8

3.7

3.4

3.4

2.7

4.9

5.5

5.7

5.6

5.8

5.9

5.7

5.9

6.1

5.8

6.1

6.0

2.8

2.7

2.7

2.4

5.8

5.3

5.4

5.2

5.4

5.4

5.1

5.3

6.2

6.0

5.8

6.1

Note: Scores range from 1 (strongly Disagree) to 7 (strongly Agree). Higher scores
indicate greater engagement. +Questions are reverse ordered, lower scores
indicate greater engagement.
*** Differences are significant at the p <.05 level or greater.
Although the experimental group noted they found it less difficult to pay attention
in class, it was the control group, the low technology group, which was less likely to
be bored in class. These distinctions are subtle and this research cannot explicitly
determine what accounts for these differences, but they are interesting distinctions
nonetheless.
Post-Week 15 out of 15
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The second engagement survey was given during the last week of class. Table 1
details the average scores for each section.
At time 2, the experimental group only demonstrated higher levels of engagement
than the control group in four of the 20 areas. These engagement differences can be
seen in Table 2, items in which the experimental group exhibited higher levels of
engagement are in bold. Specifically, students in the experimental group reported
that they were more likely to sit near the front of the room in the class, enjoy talking
to their professor about what they are learning, think about material from this class
as it might connect to other classes, and think about practical application. By the end
of the term, very little about the so-called high technology experimental group seems
to have pushed students to the higher side of engagement.
The control group, on the other hand, was overwhelming the more engaged group at
time 2, compared to the experimental group, as measured during the last week of
the course. Only two measures were significantly different. Namely, the control
group was significantly more likely to report having become so involved in what they
were doing for class that they lost track of time (t=-2.020, p <.05 ). They also
responded that they were less likely to find it hard to pay attention in class (t=2.248,
p <.05). Again, small sample sizes make it difficult to determine statistical
significance, but the differences in the 20 items overall were in favor of the low
technology group, those without mobile enhancements.
Course Learning Outcomes
It is instructive to also look at whether the experimental or control group performed
better in overall course performance. In this case, the control group performed
better on both their final project as well as their overall course grade. The final
project for each class was a video Public Service Announcement, or PSA. The
experimental group scored an average of 77% on this final product, compared to an
87% for the control group. Final grades resulted in a similar distribution.
The experimental group, as a class, demonstrated a 77% for the class average
compared to an 87% for the control group. This level of final grade is historically
exceptional for this class, which may be an indication that the class itself was also
exceptional, regardless of enhanced mobile learning efforts.
Indeed, the control group had a lower variance, 0.006, compared to the experimental
group at 0.026. The range (0.30) and standard deviation (0.08) was also lower for
the experimental group than the group group (0.80 and .163, respectively).
DISCUSSION and CONCLUSION
Midway through the course the students in the experimental group were more likely
to indicate engagement outside the classroom. It may very well be that the use of
personal technology devices in class, especially via Twitter, helped connect these
experimental students to material outside of class, and to other classes, and
encouraged practical applications of new ideas. Certainly, Twitter did allow students
the ability to engage personal opinions, and this is likely why engagement in this
area is higher for this group.
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As used in this class, Twitter allowed the students a space for immediate personal
engagement with the material via a reflection on what they might publicly share with
their short Tweets. Too, the use of Twitter allowed these reflections to be shared
with anyone in the class who cared to read each other’s postings. I routinely retweeted my favorite Tweet or two from each Twitter session. This likely spurred
further student investment in this process. The tweets allowed the instructor to gain
insight into the material that most impacted the students. They had to be thoughtful
about what part of the material, or what about the material, they would actually
microblog.
Students in the experimental class also reported that they found it easier to pay
attention in class. It is impossible to pinpoint why this might have been higher at
this point in the course, but perhaps the use of Kahoot to quiz and engage students
helped in this regard. The use of Kahoot as a student response system typically
heightens the students senses via a time-based, competitive gaming platform. When
used, Kahoot quizzes were always given at the beginning of a course session, and
likely enhanced the students’ attention for some period of time after the quiz was
completed.
The control group, on the other hand, did not use personal technology devices in
class (save a couple of times during the term for an in-class discussion assignment,
as did the other course). Yet, they seemed more engaged, overall, midway through
the term than the experimental group. It might be that the lack of personal
technology devices allowed this group to engage differently. For example, perhaps
the absence of devices actually forced them to attend to each other and the material
in a different way. Thus, their indication that they were more involved in class and
more likely to participate, expressed a greater likelihood of discussing material with
friends, and greater likelihood of asking the professor about misunderstood concepts
or speaking with the professor in general may reflect this. As will be discussed
shortly, this may also indicate their willingness to engage in an expected student
role, which our survey would have captured.
At time 2, the experimental group only demonstrated higher levels of engagement
in four of the 20 areas, the control group exhibited higher levels of engagement on
75% of the items by the end of the course. The experimental group indicated that
they were more likely to enjoy talking to their professor about what they are
learning, think about material from this class as it might connect to other classes,
and think about practical application.
Yet again, it would seem that the use of Twitter may very well help engage students
beyond the classroom, in this case measured by their connection to other class
material and practical application.
At face value, one could argue that the time honored Socratic method course, over
the long haul, seemed to better engage students in the end. The unexpected results
of this study gave us pause to think about how to make sense of these data and think
about the larger methodological implications of such a study in our new digital age.
It may be that these results are truly valid, but they may also be an artifact of
ineffective operationalization given the nexus between traditional teaching
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methods and expectations and students overall interaction with technology. It

may also be that the control group was inherently more engaged, and a quasiexperimental design simply does not allow for assigning differently engaged
students to the control or experimental groups. It may be that the experimental
group was even more engaged than they might have been had experimental
conditions not been present.
It may be that the control group would have scored even higher on these measures
had they received experimental conditions. However, we simply do not have data to
speak to any inherent differences in either group or whether one group was already
better at self-regulation or intrinsic motivation than the other.
By the end of the term, little about the operationally defined high technology
experimental group seems to show (significant) measurable differences between
groups, and/or more engagement. The results of this current study are certainly
mixed, and perplexing at some level. There was an equal, but different, level of
engagement halfway through the term. This engagement clearly shifted in favor of
the control group by the end of the term.
The control group also performed better in overall class projects and final course
grades. The quasi-experimental nature of this study leaves some doubt, though. The
lack of randomization leaves important some factors questionable, and they may
very well have confounded the overall results.
The time of day, the classroom setting itself, and student self-selection into a
particular class may have ultimately been the factors related to engagement, over
and above any specific instructional methodology. There was a lack of preassessment data to control for the students abilities prior to any treatment nor was
there any measure of demographic differences that may have made a difference
(such as first generation, socioeconomic differences, English as a first language,
gender, or minority status).
This study points to the need for a more focused, and controlled study of the impact
of enhanced mobile learning on student engagement, and perhaps a different
method of measuring engagement altogether.
Too, future work should assess any pre-experimental differences in self-regulation
or intrinsic motivation, important factors that could then be controlled for at the
analysis stage.
The relatively short term data (~7 weeks between data collection) may not appear
to favor mobile devices in the formal classroom, yet there are many variables which
may interfere with our results. For instance, as with any self-reporting survey,
perhaps the students were providing the responses they thought they should be, i.e,
at this university, personal learning is part of the mission. Secondly, again with
surveys, students may not have the ability to evaluate many of the questions, and
especially since there were such small differences, we may not be able to determine
an effect.
Perhaps one of the more important factors is that students believe they can multi35
task and use certain types of technology, even though most prior research

indicates that their technology skills lack generalizability. This might mean that their
low experience with the specific tools affected their perceptions of engagement.
Finally, many students still retain a perception of the expectations of being a good
student, ie., one who takes notes, provides positive affirmations to the professor and
speaks in class. Ultimately, we were unable to measure one of the most important
questions, which is how the technology may affect future ability to apply what they
learned in this class. For example, students may be expected to use an application
similar to Twitter in their careers and they may be better equipped than their
colleagues at navigating these apps for work purposes. This study, via the current
measures, is unable to address that issue.
Emerging technology has forced us to think about the implications of teaching and
learning for us and our students. It is time to also reflect what this means for
measuring outcomes of interest in the most valid and reliable ways. This, future
research should focus as much attention on valid methods of measuring engagement
in this digital age.
This may mean continual research via survey questions, but ones that are updated
and speak specifically to the role of technology in engagement. Too, one of the
reasons to bring technology into the classroom is to, at the very least, enhance the
learning environment and promote more active engagement and learning by the
students. We might want to push our methodological thinking in this direction as
well. For example, in this study it would have been interesting to see how many
students, and how often, interacted via Twitter outside the classroom. One could
envision a qualitative study about the nature and extent of course-related Tweets
that are not mandatory or connected to a grade.
This would be a much more effective and valid measure of engagement beyond the
classroom. In the end, there needs to be a better alignment between the specific
type of engagement the instructor wishes to achieve and the operationalization of
measures. There should be greater specificity in this area. This is the challenge to
scholars moving forward with mobile learning and engagement of students in our
digital age.
Guest Editors’ Note: The use of “my” and “I” refers to the first author, Janet T.
Davidson, PhD who is the instructor of record.
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