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Welcome to the second issue of 2019. These last few months has seen a whirlwind of activity for IRRODL
with transitioning to a new online journal system this year, as well as coping with the continued increasing
number of excellent submissions that is, quite frankly, testing our capacity. You will have noticed that as of
May 1, 2019 we will be taking a short break from accepting submissions (not more than six months) and
will be moving to a regularized publication schedule in 2020.

The first article by Maleti¢, Bara¢, Naumovi¢, Bogdanovié, and Radenkovié investigates the role of
crowdvoting techniques on competing student projects to increase active participation and interest in the
e-learning process.

In the following paper, Petrovic-Dzerdz examines the improvement of long-term knowledge retention by
employing gamification principles in online, open-book, multiple-choice tests in order to motivate students
to engage in repeated retrieval-based learning activities.

While media diversity is commonly viewed as a vehicle to increase learner interest and engagement
Fanguy, Costley, Baldwin, Lange, and Wang have shown that higher levels can actually lead to lower
levels of student performance. This study provides some insight on student behavior that can affect learning
and opens the discussion on seeking that level of media diversity that is optimal.

Given the importance of interpersonal contact to students’ sense of community Berry explores how and
where online students form relationships outside of class. A three-day in person orientation provides
further insights on how this is enhanced and the important role of extracurricular activities in building
community in both digital and physical spaces.

Knowing parent involvement can play an important role in lowering online high school student attrition
rates. Borup, Chambers, and Stimson have identified ways parents can effectively engage in their child’s
online learning experience. The study also flags problems faced by parents in this process, as well as
obstacles encountered by teachers and facilitators when they attempted to support parents.

With the increased use of social media professionally, Jordon examines how academics use their online
networks in the context of their formal roles and academic identity. The study identified several strategies
in their use of social networking sites and notes that prioritization of these can be associated with different
career stages.
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Leal, Navarro-Corona, and Gonzalez systematically explores the existing literature (2015-2018) on
massive and open learning courses (MOOCSs), which confirms that participation patterns and instructional
design appear as the main topics of interest in the field, but also reveals that a considerable increase in
published articles on academic engagement. Given the low completion rate of learners in MOOCSs, having a
better understanding of how students participate in this educational modality is vital.

Zhang, Bonafini, Lockee, Jablokow, and Hu focus their investigation on the degree to which different
variables, like demographics and motivation, affect the completion of a MOOC. Among other results,
completion rates appear to increase with reputation of institution, when the MOOC provides experiences
that add to students’ current academic background, and with older learners (age > 50 years).

In their paper, Kara and Can explore non-thesis Master’s students’ perceptions and expectations of good
tutors and advisors in distance education programs and their relation to student characteristics including
age, gender, university, program, semester, and previous online learning experience.

Stracke discusses the need to innovate education due to global changes to keep its status as a human right
and public good and introduces Open Education theory, and the subsequent development and application
of the OpenEd Quality Framework, to fulfil these requirements.

High school students’ educational use of YouTube can be predicted by performance expectancy and social
influence. Bardaki examines one of the most prevalent social media sites across the globe to examine the
intention to use and acceptance by young learners

Muggli and Westermann examine learner perceptions and performance using two open educational
resources (OER) compared with a traditional commercial textbook for first-year mathematics courses. In
both face-to-face and blended scenarios, student use of OER resulted in better performance but lower
attendance.

In the next article, Cross, Sharples, Healing, and Ellis investigate how and where distance learners use
handheld devices and the impact this has on learning habits, access to learning content and quality of work.
The study concludes by proposing two new concepts building on Castells’ framework: the flow of places and
place of space.

Despite the advancement of mobile communication technology to interconnect the world, the rising
generation is lacking some of the skill and capacity to examine societal issues and work alongside those of
various backgrounds to make a change. Fox proposes that in addition to linking the world, mobile devices
can also be used to strengthen global competence in university students.

We then go to an m-learning literature review with an important geographic focus. Increased access to
mobile technologies offers an opportunity for transformational change in both medical education and
practice in the remote and resource-constrained locations of Sub-Saharan Africa (SSA). Yunusa, Umar,
and Bervell provide a review (2010-2018) and analysis of the state of distributed medical education in
SSA, culminating in key recommendations for improvement.
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This issue finishes with one field note from Ally who carefully identifies competencies required by the
digital teacher of the future to function effectively. The end product of the research is a Competency Profile
for the Digital Teacher, which can be used to train and eventually orient future educators.

Athabasca
University
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Abstract

Given that the most students spend considerable time on social networks, many educational institutions
use this habit as a basis for educational purposes. Increasing students’ active participation in learning
activities is one of the main goals of education. The purpose of this research was to investigate to what
extent crowdvoting techniques can increase students’ participation and interest in the e-learning process.
Additionally, we set out to explore social networks as a medium for crowdvoting, contests, and collaboration
among students. The research participants included 131 students in the information technologies area of
the Faculty of Organizational Sciences, University of Belgrade who participated in contest related to their
3D modeling projects. Voting was performed via Facebook. The students voted for particular projects
primarily based on the quality of the project itself. Additionally, the competition was an incentive for
students to prove themselves to colleagues, but also to provide an opportunity for teamwork, additional
engagement, and acquisition of new skills and knowledge. The research results indicate a generally positive
attitude among students towards the competition and rewards.

Keywords: crowdvoting, social networks, e-education, crowd wisdom, crowd learning
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Introduction

Crowdsourcing is an emerging concept that involves user participation in problem solving. This term
implies the process of collecting opinions, ideas, services, or content from a particular group of individuals
(so-called crowd) usually via an online community (Howe, 2006). It includes a wide range of Internet
activities, with crowdvoting included as one of the crowdsourcing categories (Howe, 2009; Starbird, 2012).
Crowdvoting is usually used to assess the prominent ideas of the crowd (Standing & Standing, 2017).

Educators and researchers are continually trying to find new ways to increase student interaction and
participation in educational activities. Social networks and other modern technologies have become
pervasive among youth, and they also allow individuals to contribute to decision-making processes simply
by voting. In recent years, the use of social networks has also become popular for stimulating critical
thinking skills, collaboration, and knowledge construction (Griesemer, 2014).

In this paper, we investigate whether harnessing crowdvoting techniques and social networks can have a
positive impact on the results of student learning and interaction. Further, we set to explore social networks
as a medium for crowdvoting, contests, and collaboration among students. Using crowdvoting techniques
within courses should help teachers improve many aspects of their teaching.

Theoretical Background

Crowdvoting in Education

As James Surowiecki (2005) stated, crowdsourcing is a combination of crowd and outsourcing that collects
the wisdom of crowds, which refers to the superiority of groups over individuals in predicting public
opinion.

There are several existing crowdsourcing applications and communities used as online education support
tools (Buecheler, Sieg, Fichslin, & Pfeifer, 2010), since they allow Web-enabled tools to produce online
learning materials (Recker, Yuan, & Ye, 2014, SkarZauskaite, 2012).

Crowdvoting is a crowdsourcing method for collecting ideas, opinions, and concepts in an intelligent,
accurate, and cost-effective way (Dietrich & Amrein, 2016). Crowdvoting increases community
participation and awareness of the importance of business decisions (Pedersen, et al., 2013).

When it comes to security and privacy issues, it should be mentioned that crowdvoting systems have certain
problems and constraints in terms of misuse, hacking, lobbying, social engineering, and so on. Given that
users post information about themselves on a crowdsourcing platform, the data they post is no longer under
their control and it can easily become public (Rahim, Ismail, & Samy, 2014; Sarwar & Khan, 2013). As
crowdsourcing becomes more popular, the phenomenon of crowd attacking becomes more frequent
(Hassan & Rahim, 2017).
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Despite the issues and constraints when harnessed crowdvoting in an educational context, the role of
crowdvoting activities in both our educational system and specific approach studied here was to encourage
students to be engaged and more interested in course content.

Crowdvoting is applicable in education in that it enables students to evaluate their colleagues’ projects and
thus encourage participation in the educational process (Bogdanovi¢, Labus, Simié, Ratkovié-Zivanovi¢, &
Milinovi¢, 2015). Al-Jumeily, Hussain, Alghamdi, Dobbins, and Lunn (2015) stated that crowdvoting
techniques can effectively be applied to technology-enhanced learning since it can help collect the crowd’s
view on a certain subject. Wang and Kinuthia (2004) stated the four characteristics of technology-enhanced
learning environments: motivation, learning enrichment, learning implementation, and learning
assessment and evaluation. Therefore, we can conclude that crowdvoting techniques can be applied to
learning purposes through discussions, group projects, feedback, and so on (Keppell, Au, Ma, & Chan,
2006). As well, we should not ignore the influence of peer learning on students’ performance, like
development of social and leadership skills, and high attendance rates (Stiller-Reeve, et al., 2016). This also
includes peer assessment which can be both formal and informal (McLuckie & Topping, 2004). Barker and
Bennett (2011) described the process of evaluating projects by using an electronic voting system (EVS).
Voters evaluated the quality of the websites made by their fellow students, as well as the quality of the
applications within the websites. The research results showed that the voting process was objective and was
not based on acquaintance with the candidate.

The Utah Valley University organized a competition with use of digital media that relied on the wisdom of
the crowd whose choice influenced the selection of the winner. The winners had the highest number of
online votes, and the technologies they used during the competition included mobile and Web applications,
video games, 3D animation, film, special effects, and digital audio (Solemon, Ariffin, Din, & Anwar, 2013).

As Kibble (2007) stated, rewards increase students’ participation, so it is important to investigate whether
the reward concept provides an incentive and has a positive impact on students’ learning outcomes. Baranek
(1996) stated that grades are the most common type of reward (Seoane & Smink, 1991). Therefore, one of
the research questions in this study deals with which type of prize would most encourage students to
participate in the competition.

Educational Aspects of Social Networks

The information availability makes individuals feel dependent on social networks, and accordingly, reduces
their interest in and focus on studies (Labus, Despotovié-Zraki¢, Radenkovié¢, Bogdanovié¢, & Radenkovié,
2015; Tarig, Mehboob, Khan, & Ullah, 2012; Yuen & Yuen, 2008). Also, some authors consider social
networks as source of “psychological distress (Chen & Lee, 2013), lower quality of life (Bevan, Gomez, &
Sparks, 2014), and reduced subjective wellbeing (Kross, et al., 2013)” (Doleck & Lajoie, 2018, p. 437). On
the other hand, several studies have proved that many students use social networks to discuss their classes,
learning outside of school, and planning for college (Yuen & Yuen, 2008). The open nature of social
networks as well as their accessibility, efficiency, and ease of use can help students’ learning experiences
(Abrahim, Mir, Suhara, & Sato, 2018; Labus, Simi¢, Vuli¢, Despotovi¢-Zrakié, & Bogdanovi¢, 2012).
However, a few studies could not find scientific proof of a link between use of social networks and academic
performance (Doleck & Lajoie, 2018).
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Educational institutions should consider use of social media to support the creation of knowledge (Macia &
Garcia, 2017; Moskaliuk, Kimmerle, & Cress, 2009). There are numerous groups on social networks that
are maintained by universities for the purpose of interacting with students (Selwyn, 2012) and contributing
to their persistence and motivation to study (Mason & Rennie, 2007). Cost, accessibility, and flexibility are
the advantages for students and educational institutions to engage in online learning (Chau, 2010).

Authors like Junco, Heiberger, and Loken (2011) and Hung and Yuen (2010) stated that social networks
have a positive influence on students’ grades. Positive aspects of using social networks for educational
purposes are:

e Better communication and quick information sharing (e.g., increased productivity and team work)
(Waycott, Thompson, Sheard, & Clerehan, 2017).

e Creating and maintaining connections (e.g., developing a career).
e Focus on technology for educational and business purposes (e.g., building skills).

e Getting instant feedback from friends and family (e.g., developing artistic abilities and getting
confidence) (Raut & Patil, 2016; Vural, 2015).

Mesipuu (2012) investigated the translation system improvement process of both open (e.g., Facebook) and
closed (e.g., Skype) social networks where the user-translators voted for appropriate or inappropriate
translations. Traunmueller and Schieck (2013) emphasized that social networks also allow the users to give
their opinion using the voting system. Since the participants in this research voted via Facebook, we
examined whether social networks are a suitable channel for implementing crowdvoting techniques and the
benefits of such channels.

Research Questions
Based on the analyzed literature, the main research questions set during this study are:

RQ1: Does crowdvoting have a positive impact on the students’ participation in educational
activities? (Al-Jumeily et al., 2015).

RQ2: Are social networks suitable channel for crowdvoting implementation? (Mesipuu, 2012;
Traunmueller & Schieck, 2013).

RQ3: Which factors influence the voting choice when it comes to students’ projects? (Barker &
Bennett, 2011).

RQ4: Does the reward concept provide an incentive and have a positive impact on students’
learning outcomes? What type of reward motivates students the most? (Kibble, 2007; Baranek,
1996).
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Methodology

Research Design

Figure 1 shows the research methodology. As part of a course in the fourth year of undergraduate studies,
at the Faculty of Organizational Sciences, University of Belgrade, students were tasked with creating a 3D
model and animation. They worked in teams of three. After creating the projects, students uploaded them
on the Moodle learning management system, which is used as an open and distance learning engine. After
the projects were analyzed and evaluated by teachers, the best 10 projects were selected and published on
the course’s official Facebook page. Students could vote for one or more projects; the three projects with
the highest number of votes (likes) were declared as winners. Depending on the ranking, winners got prizes.
These prizes were (a) additional points within the course that can help students to get a higher grade, (b)
promotion and presentation of the animation on the e-Business Department website, or (c) free
participation in ELAB summer school and free printed e-Business textbook.

Instruments

A survey was conducted in order to examine student attitudes regarding crowdvoting on the social network,
as well as the concept of the competition and prizes. The survey was intended to examine whether the
crowdvoting process encouraged students to make creative projects or to promote their work. Since the
voting was performed on Facebook, it is important to examine whether students voted based on
acquaintance with the candidate or exclusively based on the quality of the project itself, as well as how the
rewards influenced their interest to participate in the competition.
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Creating the project

v

Uploading the
project to Moodle i

Selection of projects

v

Uploading the
¢ projects to Facebook

Voting for projects ¢

Proclamation of the
¢ winner

Taking the survey ¢

Results analysis

Figure 1. Research methodology.

The questionnaire created for this research consisted of three parts. The first part contained 13 yes/no
guestions. These questions examined the students’ behavior related to the competition. The second part
contained one half-open question related to the reason for which the respondent was encouraged to
participate in the competition, and three open questions to examine students’ opinions on the significance
of winning the competition. Here, students could provide suggestions for future prizes and additional
comments regarding the course. The third part of the survey contained 15 Likert-type questions for
examining students’ opinions on the competition and rewards. Table 1 provides an overview of the
questions used within the questionnaire.
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Table 1

Measurement Items Included in Questionnaire

Model construct

Measurement item

Impact of crowdvoting on the
students’ participation in
educational activities
(Al-Jumeily et al., 2015)

(RQY)

Suitability of social networks as a
crowdvoting implementation
channel

(Mesipuu, 2012; Traunmueller &
Schieck, 2013)

(RQ2)

Influencing factors on voting
choice

(Barker & Bennett, 2011)

(RQ3)

Impact of the rewards on students’
learning outcomes and their role as
an incentive

(Kibble, 2007)

Rewards with the greatest
motivational impact on students
(Baranek, 1996)

(RQ4)

Did you participate in the competition?

You did not participate because you did not create
project on time.

You did not participate because you did not want to.
Was your project selected for voting?

Have you looked at the selected projects?

I think the best project has won.

Would you participate again in the ELAB competition?
I think that the candidates were encouraged by
teamwork.

I think that the candidates were encouraged by
additional engagement and acquiring new skills.
Are you familiar with the ELAB competition?

Did you participate in the voting?

You voted for one project.

You voted for more projects.

I think the competition is useless.

| voted based on my acquaintance with the candidate.
| voted based on the quality and creativity of the project.

What does it mean for you to win this competition?

I think the rewards are appropriate and motivating.

I think the prizes are unnecessary.

I think that the candidates were encouraged by the
prizes.

What inspired you to participate in the competition?
Make a proposal for a prize that would encourage you to
participate in the competition.

I think that additional points are the most useful reward.
| consider promotion and presentation of animation on
the site of the e-Business Department as the most useful
prize.

| consider the ELAB summer school course as the most
useful prize.

| consider the e-Business textbook as the most useful
prize.

In order to examine the consistency and reliability of a data set, the Cronbach’s alpha measure was used.
The values for research questions RQ1, RQ2, RQ3, and RQ4 are, respectively: 0.758, 0.818, 0.416, and
0.729. Given that Cronbach’s alpha for RQ1 is 0.758 we can conclude that the reliability for this research
guestion is respectable, as is RQ4; reliability for RQ2 is very good. However, for RQ3, Cronbach’s alpha
cannot be appropriately used as the format of questions within RQ3 were mostly yes/no type.
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Participants

Participants in this research were undergraduate students in their fourth year at the Faculty of
Organizational Sciences, University of Belgrade (born between 1988 and 1995), with average grade during
study 8.32. There were 131 students who participated in the survey (59.23% females and 40.77% males).

Results

Participation and Attitude Toward Competition

The results show that almost all respondents were familiar with the competition (only three respondents
were not). Most respondents created a project; approximately 28.09% of respondents did not want to
participate in the competition. A fairly high number of respondents (74.16%) viewed the selected projects
posted on Facebook and almost half of the total number participated in the voting process. Nearly half of
the respondents (45.24%) said that their projects were selected for voting. The majority of the respondents
found the competition interesting (71.43%). A surprisingly small percentage of respondents (8.91%) were
satisfied with the existing prizes. Most of them thought that the competition was an interesting way to
encourage students to do the project and thus increase their participation in the educational process.
However, there were also those who believed that determining the winner based on the number of votes
collected on Facebook was not adequate, because in this way the quality of the project itself was neglected,
and increases in the number of votes was affected by the candidates’ self-marketing (i.e., collecting votes
from friends or family).

Respondents’ answers to the questions defined by the Likert-type scale are shown in Table 2. According to
the results, the students gave positive answers regarding encouraging both teamwork (mean score = 3.6)
and acquiring new skills (mean score = 3.616). In addition, the students did not agree that competition was
useless (mean score = 2.1).

Table 2

Likert-Type Questions Related to Participation and Attitude Toward Competition

Research question Mean SD

RQ 1: I think that the candidates were encouraged by teamwork. 3.600 1.288
RQ 1: I think that the candidates were encouraged by additional engagement and

. . 3.616 1.0983
acquiring new skills.
RQ 2: | think that the competition is useless. 2.121 1.2853

RQ 2: | consider such competitions as useless. 2.064 1.2296
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Incentives for Participation and Rewards Types

The analysis found that the teamwork (39.53%), acquiring new skills (31.40%), and rewards (22.09%),
respectively, were the biggest incentives for respondents to participate in the competition. The category
“Other” includes competitive spirit, grade, obligatory homework, and points (Figure 2).

a0,00%
39,83%
40,00%
1,40%
30,00%
22,09%
20,00%
10,00% fG,98%
0,00% .
Teamwark  Acguire new skills Rewards Cther

Figure 2. The incentives for participating in the competition.

Figure 3 shows what winning this competition meant to the respondents. Most of them thought that
winning in this competition was a kind of effort recognition (34.78%). The category “Other” included
personal satisfaction and socializing. The respondents were also asked to propose a reward which would
most encourage them to participate in the competition (Figure 4). Grades and points were mostly proposed
as rewards (43.48%).
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Figure 3. The significance of winning the competition.
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Figure 4. Rewards proposals.
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Students’ answers for RQ3 and RQ4 are shown in Table 3. The majority of students stated that they voted
based on the quality and creativity of the project (mean score = 3.975). The prizes were appropriate and
motivating for the students (mean score = 3.72). The ELAB summer school courses prize was considered
the most beneficial (mean score = 3.888).

10
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Table 3

Likert-Type Questions Related to Incentives for Participation and Rewards Types

Research question Mean SD

RQ3: | voted based on acquaintance with the candidate. 2.758 1.4894
RQ3: | voted based on quality and creativity of the project. 3.975 1.3621
RQ4: | think that the competition is interesting and motivating. 3.823 1.1897
RQ4: | consider such competitions as desirable and interesting. 3.782 1.1157
RQ4: | think that the prizes are unnecessary. 2.064 1.1482
RQ4: | think that the prizes are appropriate and motivating. 3.720 1.0671
RQ4: | think that the candidates were encouraged by rewards. 3.605 1.0956
RQ4: | consider additional points as the most useful prize. 3.488 1.2548
RQ4: | consider promotion and presentation of realized animation on the site of the

e-Business Department as the most useful prize. 2928 1188
RQ4: | consider the ELAB summer school course as the most useful prize. 3.888 1.1232
RQ4: | consider the e-Business textbook as the most useful prize. 3.024 1.3528

Correlation Analysis

Correlation analysis identified the links between individual questions, with the goal of determining how
consistent the respondents were in their evaluation of prizes and competition. The analysis found that the

highest correlations (more than 50%) were observed between the following indicators:

68% between questions “I consider these competitions as desirable and interesting” and “I think

that the rewards are appropriate and motivating.”

61% between questions “I think that the candidates were encouraged by teamwork” and “I think

that the candidates were encouraged by additional engagement and acquiring new skills.”

55% between questions “I think the competition is interesting and motivating” and “I think the

rewards are appropriate and motivating.”

54% between the questions “I think the rewards are appropriate and motivating” and “I think that

the candidates were encouraged by the prizes.”

All of these correlations are statistically significant (1%). The data were analyzed by using the IBM SPSS

tool.

In order to determine the consistency of the answers from respondents who participated in the competition,
we examined whether they considered that the candidates were encouraged by the rewards, teamwork, or

11
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by additional engagement and acquiring new skills. Also, among the respondents who did not want to
participate in the competition, it was important to investigate whether they believed that the competition
was useless. During this analysis, the authors of this paper had to take into account the opinions from the
respondents who voted for projects based on their quality and creativity and who thought that the best
projects had won. It was also important to investigate whether the respondents who participated in the
voting process considered that the competition was interesting or useless. Therefore, we created 16
variables for determining the consistency in the respondents’ answers. In order to determine the
relationships between individual variables, a statistical method of cross tabulation (contingency table) was
used, and it was performed by using the ¥2 test. Table 4 shows the naming conventions for the individual
variables.

Table 4

Results of the Pearson’s x? Coefficient for Examined Variables

. L . Pearson’s x2
Question combinations Variables o P level
coefficient

Did you participate in the competition? * o o
Competition participant —

1. Ithink that the candidates were . 1.706 0.790
' . Prizes encouragement
encouraged by the prizes.

Did you participate in the competition? * o o
Competition participant —

2 I think that the candidates were 6.689 0.153
' Teamwork encouragement
encouraged by teamwork.

Did you participate in the competition? * o o
) ] Competition participant —
I think that the candidates were .
3 Additional engagement / new 5.459 0.243
" encouraged by added engagement and il
skills

acquiring new skills.
You did not participate because you did o o
) o Non-participant — Competition
4. hotwant to. * | think the competition is 6.482 0.166
' uselessness
useless.
I think that the best project has won. * ) ) )
] o Best project wins — Quality
5. | voted on the quality and creativity of ) 17.132 0.002*
' ] fulfillment
project.
Did you participate in the voting? *
6. |think the competition is interestingand  Voter — Interesting competition 1.079 0.898
motivating.
Did you participate in the voting? *
7.l consider such competitions as desirable ~ Voter — Desirable competition 0.819 0.936

and interesting.

12
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Did you participate in the voting? * o
) o Voter — Useless competition 1.950 0.745
I consider such competitions as useless.

Since the value of Pearson’s ¥2 coefficient is 1.706 for the 5% significance level, and P level for the first
combination of questions (Competition participant — Prizes encouragement) is 0.790, we can conclude
that there is no relationship between the variables we have chosen. In other words, there are no statistically
significant differences in the answers between the students who participated in the competition and those
who did not, in relation to their opinion regarding the incentive of the prizes to the candidates.

Table 4 indicates that there is a statistically significant difference for just one of the examined combinations
of questions because the Pearson’s coefficient is 17.132 and the P level is 0.002 for 5% significance, which
means there is a relationship between the answers to the question “I think the best project has won” and “I
voted based on quality and creativity of the project.”

Given the results of our analysis, we can conclude that the selected variables were independent of each
other, except in one case. When we observe these selected combinations separately, we realize that there is
no statistically significant difference between those who participated in the competition and those who did
not, in relation to their opinions on candidates’ incentive regarding prizes, teamwork, and additional
engagement. Also, there is no difference in answers from the respondents who did not want to create the
project and those who did, in relation to their opinions on the competition’s uselessness. Finally, there is
no statistically significant difference between the respondents who voted and those who did not, in relation
to their opinion on the competition as interesting or as useless.

Discussion and Conclusions

Impact of Crowdvoting on the Students’ Participation (RQ1)

The crowdvoting concept itself can have a positive impact on students’ learning and on increasing their
participation in educational activities. Conclusions from RQ1 testify to this by indicating that more than
half of respondents participated in the project creation, and also mastered the use of advanced techniques
in the field of 3D modeling and animation. As Al-Jumeily et al. (2015) stated, crowdvoting can help students
improve their engagement as well as their learning skills, bearing in mind their learning style preference.
The competition shows that teamwork, as well as additional engagement, have had a positive impact on
students.

Social Networks as a Crowdvoting Channel (RQ2)

As assumed, results confirm that crowdvoting techniques can be successfully conducted via Facebook, in
agreement with Mesipuu (2012) and Taunmueller and Schieck (2013). Therefore, social networks have been
showed as a suitable channel for voting. In this research, not only students, but also friends and family of
candidates who had access to the Facebook account participated in the voting process.
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Factors That Influence Voting Choice (RQ3)

There are pros and cons to using crowdvoting principles on a social network. On the positive side is certainly
easier accessibility and transparency. According to RQ3 and influencing factors on voting, the negative
aspect is reflected in the fact that in some situations, project quality can be neglected and someone with
better self-marketing can be declared a winner. However, the research has shown that the voters who
thought the best project won were most probably those who voted based on the project’s quality and
creativity. It can be said that the acquaintance with the candidate in some cases is not crucial factor in voting
process.

Impact of Rewards (RQ4)

It can be concluded that the competition itself encouraged many students to create a project. Rewards were
also an incentive for students to do a better project and thus learn more. Although students highlighted
free-of-charge participation in ELAB summer school course as the most desirable of the offered prizes,
additional points were also a reward that provided students with an incentive to participate in the
competition. According to RQ4, a majority of the respondents were satisfied with the provided prizes.
Further, that additional points were the most desirable rewards among the students conforms to Baranek
(1996). However, there were those for whom further learning and recognition by colleagues were more
important.

Findings

This study examined two roles—the project creator and the voter. Project creators, under the influence of
the prizes or some other internal urge, tried to create better and more creative projects by using advanced
technologies. If their project was selected in the top 10 and published on the course Facebook page, they
most likely promoted their project. On the other hand, there were voters who were most probably students
who did not want or failed to participate in the competition. They are the ones who decide who will win the
competition. Some of the terms from the analyzed literature highlighted in this paper are: crowdvoting
techniques, social networks, peer assessment, reward influence. Given that the majority of students were
familiar with the competition, and that very few of them did not create a project, it can be said that students
were generally interested in participating in the competition. The results certainly point out the fact that
the rewards were an incentive for students, as was assumed. However, teamwork has been singled out as
the biggest incentive for our respondents.

Based on this research, we can conclude that the concept of rewarding certainly has a positive impact on
students and their additional engagement, and consequently on their learning results, as Kibble (2007)
stated. Although the prizes of this competition were of a prestigious character, it turned out that for most
of the students, winning meant a recognition by their colleagues.

The correlation analysis showed that the creativity and quality of the project were the most important in
terms of voting for a particular candidate. In other words, the students who voted for the candidates based
on acquaintance with them still considered that they voted based on the quality of the project. This shows
that Barker and Bennet’s (2011) assumption is correct—students vote for candidates regardless of their
acquaintance. Nevertheless, survey results indicate that the quality of the project was a key factor for voting
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as well for the respondents who did not know the candidates for whose projects they voted. A topic for some
further research may be examining ways to overcome candidates’ self-promotion in order to make the
quality of a project most prominent.

The contribution of this research is in providing an overview of how crowdvoting principles can be
implemented in a social network environment for e-education purposes. The authors of this paper believe
that the findings can be used as a framework for other education practitioners, in order to help them adjust
learning methods to students’ needs and habits. This paper describes an example of how educators can
innovate by designing new interesting ways to encourage students to be more involved in such activities
and also become more creative. As well, it calls attention to the importance of taking measures to ensure
that more teaching activities account for students’ opinions and let them participate in the decision-making
process. Such approaches can certainly elicit a number of positive reactions from students as well as a
greater sense of control. Bearing in mind that social networks are close to students and that they spend time
following events on them, it seems logical to integrate teaching activities into social network structures. The
primary aim of this research is to make an impact on practice and to provide educators with needed
information regarding students’ attitude towards crowdvoting implementation in a competition context.

This paper brings new value to e-education, as it encourages lecturers to increase students' participation in
an acceptable way and thus positively influence the results of their learning. Our analysis indicates that for
most respondents, recognition for their effort is very important, as it can be identified by proving
themselves in front of their colleagues. Students should be allowed to express themselves in creative ways
and in a familiar environment, such as the social network, and enabled to participate in the decision-making
process, such as crowdvoting. All these factors can help students improve their level of engagement as well
as their learning skills.

Table 5 provides a list of the main implications and practical recommendations for different interested
parties in the educational process.

Table 5

Implications for Teachers, Education Practitioners, and Students

Interested o
) Implications
parties
1. Teachers have to continue encouraging students to be more engaged in educational

activities as it can definitely increase their knowledge as well as experience
(Dougiamas & Taylor, 2003; Reeve, 2009; Skiner & Belmont, 1993).

Teach 2. As it is necessary to invest time and effort in e-education in order to achieve positive

eachers

results, the use of social networks integrated with crowdvoting techniques can make
students feel they are important actors in the decision-making process (Cubillo,
Sanchez, & Cervifio, 2006). This contributes to their sense of control and desire for
additional engagement (Moogan, Baron, & Harris, 1999; Siribunnam, Nuangchalerm,
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& Jansawang, 2014). In addition to the feeling of control in the decision-making
process, teamwork and additional engagement were of a great importance to the
participants.

3. When it comes to rewards, the research indicates that additional points and the
possibility of further learning and promotion are very important for the participants
in the competition. This should not be neglected and rewards should be chosen
carefully. Although prizes are only a part of what encouraged the students to
participate in the competition, a reward system must be designed to have a positive
impact on students (Sloggett, 1971).

1. The crowdvoting process on the social network should be organized in a way to
highlight the quality of the project itself. Since voting takes place on Facebook, the
choice of winner should not be influenced by candidates’ self-marketing through
collecting votes from friends or family. Voting should be performed within a closed
group so voters are not familiar with or able to identify the author of a particular
project (Kennedy & Cutts, 2005). For instance, a closed Facebook group could be
visible only to the voters, without including the author’s name.

Education 2. Generally, the use of crowdvoting principles on social networks has its advantages

practitioners (Brady, Holcomb, & Smith, 2010), because of the quick and easy way decisions can be
made on a given topic (Wang, Gill, Mohanlal, Zheng, & Zhao, 2013).

3. The use of social networks does not represent a major investment for educational
institutions; therefore, this kind of environment can be easily used for educational
purposes (Madge, Meek, Wellens, & Hooley, 2009; Roblyer, McDaniel, Webb,
Herman, & Witty, 2010). However, there are some challenges in the use of social
networks such as security and unproductive behavior which should not be neglected
(Ngonidzashe, 2013).

1. Due to the use of social networks for educational purposes, students are given the
opportunity to invest more effort in the development of their projects, with the
possibility of showing their creativity to the broader audience.

Students 2. In addition to the assessment by professors, crowdvoting takes into account the
opinions of other evaluators such as peer colleagues. This could encourage students’
participation in the educational process and develop their social skills.

3. Public recognition may have an impact on their future career and provide a reference
for further work.

Research has shown that in this case, the use of crowdvoting techniques is possible and has potential but
with certain limitations. The main limitation is that the research was conducted solely within the course of
3D modeling and animation. Thus, it is not possible to guarantee that these results are applicable to other

16



Blending Crowdvoting in Modern e-Learning Environments
Maleti¢, Bara¢, Naumovi¢, Bogdanovi¢, and Radenkovi¢

educational contexts. Authors of this paper, however, believe that this kind of competition can be applied
to other courses and environments as well. An additional limitation is self-marketing by some candidates
which resulted in them getting more likes from friends and family members than from peers. In fact, a
method of preventing candidates’ self-marketing should be devised. In this way, the voting would have been
exclusively based on the quality and creativity of the project (i.e., being acquainted with the candidate would
have no effect on the voting results). However, the focus of our research was on increasing student
engagement, interest, and participation, not on constraints of crowdvoting.

The possibilities of using crowdvoting/sourcing in education are still on a low level and have to be fueled in
future research. Further research should be conducted in order to explore topics such as social engineering,
negative marketing, as well as motivation for voting and taking a part in the competition. Taking into
account that crowdvoting and other crowdsourcing techniques are rather a philosophy than a well-
established concept, it is of great importance to investigate how to implement them in different contexts.
Understanding all the challenges in implementation of crowdvoting could be of great interest for both
academia and practitioners in order to enhance students' motivation and participation, particularly within
millennial generations.
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Abstract

Recent findings have provided strong evidence that retrieval-based learning is an effective strategy for
enhancing knowledge retention and long-term meaningful learning, but it is not a preferred learning
strategy for the majority of students. The present research analyzes the application of learning gamification
principles in online, open-book, multiple-choice tests in order to motivate students to engage in repeated
retrieval-based learning activities. The results reveal a strong positive correlation between the number of
successful retrieval attempts in these tests that cover content from the course textbook, and long-term
knowledge retention as demonstrated in a live, final, closed-book, cumulative exam consisting of multiple-
choice, labeling, definitions, and open-ended questions covering the content of both textbook readings and
lectures. The presented results suggest that online, open-book tests designed using gamification principles,
even when covering partial course content and one type of questions, are an effective strategy for using
educational technology to motivate students to repeatedly engage in retrieval-based learning activities and
improve long-term knowledge retention, regardless of the course delivery mode.

Keywords: gamification, retrieval-based learning, multiple-choice tests, online, learning management
system, learning analytics
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Introduction

Regardless of course delivery mode (face-to-face, blended, or online), the challenge often encountered by
the author as an instructional designer is to devise instructional strategies that motivate students to study
frequently and not procrastinate. This is particularly important for student success in content-heavy
courses such as first- or second-year science courses, which usually cover a broad range of declarative
knowledge and numerous concepts as a foundation for further studies. Additionally, these courses are
typically offered in a traditional face-to-face format and experience large enrollment numbers, the
combination of which can pose a challenge for effective and efficient formative assessment and feedback,
which are essential to supporting learning success. Despite the aforementioned challenges, students in
these courses certainly benefit from any learning activity that can help them integrate and retain the
knowledge they need to master, and they deserve the effort invested by course designers to devise such
activities.

Retrieval-Based Learning

Recent findings have provided strong evidence that practicing active retrieval (recall) enhances not only
long-term memory but also long-term meaningful learning, supporting the claim that these types of
learning strategies could be more effective than many currently popular “active learning” strategies (Blunt
& Karpicke, 2011). This confirms that what has traditionally been considered as learning—the “importing”
of new information and its integration with existing knowledge—is only one aspect of the learning process,
and that another equally important aspect of learning consists of the retrieval processes; specifically, those
“involved in using available cues to actively reconstruct knowledge” (Karpicke, 2012, p. 158). According to
Nunes and Karpicke (2015), although the idea that practicing active recall improves learning has existed for
centuries, it has undergone a significant revival with increased interest owing to the integration of cognitive
science research and educational practice. Nunes and Karpicke use the term “retrieval-based learning” to
encompass both the instructional strategies that promote this type of learning and the fact that the process
of retrieval itself enhances learning. Although there is strong evidence supporting its effectiveness, research
also shows that retrieval is still not a learning strategy of choice for the majority of students, nor are they
aware of its positive effects (Karpicke, 2012).

One of the main tasks of instructional designers is to identify strategies to make learning experiences
effective and efficient, and to improve knowledge retention. Furthermore, they need to find ways to both
extrinsically and intrinsically motivate learners to engage in learning activities that normally require
significant effort and include the experience of failure. Black and Wiliam (2010) note that if they have a
choice, students will avoid difficult tasks; they also point to a “fear of failure” that can be detrimental for
learning success. Although making mistakes and experiencing failure are essential experiences in every
learning process, “pupils who encounter difficulties are led to believe that they lack ability” (Black & Wiliam,
2010, p. 6). Motivating students to persist with repeated engagement in activities that incorporate the
experience of both difficulty and failure is a real instructional design challenge, clearly articulated by
Karpicke (2012) in the conclusion of his article: “The central challenge for future research will be to continue
identifying the most effective ways to use retrieval as a tool to enhance meaningful learning” (p. 162).
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The present research attempts to tackle this challenge and to examine ways to motivate students to engage
in difficult learning activities that can result in meaningful learning and knowledge retention. The approach
examined in this research is the implementation of distributed, open-book, online tests covering relevant
content from the adopted textbook, in a foundational, second-year, high-enrollment, core neuroscience
course. To motivate students to repeatedly engage in these activities, some gamification principles were
used. Data analytics from Moodle, a learning management system (LMS), were used to examine student
engagement patterns and retrieval success in online tests, while statistical analysis was applied to determine
their correlation with long-term knowledge retention as demonstrated in a live, final, cumulative, closed-
book summative assessment.

Multiple-Choice Tests for Retrieval-Based Learning

There are many ways to implement retrieval-based learning, with tests being the most researched. Smith
and Karpicke (2014) investigated the effectiveness of retrieval practice with different question types (short-
answer, multiple-choice, and hybrid) and concluded that retrieval practice with each of these question
forms can enhance knowledge retention when compared to a study-only condition. However, short-answer
guestions must be graded manually, which requires more time. The learning effects are better if students
receive feedback in the form of correct answers. This is also not easy to administer with short-answer
guestions, but it is possible with multiple-choice questions, making them a better solution if we are not able
to provide efficient feedback for other question forms. Smith and Karpicke (2014) provide evidence from
multiple pieces of published research (Kang, McDermott, & Roediger, 2007; McDaniel, Roedriger, &
McDermott, 2007; Pyc & Rawson, 2009) that seem to indicate that the need for corrective feedback during
the process of learning, along with the balance between retrieval difficulty (questions and problems that
require more cognitive effort to answer, such as short-answer questions) and retrieval success (questions
and problems that result in more correct answers, such as multiple-choice questions), leads to a
consideration for hybrid tests (e.g., a mix of short-answer and multiple-choice questions) as likely the most
effective retrieval-practice solution.

Several other studies have provided evidence for the effectiveness of multiple-choice tests as tools to
promote learning (Little, Bjork, Bjork, & Angello, 2012; Smith & Karpicke, 2014; Cantor, Eslick, March,
Bjork, & Bjork, 2015; Little & Bjork, 2015). According to Little and Bjork (2015), if multiple-choice tests are
optimized by properly constructing competitive and plausible alternatives and developing items that assess
beyond the knowledge level, they are effective for learning even non-tested information. There is a belief,
though, in some parts of the education community that the “testing effect” does not apply to complex
materials, but that view has been challenged by Karpicke and Aue (2015), who provide evidence from
previous research that this assumption is not correct. Nunes and Karpicke (2015) remind us that the “testing
effect” is the effect of active retrieval, which, Karpicke and Aue (2015) emphasize, has been repeatedly
proven to have positive effects on meaningful learning of complex materials.

Despite previously discussed research that has provided evidence that practicing active retrieval promotes
meaningful learning, according to Grimaldi and Karpicke (2014), three major application problems present
challenges to the implementation of this learning strategy: 1) a lack of student awareness about the
effectiveness of a study method, 2) a lack of student willingness to repeatedly retrieve material, and 3)
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student inability to correctly evaluate the success of their retrieval attempts. Based on research by Grimaldi
and Karpicke (2014), students struggle with all three of these components necessary for success of retrieval-
based learning activities. For this reason, they support the use of computer-based approaches with
automated scoring and feedback to aid students in getting the most out of the available learning strategies.
In the present research, a novel approach of applying gamification principles to motivate students to engage
in repeated retrieval by taking online tests, while receiving automated feedback, was analyzed as a potential
solution to two out of three problems outlined by Grimaldi and Karpicke (2014): a lack of student
willingness to repeatedly retrieve material and student inability to correctly evaluate the success of their
retrieval attempts.

Learning Gamification

When applied in the field of education, the term “gamification” typically does not refer to playing games
but is “broadly defined as the application of game features and game mechanics in a nongame context”
(Becker & Nicholson, 2016, p. 62). Some of the core game mechanics include the use of task levels with
progressively increasing difficulty, “unlocking” subsequent levels when you reach a certain mastery skill
requirement, and an experience of failure not as a deterrent, but as a natural component of the skill-building
and learning process. By carefully manipulating our internal mental reward system (assisted by brain
transmitters often called “pleasure chemicals,” such as dopamine), game mechanics keep players “hooked”
in a continuous task-failure-success upward spiral, contrary to our natural inclination to give up when the
task seems unachievable or after repeated failure.

Pm » LEVEL 3 TASK
Success
Failure
LEVEL 2 TASK
Success ¥

LEVEL 1 TASK = F

|

Figure 1. Typical game mechanics.

Even more surprisingly (if we are not familiar with the effects of dopamine), after achieving a goal, a player
is typically looking for a bigger challenge, unconsciously hoping for the next level of intrinsic reward in a
form of mental pleasure if the challenge is successfully tackled. This typical game activity structure is very
conducive to learning, which naturally requires taking on challenges at a progressively increased cognitive
level, so it comes as no surprise that gamification strategies are becoming more popular in education.

As suggested by Zichermann and Cunningham (2011), designers who plan a gamification system first must
identify behaviours they wish to encourage. The behaviours to be encouraged in this research study were
frequent and repeated engagement with (studying from) a textbook and pausing to test comprehension and
knowledge retention. A typical student usually does not close a textbook after studying, voluntarily
answering the questions posed at the end of each chapter, then checking for correct answers. On the
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contrary, research shows that the “majority of students indicated that they repeatedly read their notes or
textbook while studying,” and if they engage in any self-testing activity, “they do it to generate feedback or
knowledge about the status of their own learning, not because they believe practicing recall itself enhances
learning” (Karpicke, Butler, & Roediger, 2009, p. 477). Therefore, to engage students in learning activities
that are not their first choice, some innovative strategies in course design must be employed.
The usual assessment approach, particularly in online and blended courses, is to design graded online tests
and distribute them at a certain frequency in the course schedule. From this author’s perspective, if a face-
to-face course can use a LMS, the course can be enriched by taking advantage of technological affordances
in a similar way. However, when conducting online tests purely as an assessment activity, as students feel
that they have no room for mistakes that can “cost” them a grade percentage, the temptation rises to look
for “alternative ways” to answer questions correctly and earn a good grade. Students might try to pair up
with another student to take the test, ask an expert for help, or extensively consult available resources. The
desired behavior in this study was that students repeatedly engage with the content, on their own, with
minimal consultation with outside resources. This required providing opportunities for several test
attempts, allowance for mistakes without penalty, and rewards for those who follow suggestions for using
the available activities in the most effective way. In essence, the goal was to transform a typical formative
or summative assessment activity, a multiple-choice test, into a learning activity, and to accomplish this,
some game mechanics were borrowed and implemented in online, bi-weekly tests.
The goal of the present research was to observe a variety of student-activity engagement behavioral patterns
and retrieval success in bi-weekly tests, and to look for possible correlations between them and long-term
knowledge retention as demonstrated by a live, final, cumulative exam.

Method

Design
This was a correlational study in which the FE test score was the Final Exam score for the student and
MTL1A was the total number of mastery test Level 1 attempts. Specifically, the study examined the

relationship between live Final Exam test scores, and the number of online Level 1 test attempts that
students completed at the mastery level. In this context, mastery means achieving a grade of 80% or higher.

Participants

Over 200 students in a second-year core neuroscience course in an Ontario post-secondary institution were
participants in this retrospective study. Ethics approval was granted to retroactively collect and examine
student online activity engagement and success data from Moodle (upon completion of the term), which
means that students were not aware of the study while taking the course. The class was a combination of an
“in-class” cohort, and a “distance” cohort; the “in-class” cohort of students attended live lectures that were
video recorded, while students in a “distance” cohort opted to watch recorded lectures (“video on demand”)
at their discretion, instead of attending a live class. However, if “distance” students wanted to attend live
lectures, they were encouraged to do so. Similarly, “in-class” students had the option to purchase a
recording of live lectures and re-watch them at their discretion. Data were complete for 200 of 204 students
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who finished all required components of the course, and whose final exam test score indicated that they
took the final exam. Data for the four students whose final exam test score was entered in the Moodle
gradebook as “0” were removed from the research data pool because it is highly unlikely that a student who
had not withdrawn from the course and who took a final exam would receive a score of “0”. The more likely
explanation is that a student did not take the final exam before the grades were collected from Moodle.

Course Description

The content for the course was available to students from two main sources: the textbook and lectures.
While the textbook remained as an important learning resource, live lectures supplemented the textbook in
order to assist students grasp more difficult concepts. Lecture slides and required weekly textbook chapter
readings were posted on the LMS, and online communication was housed in Moodle as ungraded discussion
forums. In terms of graded assessment activities, all students, regardless of how they decided to attend
lectures, engaged in bi-weekly online tests, and took part in live midterm and final exams. Midterm and
final exams were based on the content of both the lectures and the assigned textbook chapter readings,
while online tests were based solely on the content of the textbook. Moodle records student activity (e.g.,
when a student took a test, the answers he or she selected in multiple-choice questions, the test score earned
on each test taken, the time it took the student to finish the test, etc.) and allows users with higher role
privileges, such as teachers or instructional designers, to look into this information and analyze the success
of instructional strategies they have implemented in the online portion of the course.

The Frequency and Structure of Online Tests

Six bi-weekly online tests were designed in Moodle. The textbook publisher provided multiple-choice, short
answer, and labeling textbook review questions in a digital format, out of which more than 1,500 questions
from the assigned chapter readings were selected to build a question bank for the course. The study adopted
a categorization of question bank items as provided by the publisher, where all questions were assigned a
cognitive difficulty level of either “easy,” “medium,” or “hard.” Although labeling questions were common
in the live midterm and final exams, the version of Moodle used in this course did not allow for this type of
guestion. Before they were entered into the question bank, they were transformed into “matching”
guestions (match the image with a correct label). Multiple-choice, short answer, and matching questions
were used to populate a Moodle question bank, from which the bi-weekly test questions were pulled (Figure
Al). Questions were then sorted based on the chapters that were covered in a two-week study period and
guestion type in order to design two test levels: Level 1 and Level 2.

Level 1 tests consisted of 10 multiple-choice questions, each with four possible answers (one correct and
three distractors) taken from designated chapter readings, where the questions were pulled randomly from
a question bank in a defined pattern: four “easy,” four “medium,” and two “hard” questions per Level 1 test
(Figure A2). Students would log onto the course at their preferred time during the week when the test was
open and had 60 minutes to complete the Level 1 test. Access to correct answers was not provided during
the test or immediately after taking the test; it was made available after the test had been closed for a week.
Immediately after taking the Level 1 test, students saw their test score as a percentage out of 100%. Students
could earn a maximum of 2% of the course grade by completing each Level 1 test with a 100% success rate.
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The format of the exam questions impacts the level of success. Consistent with the work of Smith and
Karpicke (2014), short-answer exam questions, which typically require answer construction, are usually
considered more difficult in terms of retrieval, while multiple-choice questions, which require answer
selection, yield more retrieval success. Hence, to enrich student learning, a hybrid model that combines
multiple-choice and short-answer questions may be optimal. As Smith and Karpicke (2014) point out,
“hybrid formats can be used to balance retrieval difficulty and retrieval success” (p. 799). Therefore, Level
2 tests were designed to consist of two questions of higher retrieval difficulty—typically one short answer
and one labeling question—pulled randomly from a question bank for bi-weekly chapter readings. However,
students had to “earn” the right to “play” the next test “level.”

Gamifying Online Tests

Even when students use retrieval practice as a study strategy, according to Grimaldi and Karpicke (2014),
“they do not tend to practice repeated retrieval (additional retrieval beyond recalling items once),” and they
“have great difficulty evaluating the accuracy of their own responses” (p. 2). To motivate students to engage
with the textbook and repeatedly practice retrieval, bi-weekly tests were designed using the following
gamification principles: multiple test attempts without penalty, test levels with progressively increasing
difficulty, and advancement to the next test level based on “mastery” of the previous one.

Students were only allowed to take a Level 2 test for the week if they reached a “mastery level,” set as 80%
or more success, on the Level 1 test. This is an example of test levels with progressively increasing difficulty
and an advancement to the next test level based on the “mastery” of the previous one. To motivate students
to keep trying, they were given five opportunities to achieve mastery on the Level 1 test, while only the
highest Level 1 test score out of all attempts was recorded in the Moodle gradebook. This is an example of
multiple test attempts without penalty. By taking a Level 1 test up to five times, students were, potentially,
exposed to new questions, although some questions would repeat since they were randomly pulled from the
guestion bank. There was no minimal time delay set in the test design, which means that students could
take a Level 1 test again immediately after the previous attempt.

Level 1 test results

a 45%
52%
Student can “play” Level 1 test
63%
five times
§4%
Gradebook - L | %1% 6\
80% on Level 1 test “unlocks™
Highest Score (prorated) N Level 2 test

Figure 2. Online test mechanics with applied gamification principles.
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Overall, to encourage students to attempt Level 1 tests more than once, several motivational and
gamification strategies were used:

Students could attempt a Level 1 test up to five times each week when the test was open.

Out of the five available Level 1 test attempts, only the best test score was recorded in a Moodle
gradebook (prorated, based on success); therefore, students could not lose a test grade if they took
the Level 1 test more than once; they could only improve their grade, and get exposed to more
questions, if they “played” the test more times. This approach, borrowed from games, allows for
mistakes during repeated attempts, which are essential learning events.

Upon completion of each Level 1 test, a motivational message was displayed for the students
(“overall feedback” in Moodle), congratulating them if they scored high, and encouraging them to
keep “playing” if they could still improve their test grade.

If a student scored 80% or higher on a Level 1 test (“mastery level”), the Level 2 test would “unlock.”
Students could only take Level 2 tests once and earn up to an additional 2% of the final grade per
test if they managed to score 100%, or they received a prorated grade.

Out of six bi-weekly tests, the lowest combined score (Level 1 test best grade + Level 2 test grade)
would get “dropped” by the Moodle gradebook, so that only the “best five” combined weekly test
grades would be used for the final course grade calculations.

Students were told (in class and in the course syllabus) that a selection of the test questions would
be repeated in the live midterm and final exam, as an incentive to get exposed to as many questions

as possible by taking Level 1 tests more than once, and “unlocking” Level 2 tests.

Table 1

Comparison Between Major Assessments in the Course

Assessment
characteristic

Midterm exam and
final exam

Level 1 tests

Level 2 tests

Content tested lectures and textbook textbook textbook
Testing live online online
environment
Testing condition closed-book open-book open-book
multiple-choice multiple-choice short answer
Types of questions short answer matching
definitions
labeling

% of final course
grade

35% (Midterm Exam)
45% (Final Exam)

10% (6 Tests, 2% each,
lowest grade
“dropped”)

10% (6 Tests, 2% each,
lowest grade
“dropped”)
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Distributed bi-weekly, open-book, unsupervised, graded online activities in the format of tests were worth
a maximum of 20% of the course grade, while the closed-book, live midterm exam was worth a maximum
of 35% of the course grade, and the closed-book, live, final cumulative exam was worth a maximum of 45%
of the course grade.

Results and Discussion

Smith and Karpicke (2014) suggest that it is not only the number of times students practice retrieval that
influences long-term knowledge retention but also how successful they are during the retrieval process.
Therefore, we decided to examine the following research variables:

TL1A (Test Level 1 Attempts) — total number of times a student attempted Level 1 online tests for
the duration of the course (maximum is 30; six tests with five available attempts each)

MTL1A (Mastery Test Level 1 Attempts) - total number of times a student reached mastery level
(80% or more correct) on Level 1 online test attempts (maximum is 30; six tests with five available
attempts each)

ME (Midterm Exam test score) — live exam (percentage, maximum is 100%)
FE (Final Exam test score) — live exam (percentage, maximum is 100%)

We first looked at the correlation between the number of Mastery Test Level 1 Attempts (MTL1A, max=30)
and the Final Exam test score (FE, max=100%), for N=200.

32



Gamifying Online Tests to Promote Retrieval-Based Learning
Petrovic-Dzerdz

N=200 r=0.612
100.00%
9 L ]
e.-*
90.00% . o CL R 3’____.
.. i ..: ..-" [ ]
— B0.00% geve ! e S
= “05,%1°s ofe- e 0,
i 70.00% . g,: ..__.". - =
= 60.00% ..q,c- L
g $3e 3o =
] [ ]

E 50.00% & Sy mit " _
0 [ ) ] ]

40.00% . ! e? o
E 'E L L] y = 0.0165x + 0.4083
= 3000% (e ® . R®=0.3745
= Ld
= 20.00%

10.00%

0.00%

0 5 10 15 20 5 20

Total Number of Mastery Test Level 1 Attempts MTL1A

Figure 3. Scattergram showing the correlation between MTL1A and FE for N=200.

As Figure 3 indicates, there is a strong positive correlation (r = 0.612) between the number of Mastery Test
Level 1 Attempts (MTL1A, max=30) and the Final Exam test score (FE, max=100%). The independent
variable MLT1A explains 37.5% of the variability in the FE variable (Table Al).

For comparison, we looked at the correlation between the Midterm Exam test score (ME) and the Final
Exam test score (FE):
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Figure 4. Scattergram showing the correlation between ME and FE for N=200.

As Figure 4 indicates, there is a strong, positive correlation (r = 0.81) between the live Midterm Exam test
score (ME) and the live Final Exam test score (FE). The independent variable ME explains 65.67% of the
variability in the FE variable (Table A2).

Table 2 summarizes the results of this research for the entire class (combined in-class and distance
students), as well as separately for in-class and distance cohorts. The average number of times students
took Level 1 test was similar across the student population, and about 20 out of 30 available attempts.
Likewise, the percentage of Level 1 test attempts resulting in mastery achievement (80% or higher) was
similar for both cohorts, about 50%.

Table 2

Summary of Research Findings for In-class and Distance Cohorts (Combined and Separate)

In-class and In-class only Distance only
Variable\Student cohort distance
N=200 N=91 N=109
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Average number of times

students took Level 1 test 19.8 20.68 19.04
Average number of times

students finished Level 1 tests 10.04 10.56 9.61
at mastery level

Correlation between r=0.63 r=0.59 r=0.65
TL1A and MTLI1A R2=0.40 R2=0.35 R2=0.43
Correlation between r=0.61 r=0.58 r=0.63
MTLI1A and FE R2=0.375 R2=0.34 R2=0.40
Correlation between r=0.81 r=0.84 r=0.79
ME and FE R2=0.66 R2=0.71 R2=0.62

The LMS Moodle allows for monitoring of student online activity and success patterns, and these patterns
varied in this course. Some students reached either a mastery level or 100% during early Level 1 test
attempts and stopped taking tests before they used up all five available tries. These were the students who
seemed concerned only with a good course grade and “unlocking” the Level 2 test; however, they did not
use all available opportunities to “play,” get exposed to more questions, and test their knowledge. Other
students reached Level 1 test mastery level or 100% during early test attempts but kept “playing” until they
had exhausted all five attempts. It seems that these students engaged in activities not only to earn a good
grade but also for practicing and learning. On the other hand, there were students who did not manage to
reach mastery level during early Level 1 test attempts, but gave up early, did not use all five tries, and never
managed to unlock the Level 2 test, even though the Level 1 test was open-book and they had nothing to
lose (except time and some mental energy). These students did not seem willing, or able, to invest sufficient
effort and time in learning activities, even if they could only gain advantages by doing so. Therefore, by
randomly observing student behavior when taking Level 1 tests, we found that both the most and least
successful students (based on the final course grade) engaged in a similar way with the online activities. The
patterns only started to emerge when we statistically analyzed the data collected from the LMS.
It was expected that success on midterm and final exams, which used the same assessment tool and testing
environment, and covered the same course content sources, would highly correlate (results reveal r = 0.81,
R2 = 0.66 for the whole class). In addition, the results of this study indicate that the total number of times
students reached mastery in Level 1 test attempts had a strong positive correlation with success on the final
exam (r = 0.61, R2 = 0.375). This finding provides support for previously found results which suggest that
“actively attempting to retrieve and reconstruct one’s knowledge is a simple yet powerful way to enhance
long-term, meaningful learning” (Karpicke, 2012, p. 162). Furthermore, Level 1 tests and the final exam
assessment environments were different (open vs. closed book, online vs. live), and so was the scope of
content covered in these assessment events (textbook vs. textbook and lectures), as well as the type of
assessment questions (multiple-choice vs. multiple-choice, labeling, and short-answer). This finding,
consistent with findings of Smith and Karpicke (2014), Karpicke and Aue (2015), and Little and Bjork
(2015), suggest that benefits of retrieval-based learning activity may transfer to long-term learning even
when the retrieval and final assessment events are in different formats, and of different content scope. The
results reveal that for the entire class, 37.5% of the variation in Final Exam test scores (FE) could be
explained with a single variable, the number of Mastery Test Level 1 Attempts (MTL1A).
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The logistics of this retrospective study did not allow for the collection of subjective student feedback;
however, students in comparable courses who are exposed to similar online strategies that promote
frequent and continuous engagement with course content often report on the positive effects those
strategies have on their motivation to study regularly, as well as on their success in the course. It is
important to note that students’ comments are anecdotal in nature, and it will be necessary to develop more
empirical methods to confirm these observations.

In the present study, there was no delay required between repeated Level 1 test attempts. Research
supporting spaced learning or “repeated stimuli spaced by periods without stimuli” (Kelley & Whatson,
2013, p. 1), suggests positive effects of test spacing on long-term memory. Further research should examine
if introducing a delay between two test attempts (which could be done in Moodle) would result in improved
learning effects of repeatedly taking the tests as a retrieval-based learning strategy.

Conclusion

Online, open-book testing is not usually a preferred assessment option for instructors, who fear abundant
opportunities for cheating, ranging from consulting notes and textbooks, and compromising the questions,
to an inability to identify the person taking the test. Nevertheless, if we shift the focus from assessment to
learning, then online, open-book tests have promising applications. For retrieval-based learning in the
form of testing to be effective, students need to get corrective feedback in a timely manner, and online
activities with automated scoring, such as multiple-choice tests, are one possible solution to this challenge.
Presented findings indicate that applying gamification principles to motivate students to repeatedly engage
with online tests, even if they are open-book and unsupervised, could be an effective option for supporting
student learning, especially in content-heavy courses.

There are other positive consequences of taking multiple and frequent tests. Soderstrom and Bjork (2014)
provide evidence that testing improves students’ subsequent self-regulated study habits by making them
more aware of the state of their knowledge, so they can make better decisions when regulating their further
study behavior. This could have been a factor which, apart from the effects of repeated retrieval, positively
affected student success on the final cumulative exam in this study. Furthermore, Agarwal, Karpicke, Kang,
Roediger, and McDermott (2008) provided evidence that both open-book and closed-book tests with
feedback can produce similar final performances, while students report less anxiety when preparing for
open-book tests. This is another argument why open-book, online tests can be used as a powerful tool to
support student learning and long-term knowledge retention.

Although there are positive effects of using multiple-choice tests for variety of purposes in education, there
is an inherent challenge in the task of designing a large number of good-quality multiple-choice test items.
Little et al. (2012) point out that multiple-choice exams have long been used in high-stake professional
examinations and certifications, including different branches of medicine, and as a tool whose results are
used to determine acceptance in highly competitive academic institutions and programs. However, the
process of creating a question bank for those purposes is rather different from a typical process in an
educational setting. In the world of high-stake examinations based on multiple-choice tests, significant
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effort by subject matter experts is put into a peer-reviewed process of constructing multiple-choice
guestions that have a carefully crafted stem and plausible incorrect alternatives, thus minimizing the
possibility of simply “recognizing” the correct answer. The same amount of effort is rarely invested in
constructing a question bank in an educational environment, even for the purpose of high-stake assessment,
as it normally requires an assembly of a “writing cell” (a group of subject matter experts, usually the
instructor and one or more graduate students, who are willing to invest significant time and effort in writing
a required number of good quality test items after being trained on this assessment tool design and
utilization). This “luxury” is rarely present in post-secondary environments, which, more often than is ideal,
results in multiple-choice test items of inconsistent quality, written by course instructors who have not been
adequately trained to develop effective items and conduct item analysis. This can, unfortunately, result in
the poor reputation of the assessment tool. The present research examined the option of using a textbook
publisher-provided question bank (even if the questions are already available to students or have been used
by many institutions) by creating a version of a low-stakes formative assessment/learning tool, which gives
guestions a “second life,” and, based on this research, a potentially very valuable one.

Despite the promising effects of the learning approaches implemented in this study, challenges for
improving awareness about the effectiveness of these strategies within the teaching community remain,
which brings into focus an apparent and growing need for teachers in post-secondary education to either
work closely with professionals, such as instructional designers and educational developers, or to engage in
professional development programs to gain necessary insight into the latest research on effective learning,
and to improve skills needed to design activities that can positively affect students’ learning habits and aid
the processes of knowledge acquisition and retention.

Regarding the implementation of ubiquitous educational technology such as learning management
systems, instead of using such systems primarily as content repositories and platforms for online
discussions and assessment, this research suggests that there is a real benefit to using them in the full sense
of their name: as technological tools to help students manage learning and succeed in a world with growing
demands for mastering complex knowledge and skills. Another useful application of a LMS that can be
derived from this research is the effective use of data analytics. Our knowledge about the learning strategies
students choose when studying on their own has always been based on self-reported data, which repeatedly
confirmed that students often use less efficient study strategies, such as re-reading. In this research, and
for the first time, LMS enabled data analytics enabled us to gain a glimpse into student learning behaviors
and habits in a “non-invasive” way by retrieving the data for students who had previously completed the
course.

The challenge posed by Karpicke (2012), to identify the most effective ways to promote retrieval as a
learning strategy, continues. The method described in this study is one example of concrete activities
instructors can implement in their course to enhance student learning through the implementation of
online retrieval-based learning activities, whether the course mode of delivery is face-to-face, blended, or
online. Media might be, as Clark (1983) positioned, “mere vehicles that deliver instruction,” (p. 445) but we
can strive to invent new and effective ways to “drive” them, benefitting students and their learning success.
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Appendix A

Moodle Test Structure

CHAPTER 7
CHAFTER 7 EASY - MCQ - How Do We Study the Brain's Structure and Functions? (10)
CHAPTER 7 MEDIUM - MCQ - How Do We Study the Brain's Structure and Functions? (68)
CHAPTER 7 HARD - MCQ - How Do We Study the Brain's Structure and Functions? (10)
CHAFTERS 7.8 - SHORT ANSWER (37)

CHAPTER &
CHAPTER 8 EASY - MCQ - How Does the Nervous System Develop and Adapt? (10)
CHAPFTER & MEDIUM - MCQ - How Does the Nervous System Develop and Adapt? (80)
CHAPTER & HARD - MCQ - How Does the Nervous System Develop and Adapt? (7)

CHAPTER 8 - Matching questions with images (3)

CHAPTER 9
CHAPTER 9 EASY - MCQ - How Do We Sense, Perceive, and See the World? (13)
CHAPTER 9 MEDIUM - MCQ - How Do We Sense, Perceive, and See the World? (73)
CHAPTER 9 HARD - MCQ - How Do We Sense, Perceive, and See the World? (11)

Figure Al. Moodle question bank with questions sorted based on cognitive difficulty level.

Page 1
1 %94 Random (CHAPTER 3 EASY - MCQ - What Are the Functional Units of the Nervous System?) (See questions)
2 %94 Random (CHAPTER 2 EASY - MCQ - What Are the Functional Units of the Nervous System?) (See questions)
3 %4 Random (CHAPTER 4 EASY - MCQ - How Do Neurons Use Electrical Signals to Transmit Information?) (Ses questions)

4 #3% Random (CHAPTER 4 EASY - MCQ - How Do Neurons Use Electrical Signals to Transmit Information?) (See questions)

5 #u# Random (CHAPTER 3 MEDIUM - MCQ - What Are the Functional Units of the Nervous System?) (See questions)

6 %94 Random (CHAPTER 2 MEDIUM - MCQ - What Are the Functional Units of the Nervous System?) (See questions)

7 %J% Random (CHAPTER 4 MEDIUM - MCQ - How Do Neurons Use Electrical Signals to Transmit Information? ) (See questions)

§ #J% Random (CHAPTER 4 MEDIUM - MCQ - How Do Neurons Use Electrical Signals to Transmit Information? ) (See guesfions)
Page 3

g  #34 Random (CHAPTER 3 HARD - MCQ) (See questions)

10 %94 Random (CHAPTER 4 HARD - MCQ - How Do Neurons Use Electrical Signals to Transmit Information?) (See questions)

Figure A2. Typical structure of a level 1 test in Moodle consisting of 10 questions.
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Appendix B

Microsoft Excel Regression Outputs
Table Al

Regression Output for Independent Variable MTL1A and Dependent Variable FE (%) for Sample Size
N=200 and Confidence Level of 95%

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.611981537
R Square 0.374521402
Adjusted R Square  0.371362419
Standard Error 0.133254647
Observations 200
ANOVA
df SS MS F Significance F
Regression 1 2.105203581 2.105204 118.5576  6.13478E-22
Residual 198 3.515846563 0.017757
Total 199 5.621050143

Coefficients Standard Error  tStat  P-value @ Lower95%  Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.498300776  0.017904963 27.83032 2.34E-70 0.462991876 0.533609676 0.462991876 0.533609676
X Variable 1 0.016511676  0.001516444 10.88842 6.13E-22 0.013521221 0.01950213 0.013521221  0.01950213
Table A2

Regression Output for Independent Variable ME(%) and Dependent Variable FE(%) for Sample Size
N=200 and Confidence Level of 95%

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.810400479
R Square 0.656748936
Adjusted R Square = 0.655015345
Standard Error 0.098714757
Observations 200
ANOVA
df SS MS F Significance F

Regression 1 3.6916187 3.6916187 378.8372503 7.3928E-48
Residual 198 1.929431443 0.009744603
Total 199 5.621050143

Coefficients Standard Error t Stat P-value Lower95%  Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.07919749 0.030849802 2.567196075 0.010990327 0.018361142 0.140033839 0.018361142 0.140033839
X Variable 1 0.801340649 0.041170945 19.46374194 7.3928E-48 0.720150826 0.882530472 0.720150826 0.882530472
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Abstract

Media diversity within video lectures has been shown to have an effect on students who participate in both
flipped classes as well as online courses. While some research claims that content delivered through
multiple sources leads to more learning, contrasting research makes the claim that too much media hinders
cognitive processing. The present study investigated the effects of varying levels of instructional media
delivered to students (n=110) within a flipped scientific writing course to investigate the relationship
between higher levels of media diversity and student performance. Results showed that more diversity led
to lower levels of performance. It was also found that higher levels of media diversity correlated with higher
levels of students’ scanning between different forms of media, possibly contributing to the lower levels of
performance. The implications of these results provide insight into the optimal level of media diversity, and
on student behavior that can affect learning.

Keywords: flipped learning, Korea, multimedia, scanning, summaries, video lectures
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Introduction

Video lectures are a key component to most e-learning environments and the relationship between the
effective design of video lectures and other aspects of online environments needs to be examined in order
to optimize the effectiveness of online learning. One method instructors have used to improve e-learning
experiences is to create more diverse lecture videos that incorporate various types of media (Kim, Kwon, &
Cho, 2011; Zhang, Zhao, Zhou, & Nunamaker, 2004). The effects of such diversity on student engagement
and learning is a topic worth exploring. This can be done by examining how diversity in the presentation of
lecture videos affects germane load, which is widely accepted to contribute to learning through increased
comprehension of the course content that the videos present (Cierniak, Scheiter, & Gerjets, 2009; De Jong,
2010; Sweller, 2005; Sweller, van Merriénboer, & Paas, 1998).

Media diversity, which refers to the various audio and visual means of presenting information in online
video lectures, influences student perception of video lectures and affects their cognitive processing
(Kalyuga et al., 1998; Lowe, 1999; Mayer, 2014; Mayer & Moreno, 2003; Rasch & Schnotz, 2009; Schnotz
& Rasch, 2005; Sims & Hegarty, 1997; Sweller, 1999; Sweller et al., 1998; van Merriénboer, 1997). However,
this is still a contentious area, as some research suggests that diversity in media presentation increases
germane load, while other studies have shown that such diversity can hinder the development of germane
load. For instance, some studies claim that presenting the same information several times through diverse
forms of media enables students to improve their comprehension of the material (Paivio, 1991; Schmidt-
Weigand & Scheiter, 2011), while others claim that doing so causes a redundancy effect, leading to
unnecessary cognitive processing (Kalyuga, Chandler, & Sweller, 1999; Mayer & Moreno, 2003) and
decreased germane load (Sweller et al., 1998). Further to this, lecture design has been shown to influence
whether or not students finish watching a video in an online class (Costley, Hughes, & Lange, 2017; Costley
& Lange, 2017a).

The present study quantitatively measures student recall of the content in video lectures that contain
varying degrees of media diversity. Additionally, the effect of media diversity on scanning between different
media sources is investigated, which may provide more insight on the results of this study. This research
differs from extant studies in the literature in that the videos examined herein contain the same lecture by
the same lecturer, but with differing levels of media diversity. Tailoring the media diversity in each
experimental group while maintaining the content being presented offers a clearer insight into the effects
of media diversity in online lecture videos.

Literature Review

The Effects of Visual Diversity on Retention

Studies indicate that the use of visual media is beneficial for student understanding. Images and animations
have been shown to facilitate the learning process so students can better comprehend the content (Salomon,
1994; Sweller & Chandler, 1994; van Gog, Ericsson, Rikers, & Paas, 2005). This improved understanding
leads to better retention of information and quiz scores. The use of animated text was also shown to benefit
the learning process; Luzon and Letdn (2015) found that the addition of handwritten animated text to
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lecture videos was more helpful to the students’ learning compared to cases when such text was not
included. Chen and Wu (2015) point to Mayer’s (2001) cognitive theory of multimedia learning and its claim
that visual modalities or animations with verbal explanations have the edge over either text or narration in
performance on retention tests.

Videos that show the instructor have also been shown to be more effective. For example, Day, Foley, and
Catrambone (2006) found that videos where the instructor was shown led to higher retention of
information and greater understanding and ability to apply the principles featured in the lecture compared
to the same content presented using either audio and a slide deck created using Microsoft PowerPoint (PPT)
or a PPT slide deck with transcription text. The amount of such recall improves depending on the form in
which the instructor is presented (Li, Kizilcec, Bailenson, & Ju, 2016). For example, Pi, Hong, and Yang
(2017) state that more knowledge is achieved when the image of the instructor is small — in their study,
defined as “8.4% of the space of the video lecture” (p. 347).

Some research suggests that instructors should use caution, particularly under certain conditions, when
adding visual media such as animation or simulated pictures. While visuals are widely acknowledged to
have a facilitating effect (Lowe, 1999; Rasch & Schnotz, 2009; Salomon, 1994; Schnotz & Rasch, 2005; Sims
& Hegarty, 1997; Sweller & Chandler, 1994; van Gog et al., 2005), some studies have shown that the
inclusion of visuals may not always be beneficial to learning (Rasch & Schnotz, 2009; Schnotz & Rasch,
2005). For instance, it has been stated that the use of images and animations often leads to superfluous
cognitive processing for students who are able to comprehend the content without the use of such visuals
(Rasch & Schnotz, 2009; Schnotz & Rasch, 2005). Schnotz and Rasch (2005) point out that the use of such
visuals can reduce germane load for learners who do not require them to comprehend the information
because of unnecessary mental processing.

Abrupt changes within the lecture video can also be problematic, as some have suggested that sudden
transitions or scene changes be avoided when creating online lectures (Fanguy, Costley, & Baldwin, 2017;
Kim et al., 2014). Other studies have cautioned against the improper use of videos that show the instructor.
While Kizilcec, Bailenson, and Gomez (2015) maintain that there are advantages to showing the professor
speaking in a lecture video and that students prefer this presence (Kizilcec, Papadopoulos, &
Sritanyaratana, 2014), the former state that continuous use of this type of video may actually lead to
cognitive overload, as student are forced to over-rely on their working memory while focusing on the
instructor, particularly when the instructor directs their attention to particular points in the lecture.

Visual Diversity and Germane Load

Cognitive load theory can provide a framework with which to understand multimedia instruction and its
effects on students. According to cognitive load theory, when instruction is unnecessarily complicated or
confusing, students may experience extraneous cognitive load, which can impede learning (Leppink, Paas,
van der Vleuten, van Gog, & van Merriénboer, 2013; Sweller et al., 1998). Extraneous load can be defined
as the amount of cognitive effort required by ineffective instruction that does not help to achieve the
learning objective (De Jong, 2010). A key concern when designing multimedia instruction is cognitive
overload, which occurs when a learner engages in cognitive processing that exceeds their useable cognitive
capacity (Mayer & Moreno, 2003). Ideally, instruction should be designed to increase levels of germane
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cognitive load in students (Kolfschoten, Lukosch, Verbraeck, Valentin, & Vreede, 2010; Sweller et al., 1998).
Germane load contributes to learning directly and reflects the learner’s attempt to construct schema to
improve comprehension of relevant information. Furthermore, germane load has been shown to strongly
influence a student’s likelihood to maintain focus within a learning environment (Sweller et al., 1998). To
increase the level of germane load, extraneous load must be reduced so that a greater portion of the learner’s
available cognitive capacity can be devoted to mental processes relevant to the learning task (Cierniak et
al., 2009; Leppink et al., 2013; Schmeck, Opfermann, van Gog, Paas, & Leutner, 2015). To do so, instruction
should be presented in a format that can be easily understood by learners (Bruner, 2009).

Diversity in the presentation of media influences student perception of video lectures and affects their
cognitive processing (Kalyuga et al., 1998; Mayer & Moreno, 2003; Lowe, 1999; Mayer, 2014; Sims &
Hegarty, 1997; Rasch & Schnotz, 2009; Schnotz & Rasch, 2005; Sweller, 1999; Sweller et al., 1998; van
Merriénboer, 1997). A number of empirical studies add support to the theoretical claims that diverse
presentation of visual media increases germane load by enabling greater comprehension of the information
being presented. Day et al. (2006) found that more audio and visual diversity in lessons led to increased
levels of understanding and recall, as shown in post-test retention scores and indicated levels of
comprehension. A study by Kim et al. (2011) indicated that perceived learning increased when students
were exposed various integrated media such as images, graphics, audio, and video clips. Other studies claim
that presenting the same information several times through diverse forms of media enables students to
improve their comprehension of the material (Paivio, 1991; Schmidt-Weigand & Scheiter, 2011). Zhang,
Zhou, Briggs, and Nunamaker (2006) provide empirical evidence that germane load increased with the
total diversity of media. The results of the study showed that learners who experienced both auditory and
visual delivery (PPT slides and video with audio) achieved improved learning outcomes compared to those
who received only visual delivery (PPT slides and lecture notes). Cheon and Grant (2012) found that a
metaphorical interface containing pictorial form as well as text can enhance germane load and positively
affect learning, while Costley and Lange (2017b) found that overall, there was a positive relationship
between diversity of media used in lectures and germane load. These results support the idea that total
media diversity helps to increase student levels of germane load with regard to information that is presented
in e-learning lectures.

Other research suggests that instructors should use caution, particularly under certain conditions, when
adding visual media such as animation or simulated pictures. While visuals are widely acknowledged to
have a facilitating effect (Lowe, 1999; Sims & Hegarty, 1997; Schnotz & Rasch, 2005; Rasch & Schnotz,
2009; Salomon, 1994; Sweller & Chandler, 1994; van Gog et al., 2005), some studies have shown that the
facilitating effect may not always increase levels of germane load (Schnotz & Rasch, 2005; Rasch & Schnotz,
2009). For instance, it has been stated that the use of images and animations often leads to superfluous
cognitive processing for students who are able to comprehend the content without the use of such visuals
(Rasch & Schnotz, 2009; Schnotz & Rasch, 2005). Other studies claim that repeating the same information
through several forms of media causes a redundancy effect, leading to unnecessary cognitive processing
(Kalyuga et al., 1999; Mayer & Moreno, 2003) and decreased germane load (Sweller et al., 1998).

Visual Diversity and the Split-Attention Effect

When viewing lecture videos, learners may engage in a number of lecture behaviors such as pausing the
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video, rewinding and rewatching, skipping ahead, increasing video playing speed, averting one’s eyes from
screen for more careful listening, scanning one’s eyes between text and images, and temporarily turning off
the sound in order to focus on a visual or text. While these lecture behaviors may seem advantageous, as
they enable learners to control the pace and flow of information (Schwan & Riempp, 2004), such forms of
control may also impede comprehension. For example, Caspi, Gorsky, and Privman (2005) show that even
brief pauses during the viewing of an instructional video disrupted the context of the lecture. In addition,
splitting attention between media sources in an instructional video may increase extraneous cognitive
processing (Kizilcec, Bailenson, & Gomez, 2015; Mayer & Moreno, 2003). A physical manifestation of
attention splitting is scanning one’s eyes back and forth between two types of media (e.g., visuals and text).

Research suggests that multimedia instruction is more effective when it contains change-of-pace elements
and a variety of visual media (Barker & Benest, 1996; Brecht, 2012). However, instructors must be careful
in how they present visual media to avoid overloading the visual channel, which can invoke the split-
attention effect. The split-attention effect occurs when learners are required to divide their focus among
several sources of media in order to understand the learning material (Ayres & Sweller, 2005; Mayer &
Moreno, 1998; Sorden, 2005). This splitting of learner attention represents an increase in extraneous load,
which impedes learning. For example, Chen and Wu (2015) found that instructional videos that showed
lecture slides and the instructor’s face in separate windows on the screen caused the split-attention effect,
as students mentioned in follow-up interviews that they felt burdened by the need to scan their eyes between
the two windows. However, Chen and Wu (2015) did not report a split-attention effect for participants who
were shown videos that pictured the lecturer and slides in the same video window. These findings suggest
that physical separation of visual content may lead to the split-attention effect, as viewers need to scan their
eyes back and forth between media content, which in turn may increase extraneous load.

The Present Study

Previous research has already examined the relationship between media diversity and its effectiveness in
learning (Mayer & Moreno, 2003; Mayer 2014; Rasch & Schnotz, 2009; Schnotz & Rasch, 2005; Sweller et
al., 1998; van Merriénboer, 1997). However, past studies are inconsistent in findings regarding the diversity
of media in lecture videos. Some claim that the diversity actually has a negative effect on germane load at
particular parts of the lecture (Chandler & Sweller, 1991; Kizilcec et al., 2015; Mayer & Moreno, 2003; Rasch
& Schnotz, 2009; Schnotz & Rasch, 2005; Sweller et al., 1998). However, Costley and Lange (2017b) found
that overall, there was a positive relationship between diversity of media used in lectures and germane load.
Therefore, it is worthwhile to investigate whether the increase in specific types of media diversity leads to
better performance in students, as represented by germane load and quiz scores. Additionally, it would be
useful to investigate whether varying levels of media diversity affects levels of students’ scanning between
different media sources, which may provide more insight into the effects on performance. In particular, this
paper examines the effects of four types of media use included with talking-head presentations: on-screen
text, visuals (i.e., photographs, figures, and tables), the instructor’s handwriting on the screen (also known
as “Khan-style™), and summaries given by a guest lecturer. The findings of this study will be useful to
instructors in e-learning who want to understand whether specific types of media aid students in learning.

Research Hypotheses

The present study will test the following research hypotheses:
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H1: Students in experimental conditions with higher levels of diversity will have higher quiz scores.

H2: Students in experimental conditions with higher levels of diversity will have higher levels of
germane load.

H3: Students in experimental conditions with higher levels of diversity will exhibit more scanning
behavior.

Methods

Experimental Procedures

In the present study, our goal was to assess how diversity in media presentation in online lecture videos
would affect student perceptions and recall in the graduate-level course Scientific Writing (CC500) at the
Korea Advanced Institute of Science and Technology (KAIST) in Daejeon, South Korea. The course was
taught in an “inverted” or “flipped” format; students were required to watch lecture videos and take online
quizzes for homework while also meeting with professors and fellow classmates once per week, face-to-face,
in a brick-and-mortar classroom. In the present study, we examine five of the 56 total videos that constitute
the lecture content of the course. The five videos included in this study were reproduced in four different
styles with regard to media diversity, with each style corresponding to one of four treatment groups. In
Treatment Group 1, students were provided a video series that was prepared with an instructor delivering
alecture in front of PPT slides featuring a simple black background with white text on the screen; Treatment
Group 2 received the same type of lectures but also included the addition of visuals, such as photographs,
figures, and tables; Treatment Group 3 also received the same type of lecture as in Treatment Group 2, but
this time with the addition of instances of Khan-style writing with a pen on a glass panel in front of the
instructor; and finally, for Treatment Group 4, the same type of lecture was given as in Group 3, but each
video contained mid and final summaries that were delivered by a “guest” instructor who was also seated
in a “coffee shop” environment projected in the background rather than standing in front of PowerPoint
slide contents. Screenshots of the aforementioned Treatment Groups can be seen in Figures 1-4 below.

Gunning Fog Index

Figure 1. A screenshot of a Treatment Group 1 video featuring a lecturer presenting in front of a slide
background showing only text and no other visuals (low diversity).
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Gunning Fog Index

Figure 2. (Left) A still from a Treatment Group 2 video lecture (medium low diversity). (Right) A second
still from the same Treatment 2 video featuring an addition visual not shown in Treatment 1.

Gunning Fog Index

Figure 3. (Left) A still from the Treatment Group 3 video lecture (medium high diversity) that features the
same text on the slide background as in the Treatment 1 and 2 versions along with Khan-style writing by
the instructor. (Right) The Treatment Group 3 version of the video lecture includes the same visual shown
in the Treatment 2 version.
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Gunning Fog Index

Summary for comy
1 mplexity.
2 be used to measure complexity

Y S
Figure 4. (Upper left) Treatment Group 4 (high diversity) features the same background, Khan-style
writing, and (Upper right) visual as in Treatment Group 3. (Lower left) An additional still of a guest lecturer
summary included in the Treatment Group 4 version but not in other treatment versions of the video.

A total of 110 students were divided up into four treatment groups, with between 20 and 31 students in each
group. The respective videos were posted on the school’s learning management system in Week 4 and were
available to watch at the students’ leisure. Once the videos were viewed, students took a multiple-choice
quiz online, which they could access at any time during the seven-day video viewing period. Students were
required to complete this test before the next face-to-face, brick-and-mortar classroom meeting day. The
quiz was used to measure the students’ comprehension and recall of the contents from the videos. During
the respective brick-and-mortar classroom meeting, students were asked to fill out a survey that involved a
10-point Likert-type scale to assess the videos. Survey forms were assessed, and quiz data was taken from
the online learning management system for the course.

Participants and Context

The present research was conducted at KAIST, a large university located in Daejeon, South Korea. The
majority of students at KAIST specialize in STEM fields. As of 2013, the student population of KAIST was
11,175, with 60% of students exclusively at the graduate level (Korea Advanced Institute of Science and
Technology [KAIST], 2014b). Most of the students are male (80%), with international students comprising
5% the total student population (KAIST, 2014b). Nearly all courses at KAIST are conducted in English,
although the vast majority of KAIST students are non-native English speakers. KAIST provides a variety of
online and blended courses, including Massive Open Online Courses (MOOCs) provided through Coursera,
institution-level online courses through the CyberKAIST program, as well as the Bridge-Program for
prospective freshmen, and global- and institutional-level flipped courses through iPodia and Education 3.0,
respectively (Korea Advanced Institute of Science and Technology [KAIST], 2014a).
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Participants in the present study were enrolled in classes that were offered as part of KAIST’s Education 3.0
program. The Education 3.0 initiative was started in 2012 with the aims of reducing the amount of
traditional lecturing in KAIST courses and enabling students to participate in more communicative and
interactive learning activities through a flipped classroom environment (Horn, 2014). In 2014, a total of 5%
of all classes were given in Education 3.0 format at KAIST, with an objective of increasing the percentage
to 30% by 2018 (Horn, 2014).

As a requirement for graduation, graduate students at KAIST must be able to compose articles that are
publishable in scientific journals. To assist them in this goal, KAIST offers Scientific Writing (CC500), a
course that teaches students how to communicate their research in English through writing. The course is
given in English, and enrollment is generally capped at 20 student per class. In the present study, eight
sections of Scientific Writing were included in the experiment. Of the potential 135 total participants, 25
were removed from the study due to not completing all the requirements for inclusion in the study. This left
a total of 110 valid responses, of which 29 were female and 81 were male. The oldest participant was 45, and
the youngest was 22, with a mean age of 27. The eight selected sections of Scientific Writing were taught as
part of KAIST’s Education 3.0 program, and as such, were delivered in a flipped format.

Measures

Student took a quiz that consisted of 20 questions and covered topics given in four video lectures. The quiz
was available online, and students could take it at any time during the one-week video viewing period (week
5 of the course). The quiz consisted of multiple-choice questions, with some of the items permitting only
one answer choice and others allowing one or more possible answer choices. For the latter, partial credit
was given when a correct option was chosen, but no credit was awarded when an incorrect answer option
was chosen. All quiz items were written by the course instructors and were aimed at making the students
demonstrate that they were able to apply the concepts covered in the lecture videos. For example, if a
student viewed a video about how to integrate numbers into their writing, they would see a multiple-choice
guestion asking them to evaluate whether particular instances of writing with numbers were correct. The
quiz was worth 5% of the total course grade.

To take a look at the germane load of these students, four items were selected from Leppink et al.’s (2013)
research on measuring cognitive load. Specifically, the four items chosen in this study were:

1. The lecture really enhanced my understanding of the topic.

2. The lecture really enhanced my knowledge and understanding of the of the class subject.

3. The lecture really enhanced my understanding of the concepts associated with the class subject.
4. The lecture really enhanced my understanding of concepts and definitions.

However, this research uses slightly different wording than Leppink et al.’s (2013) —this study uses the word
“lecture” instead of the original “activity”— in order to focus the items more specifically on the video lectures
as they were used. The Cronbach’s alpha for the germane load construct was .926 and the Cronbach’s alpha
for the extraneous load construct was .919, which is acceptable for this type of research. To further
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understand student behavior while they were watching the videos, the survey described above included one
Likert-type item to respond to: “l had to scan my eyes back and forth between the text and the
graphs/images in the videos | watched.” This item as with the germane load construct was scored between
1and 10.

Results

To get an overall picture of the main variables used in this study and the relationships between them,
descriptive statistics were calculated and the variables were correlated with each other (Table 1). There were
four different categories for the experimental conditions, while scanning and germane load ranged
between 1 and 10. Scanning had a mean of 4.62, and germane load had a mean of 7.52. The quiz score
variable had a range of 1.76 to 10, with a mean score of 7.43. The experiment condition variable was
positively correlated with scanning (.250), but negatively correlated with quiz score (-.295) and germane
load (-.231). All of the relationships between the experimental condition and the other variables were
statistically significant. Quiz score also had a negative relationship with scanning (-.257), which was
statistically significant, though quiz score did not have a statistically significant relationship with germane
load (-.018).

Table 1

Descriptive Statistics and Correlations Between the Main Variables

N Min Max Mean SD Experiment Scan Quiz Germane

condition score load

Experiment condition 110 1 4 NA NA 1
Scan 110 0 10 4.62 25 .250™ 1

6
Quiz score 110 1.76 10 7.43 .90 -.295™ 1

-.257"

Germane load 110 1 10 7.52 1.9 -.231" -.149 -.018 1

5

Note. * p =< .05; **p =<.01

The correlations between the experimental condition and dependent variables give some insight into the
effect of the levels of diversity on scanning, quiz score, and germane load. As can be seen in Table 2, for
scanning, the low diversity group had the lowest mean (4.06), followed by medium low diversity (4.13),
medium high diversity (4.38), with high diversity having the highest mean scanning score (5.90). However,
in respect of quiz score and germane load, high diversity had the lowest mean (6.79), followed by medium
high diversity (7.23), then medium low diversity (7.54), with low diversity having the highest levels of quiz
score (8.40). Germane load followed a similar pattern to quiz score though low diversity and medium low
diversity were similar (7.95, 7.96), followed by medium high diversity (7.39), with high diversity having the
lowest levels of germane load.
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Table 2

Main Variable Means by Experiment Condition

N Scanning Quiz Germane
score load
Low diversity 21 4.06 8.40 7.95
Medium low diversity 32 413 7.54 7.96
Medium high diversity 30 4.38 7.23 7.39
High diversity 27 5.90 6.79 6.79

The data from Table 2, is visually represented below in Figure 5. This shows the trends discussed in the
preceding paragraph, and shown in Table 2. As the levels of diversity increase from low, to medium low, to
medium high, and finally to high, both germane load and quiz score decrease, and scanning increases.

a= Scanning Quiz score Germane load

Low Diversity Medium low diversity Medium high diversity High Diversity

Figure 5. Main variable means by experiment condition.

To establish if the differences in relationships seen in Table 2 are statistically significant, one-way ANOVA
was used. As can be seen in Table 3, the between-group difference for both scanning (p = .02) and quiz
score (p =.02) were statistically significant. However, the between-group differences for germane load were
not statistically significant (p =.09).
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Table 3

One-Way ANOVA Results for the Main Variables Used in this Study

Sum of Mean square F Sig.
squares
Scanning Between groups  60.616 20.205 3.279 .024
Within groups 653.166 6.162
Total 713.782
Quiz score Between groups  8.087 2.696 3.593 .016
Within groups 79.528 .750
Total 87.615
Germane load Betweengroups 24.880 8.293 2.269 .085
Within groups 387.501 3.656
Total 412.382
Discussion

The results of the present study show that as diversity increased from the lowest to the highest level, the
rate of students scanning their eyes between contents on the screen increased, while germane load and
recall both decreased. Contrary to Hypothesis 1, students’ quiz scores showed an inverse relationship with
the amount of diversity of media within the lecture videos. These findings are unlike those of Costley and
Lange (2017b), who found that lecture videos containing a wider variety of media resulted in students
recalling more of the instructional content. However, their study relied upon self-reported levels of recall
rather than qualitative analysis, so it is uncertain whether these perceived levels of retention would have
been demonstrated in actual test scores. At a glance, the findings of the present study seem to contradict
those of Day et al. (2006), who found that increased diversity in lessons resulted in increased
comprehension and recall in post-test retention scores and self-reported levels of understanding. However,
in Day et al.’s study, there was only one experimental condition (out of a total of four) in which the video
showed a lecturer speaking on screen with PPT slides, while all four experimental conditions in the present
study contained these features. As Day et al. do not mention Khan-style on-screen handwriting or
summaries, it is likely that the most diverse “Video + Audio + PPT” experimental condition in Day et al.’s
study was most similar to the low and mid-low diversity conditions in our own study, negating the apparent
contradiction.

Likewise, germane load was relatively higher in the low and mid-low diversity groups, at 7.95 and 7.96,
respectively, than in the mid-high and high diversity groups, at 7.39 and 6.79, respectively, contrary to our
expectation indicated in Hypothesis 2. The present results contradict those of a number of studies that have
shown that diversity in lecture videos is beneficial to student learning. For example, the results of Zhang et
al., (2006) showed that the learning process is enhanced for learners exposed to both auditory and visual
delivery (PPT slides and video with audio) compared to those who viewed only visual delivery (PPT slides
and lecture notes). However, this apparent contradiction with the present results can be explained when we
consider that the low diversity condition of the present study was already more diverse than the “PPT slide
+ video and narration condition” since the former showed the instructor speaking while the latter did not.
Featuring the instructor in the low diversity condition of the present study is likely to have benefitted
student learning, as Kizilcec, Papadopoulos, and Sritanyaratana (2014) indicated the importance of seeing
the instructor in such videos, since the instructor can provide social cues and emphasis through gestures
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and body language. Taking this point into account along with the results of the present study, it may be that
online lessons that contain both audio and video represent the lower bound of media diversity for effective
online lessons that lead to increased germane load and recall. Other studies have suggested that lecture
videos were more effective when containing “strong presentation of relief and change-of-pace elements,”
including changes in the video or audio stimulus, modifications to the background or setting, or dramatic
transitions between various parts of the video (Brecht, 2012). Barker and Benest (1996) suggested that the
inclusion of multimedia contents is beneficial since doing so may prevent students from losing focus.
Although such studies indicate that it is beneficial to increase media diversity, they do not identify an upper
bound on the level at which diversity is helpful in achieving desirable learning outcomes and improved
recall. The results of the present study offer insight into where that upper bound might lie: the most effective
experimental condition involved an instructor speaking in front of PPT slides containing text only. In the
present study, the addition of images, figures, tables, Khan-style writing, and summaries given by a guest
lecturer yielded diminishing returns in terms of germane load and quiz scores. Students in the high diversity
experimental condition exhibited the lowest germane load and quiz scores and the highest rate of eye
scanning behavior by a significant margin. In addition to the high level of media diversity in this group of
videos, the mid- and end-point summaries may have induced the redundancy effect (Sweller et al., 1998),
as students were exposed to the same information more than once in a different manner. This redundancy
may have led to additional cognitive processing and reduced germane load.

In the most diverse conditions in the present study, students increasingly scanned their eyes back and forth
between contents, which was in agreement with our hypothesis. As noted by Sweller et al. (1998), perhaps
the split-attention effect that causes this scanning behavior is a sign of cognitive overload, as students were
unable to fix their gaze and attention on just one part of the screen while viewing the lecture. As scanning
increased with the amount of diversity in the videos, it is plausible that students found the diversity in the
videos to overwhelming and unhelpful. This result may help to explain why germane load and quiz scores
decreased as media diversity was increased.

Conclusion

As online lecture videos are a major component of flipped and online courses, it is important to consider
the most effective ways to deliver content through this medium. Lecture videos should deliver the course
contents in a meaningful, memorable, and engaging way that adds to the learning experience of the course.
The present results are important in that they contradict the findings of a number of studies that suggest
that diversity of media is beneficial in online lecture videos. In the present study, increased diversity led to
decreased germane load and recall, and increased instances of students scanning their eyes back and forth
between contents on the screen. Based on these results, it seems reasonable to conclude that there is an
upper bound to how much diversity is useful and productive in online lecture videos and that above this
threshold, diversity may become a detriment to student attention and learning. The present results lead one
to consider whether there is a “Goldilocks zone” in the diversity of media in online lecture videos, where
content is presented in an engaging way that is beneficial to learning without creating extraneous load or
the redundancy effect. Considering that Day et al. (2016) found decreased student performance on recall
tests with videos containing relatively less media diversity than our low diversity condition, and that our
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low diversity condition led to the highest quiz scores and reported levels of germane load, a possible
conclusion is that the most effective videos will contain a level of media diversity similar to the low or low-
mid diversity conditions, where an instructor speaks in front of slides containing text and possibly a few
visuals such as images, figures, and tables. Such findings may be useful to instructors who are designing
lecture videos for MOOC:s, flipped, or any other type of e-learning environment.

The present study provides a starting point in answering the question, “How much diversity of media is too
much in online lecture videos?” The fact that the highest level of diversity examined in this study caused a
significant decrease in student germane load and recall, and a significant increase in scanning behavior,
should give course designers pause when considering how much media diversity to include in a lecture
video. The present work provides a valuable counterexample to humerous studies in the literature that
suggest that increased media diversity is beneficial to student learning. In this regard, moderation in media
diversity may be a useful guiding principle.
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Abstract

Despite the importance of interpersonal contact to students’ sense of community, little is known about how
online students form relationships outside of class. Drawing on interviews with 20 students from one online
doctoral program, | explore the ways in which distance learners create community outside of class. In the
case study | explore how students use social media and group texting apps to develop relationships with
peers. | also explore how online students connect in-person at study groups and sporting events. Lastly, |
consider the ways in which a three-day, in-person orientation helped online students connect on and offline.
Findings indicate that online students’ perceptions of community were not limited to their in-class
experiences. In addition to their in-class interactions, online students were impacted by their
extracurricular interactions in digital and physical spaces.
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Introduction

In their most recent report, which utilizes federal data from 4,700 institutions, Allen and Seaman (2017)
found that 29.7% of all students had taken at least one distance course, and 14.3% were in fully online
programs. Graduate students represent 20% of the online student population (Allen & Seaman, 2017). In
this paper, | explore the factors that contribute to a students’ sense of community in one online graduate
program. The growth in the number of students enrolled in online graduate programs and the relative lack
of literature on their experiences makes this topic worthy of inquiry (Berry, 2017a).

Literature Review

When the first online programs developed nearly 30 years ago, they were thought to be a novelty that would
support a small set of learners (Whiteside, Garrett, Swan, 2017). Over time, online programs have continued
to expand and diversify. In their 2016 report on online programs, Allen and Seaman wrote, “When more
than one-quarter of higher education students are taking a course online, distance education is clearly
mainstream,” (p. 3). Online programs offer distinct benefits to students and to universities. For students,
online programs provide the opportunity to access high-quality curriculum at any time, from any place
(Ortagus, 2017). For universities, online programs offer the opportunity to increase revenue and expand
educational access (Christensen & Eyring, 2011). As a result, more than 40% of universities consider
expanding online enrollment as central to their strategic plan (Allen & Seaman, 2016).

Despite the benefits of online learning to students and to schools, online programs face a significant
challenge — attrition (Angelino, Williams & Natvig, 2007). Though there are no numbers available on
nationwide retention in online programs, researchers estimate that online attrition may be 10-20% higher
than attrition in face-to-face programs (Angelino, Williams & Natvig, 2007; Bawa, 2016; lvankova & Stick,
2007).

There are many reasons why a student may withdraw from an online program. Academic difficulty, issues
with motivation, and challenges with learning technologies can influence the decision to leave an online
program (Lee, Choi, & Kim, 2013). Lack of social interaction is also a key factor in the choice to leave an
online program (Ke & Hoadley, 2009). Students may leave online programs because they struggle with
making friends and receiving social support in distance programs (Hart, 2012).

Research on students in traditional, face-to-face programs suggests that students who develop positive
relationships with peers are less likely to depart from an academic program prematurely and that students
who feel they are a part of a community are less likely to withdraw from their studies (Tinto, 1997). A
community is a supportive social group, where participants develop feelings of membership, influence,
fulfillment of needs, and shared emotional connection (McMillan & Chavis, 1986; Rovai, 2002). In a
learning community, students work collaboratively towards shared academic goals and provide each other
with a sense of social and emotional support (Yuan & Kim, 2014). Academically, a sense of community is
associated with increased participation and deeper engagement (Tinto, 1997). A sense of community is also
associated with decreased isolation, improved stress management, and greater overall wellbeing (Pyhalto,
Stubb, & Lonka, 2009).

64



The Offline Nature of Online Community: Exploring Distance Learners’ Extracurricular Interactions
Berry

A sense of community is beneficial for online students as well (Rovai, 2003); Liu, Magjuka, Bonk, and Lee
(2007) argue that a sense of community is associated with perceived learning for online students. In a mixed
methods case study of an online MBA program, they found that students who felt a sense of community
were more likely to feel feelings of engagement, learning, and satisfaction. Sadera, Robertson, Song, and
Midon (2009) similarly found a strong correlation between engagement in an online community and
academic success. For online students, classroom experiences play a significant role in the development of
peer relationships and a sense of community (Garrison, 2016). Instructors can use pedagogical practices to
help create learning communities (Berry, 2017b), and icebreakers and group activities can help students
learn about their peers and develop positive relationships (Shackleford & Maxwell, 2012).

Research on online academic communities has mostly focused on students’ experiences in online
classrooms (Garrison, 2016). A meta-analysis of 42 studies of online communities by Ke and Hoadley
(2009) revealed that more research needs to be done on online students’ extracurricular experiences. In
this study, I explore distance learners’ experiences outside of class, in both online and offline settings. While
researchers have explored how students in face-to-face environments have utilized technology, particularly
social media, to facilitate in-person interactions (Boyd & Ellison, 2007; Ellison, Steinfield, & Lampe, 2007),
few researchers have considered how students in fully online academic programs use technology to connect
in-person. In a longitudinal study of online learners, Conrad (2005) found that in-person meetings
strengthened students’ online interactions. Haythornthwaite (2006) similarly found that in-person
meetings helped online students develop connections and build rapport. This study seeks to fill the need
for more contemporary research on online students’ extracurricular interactions on and offline.

Theoretical Framework

I use social presence theory to explore online students’ extracurricular interactions. Social presence is a way
to understand the feelings of connection and closeness that may develop in virtual environments (Short,
Williams, & Christie, 1976; Whiteside et al., 2017). Researchers have long thought that computer mediated
communication created a degree of “transactional distance,” where users felt communication was distant,
impersonal, and disconnected (Gunawardena & Zittle, 1997). As communications tools developed, it
became increasingly possible for web users to communicate quickly and to use audio and video to connect
more personally (Whiteside et al., 2017). New technologies allowed web users to reduce transactional
distance through immediacy, the ability to respond quickly to other web users (Lowenthal, 2010). Users
could send verbal cues, like personalized responses and praise, and nonverbal cues like smiles and eye
contact. In connecting more quickly and personally, web communication became more authentic, and
relationships were more likely to form (Lowenthal, 2010).

Social presence theory, then, describes the warm, sociable, and personal interactions that lead to
interpersonal relationships in distance learning environments (Whiteside et al., 2017). Social presence can
be cultivated in a variety of ways (Garrison, Anderson, & Archer, 2010). For example, instructors can
cultivate social presence by facilitating opportunities for dialogue and collaboration. Students can cultivate
social presence by sharing personal information with peers and sending personalized messages to
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colleagues (Garrison et al., 2010). Students can also cultivate social presence through honesty and
collaboration (Bolliger & Inan, 2012).

Frequent, positive contact and interpersonal attraction are prerequisites to building relationships in a
virtual environment (Garrison, 2016). As social presence is cultivated, students are more likely to develop
feelings associated with a sense of community (Kreijns, Kirschner, & Vermeulen, 2013).

Methodology

Research Question

This paper emerged from a larger study where the research question was “How do students in an online
doctoral program define and experience community?” The research question guiding this specific paper is
“What extracurricular spheres, networks, and relationships impact students’ sense of community in an
online doctoral program?”

Setting for the Study

This study was conducted in an online Doctorate in Education program at the University of the West (a
pseudonym). The three-year interdisciplinary program focused on education leadership. Students in the
program were midcareer professionals, and came from a variety of different sectors, including education,
government, business, and health care. At the time of the study the program was in its second year, and
had 160 students enrolled. The cohort was ethnically diverse, and consistent with the gender breakdown of
the program, 60% of the students interviewed were female, and 40% were male. Students met twice weekly
in a synchronous virtual classroom. Data for the study were collected from students in their first and second
year of the academic program.

The Case Study

To explore online doctoral students’ sense of community, | used qualitative methods. Qualitative methods
allow for researchers to prioritize participants’ perspectives in data collection and analysis (Merriam, 2014).
Since online students’ perspectives have been underrepresented in higher education literature, it is
important for researchers to capture their unique perspectives.

Data Collection

Findings for this paper were generated primarily from interviews conducted with 20 students in the online
program. The interviews were semi-structured and lasted approximately 45 minutes each. The interviews
focused on several topics, including definitions of community, experiences of connection and closeness
within the online program, and classroom and extracurricular experiences of community. Interviews were
semi-structured, beginning with a protocol based on the aforementioned topics, but I also followed up on
with themes and topics that the students raised during the interviews. | also asked the students to add
information that was not covered in the interview, to make sure that | captured the students’ perspectives
as well as disconfirming cases of community.
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Prior to conducting interviews, I conducted 60 hours of observation of video footage of online courses and
analyzed the six message boards attached to these courses. | used what | found in video and message boards
to inform the process of selecting students to interview and sought participants based on their participation
in the online classrooms. Dawson (2008) and Rovai (2003) both found that students who participate more
frequently in online classes have a greater sense of community. After observing video footage and analyzing
message boards, | was able to get a rough approximation of the students who spoke and shared most and
least frequently in the online classes. | solicited participants at both ends of the spectrum to get a range of
experiences, reaching theoretical saturation after interviewing 10 students from the first cohort and 10
students from the second cohort.

Collecting data from the online classrooms also allowed me to understand the nature of the community in
the online program. In interviews, | was able to ask students about specific social interactions and the ways
in which in-class experiences impacted their out-of-class community. While this data does not factor
explicitly into this paper, gathering it was important for enhancing my understanding of the online
experience.

Data Analysis

To analyze the data, | used Braun and Clark’s (2006) approach to thematic analysis. | began with a set of
codes drawn from the literature on community (McMillan & Chavis, 1986) and social presence (Garrison,
2016; Whiteside et al., 2017), and after analyzing the data using these codes, | identified new codes that
emerged from data. These codes referred to spaces of connection (i.e., football games, libraries,
orientation), ways of connection (i.e., online, offline, in class, extracurricular), and modes of
communication (i.e., phone calls, emails, social media, and texting). Themes that held across interviews
were used to build the case study.

Limitations

While there are no national numbers on enrollment in online doctoral programs specifically, data suggests
that graduate students, including masters and doctoral students, represent 20% of the online student
population (Allen & Seaman, 2017). Focusing on online doctoral students is a niche population within a
relatively small group of students. Another limitation of this work is the role that the in-person orientation
played on students’ interactions. While the program was fully online, the initial in-person meeting was a
catalyst for further offline interaction. It is difficult to disentangle the impact of an initial in-person meeting
on the learning community that subsequently formed.

Findings

Data suggests that the online community was just as robust outside of the classroom as it was inside of the
classroom. Inside of the classroom, | observed students joking, giving advice, and sharing personal
experiences. Students shared in interviews that they were having similar experiences outside of the
classroom. According to students, there were three main types of extracurricular interaction in the online
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program: checking in through texting and calling, bonding through social media and mobile apps, and
providing social support through face-to-face interaction. In the paragraphs that follow, | describe how
these types of interaction impacted students’ sense of community. | begin by describing the orientation, a
catalyst for the online community.

Orientation: The Foundation of the In-Person Community

Students described the community in the online doctoral program as a thriving, engaged, and interactive
social group. In interviews, students indicated that the orientation played a critical role in increasing their
familiarity with peers and creating the context for community. The program at the University of the West
required students to meet once annually for a three-day, in-person orientation. At orientation, students
learned how to use the virtual classroom and to access support services, including financial aid and the
library. The orientation included shared lunches and dinners, and unstructured social time. The in-person
meetings helped the online doctoral students bond as a group; June describes it this way:

In my (online) Master’s program, | don’t think | saw any of my classmates face-to-face because
there was a ton of people. That is one of the things | really like about this program...even though
you see some people virtually, we get to see them face-to-face. At the orientation we saw the
education building, we had classes in there. We spent most of our time at the hotel there on campus
and it was again an opportunity to live the campus life but then the most important part of it was
we got to gel a little bit more as a cohort. Being able to put the faces to the names and getting to
experience the classes as well was great.

In connecting with peers at orientation, some of the online students found that they desired more consistent
engagement. Andre, a second-year student, describes his experience this way: “We all enjoyed the
orientation...we wished there were more. Through our social media we are trying to set up unofficial
immersions every semester because | think everybody wants to connect on a more personal level.”

For Andre, and for others, the orientation played a key role in helping online students reduce transactional
distance and increase social presence. By providing online students with a space for sustained, positive
engagement with peers, the orientation helped create a foundation for the community that formed inside
and outside of class. In the paragraphs that follow, | explore other ways that online students interacted
outside of class, and the impact of these interactions on students’ sense of community.

Checking in Through Texting and Calling

Online programs are often described as lacking intimacy and interaction (Whiteside et al., 2017). This
perspective contrasts with the experiences of students in the online doctoral program at the University of
the West. In this program, students were part of a thriving, highly interactive social group. Eighteen of the
20 students had at least one friend in the program with whom they spoke with weekly through phone, email,
and text message. Marcus, a second-year student in the program, described his colleagues as “reaching out
with every form of communication.” There were many reasons that students in the online program called
and texted each other. In interviews, students said that they would call peers to review assignments, ask
guestions, and vent about the program. One particular theme that held across interviews was that students
were using text messages and phone calls to “check in” with peers in the online program. In a check in, a
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student would send a brief message to a peer to ask about their peers’ academic progress and emotional
well-being. Kayla, a first-year student, said “we text to keep the morale up.” Marcus said, “We check in, to
make sure people know they are not alone.”

Through checking in, students provided their peers with academic and social support. Lena, a second-year
student with a chronic illness, noted that her peers would often call or text her to inquire about her health.
When she was particularly ill, Lena’s peers would notify the professor and work together to provide her with
additional academic support. Lena described her experiences this way:

| get sick pretty frequently in the program. My friends in the program always call me. They always
make sure my assignments are turned in. My professors are amazing with helping me out and
understanding, so the level of support I've received has been amazing. | can’t even point to a word
that describes how they support me in this program...I would not be able to do it without my
classmates.

Through checking in, students cultivated two core components of social presence—immediacy and
intimacy. In checking in, students were able to give and receive almost immediate support from peers. The
nature of their conversations was typically intimate, as students shared details of academic, personal, and
professional challenges. Checking in also helped students cultivate different components of community. In
sharing this information frequently, students were able to develop feelings of trust and shared emotional
connection. Over time, students were able to fulfill each other’s needs by providing academic and emotional
support to address personal challenges. Karen, a first-year student, described it this way: “It really is a
community in the sense that everybody has each other’s back. Everyone helps each other and everyone
responds to each other’s need for help.” For Karen and for others, the feelings of trust, shared emotional
connection, and fulfillment of needs contributed to students’ sense of community in the online program.

Deepening Bonds Through Social Media and Mobile Apps

According to student interviews, more than half of the members of each cohort were in a private Facebook
group. Students used the group to share pictures from orientation, memes about the doctoral experience,
and questions about the online program. By providing an opportunity to regularly interact with peers,
Facebook was an important vector for developing social presence. However, the most beneficial element of
the Facebook group appeared to be its’ ability to provide a space for students to provide social and emotional
support at a distance. Here is how Juan describes these benefits:

Most of us knew someone who did doctoral work later in life. But now via Facebook | have 60
friends who know exactly what I am going through. Not only are we all doing doctorates, we are in
the same program at the same point in life.

For Juan, the Facebook group provided a space to share the unique challenges associated with graduate
school. The sharing that took place online provided a sense of camaraderie and community for students in
the online program. Andre describes it this way:

I find our community is built through commiseration. People complain about something and
everyone kind of agrees. That is not all that we talk about in our social media group...but it is a part.
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For example, someone posted a syllabus from one of the courses and one of the responses from me
was “omg there are weekly quizzes?” So people piled on, liked it, and said “omg | hate those things!”
I think that’s how community is built in that environment.

Not all students used Facebook, and not all students engaged with the group the same way. Still, for students
who did not connect through social media, knowing that their classmates were interacting in that way gave
them a sense of support. William, a second-year student who did not use social media said “I don’t do much
of social media but I know that I could reach out to any classmate at any time and get an answer back the
same day.”

For students that connected through social media, Facebook use strengthened their sense of community in
several ways. By creating a digital space outside of class where students could interact socially with peers,
it helped students develop a group identity and a sense of belonging. In this space, students shared positive
experiences, including pictures and jokes about the doctoral experience. Through this shared digital space,
students could also share resources, answer questions, and coordinate events. By providing a space for
students to fulfill academic and social needs, the Facebook group strengthened online students’ sense of
community.

Mobile Apps in the Online Program

Several students in the online doctoral program also used mobile group messaging apps, like Whatsapp and
GroupMe, to communicate with peers. In interviews, it was common for students to participate in text
groups of two to five peers. Within the smaller groups, students would have more personal conversations
with peers. Keshia described the level of intimacy in the group chats:

We have been in the program for two years. People have had babies, people have gotten divorced,
and have gotten married. We constantly reach out to one another during those times, whether it’s
good or bad. If someone’s like five minutes late to class we text them, like, “Hey, what’s going on?
Are you sick? Do | need to let the professor know?” We really take care of each other.

For Keshia, using these apps helped strengthen students’ social presence. The immediacy of communicating
with peers through mobile media strengthened feelings of closeness. The intimate nature of mobile
communication also strengthened students’ sense of community.

Juan said that group texting via mobile apps allowed for a deeper level of extracurricular engagement than
participation in the Facebook group.

You are not going to complain about how you hated the last class on the cohort Facebook
page...through WhatsApp you have more personal conversation. ... The scope and the audience you
are presenting it to means that you are going to present in different ways with different level of
vulnerability.

Like the Facebook group, the group messaging apps also contributed to online doctoral students’ sense of
community. The texting groups were much more exclusive, and users shared more personal content in these
spaces. As Juan notes, whereas students are more likely to police themselves in a group including the entire
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cohort, group messaging apps lend themselves to more authentic conversation and venting. Group apps
provided greater intimacy for communication. In using the apps, students cultivated social presence with
peers, as they developed greater familiarity with peers and increased camaraderie. Over time, these feelings
contributed positively to their sense of community.

Providing Social Support Through In-Person Meetings

While many students chose to do the online programs for personal or logistical issues (i.e., late work
schedules or a desire for more flexibility), several students found themselves visiting the main campus more
than they intended. A small contingent of students formed a weekly study group that met in the library of
the main campus, a topic | discussed in a previous paper. In this group, four to nine students would meet
weekly in the library to study, peer edit papers, and provide social support to each other. This group
developed into a robust subcommunity within the online program. Students provided significant academic
support, and also gathered socially for events off campus.

Online students’ in-person interactions were not only academic in nature, nor were they limited to small
groups of students. During their first year in the program, about one quarter of the cohort (20 students)
met up to attend a football game at the main campus. The trip developed from an idea students’ shared
through social media and in phone conversations. Building on their desire to recreate their orientation
experience, students decided to organize a group trip to a football game at the main campus. Lena, a student
who traveled across the country to attend the football game, said doing so was a valuable experience.

It was really fun (to attend the football game together). It was a chance for us to see each other and
hang out outside of class instead of having to be together in orientation. There was a chance to
really feel like we were a part of the campus and a part of the University of the West family. ...To be
able to buy paraphernalia and to walk across campus, to wear our sweatshirts. It made us feel like
a part of the campus community and like we are all Warriors, a part of the University of the West
family instead of just University of the West students.

From Lena’s perspective, attending the football game together enhanced social presence by making the
online experience more real. Students were able to interact with their peers in a relaxed, fun environment,
and also strengthen their connections to the program, to the school, and to each other. By meeting in person,
the online students dramatically reduced transactional distance and increased feelings of closeness. Social
presence was further strengthened by the fact that many students brought their family members to the
football games. June described the impact of meeting online peers at the football game:

We are of a generation where we appreciate getting together face-to-face. Most of us are in our 40s
and 50s so this was a great opportunity for us to connect live instead of on the computer. We were
able to ask about family...we met a couple of our classmates’ family members at the football game.
It was kind of fun that way.

For June, attending the football game together provided another layer of intimacy in her relationship with
peers. This sense of closeness contributed to her sense of community. Attending the football game also
enhanced the students’ sense of community in other ways. In meeting in person, students were able to
strengthen feelings of membership to a cohesive social group. This meeting reflected a great deal of
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influence, as peers were able to motivate each other enough to devote the time and money to this
extracurricular experience. Students were able to develop an enhanced shared emotional connection
through meeting in person. This connection fulfilled social needs to learn more about peers and develop a
connection to the academic program and university as a whole. For the 20 students in the first cohort who
attended the football game together, this social event contributed positively to their sense of community.

Barriers to Online Community

There is a tendency in educational literature to present communities as utopias (Christensen & Eyring,
2011). There is also a tendency to present community as a binary, where it is either present and thriving or
totally absent (Harrell, 2010). More recent research suggests that there are gradients to community, and
that participation can vary (Berry, 2017c). Students in this study also suggested that there were some
limitations to how they participated in the online learning community outside of class. The main barriers
students identified were lack of time, infrequent social media use, and lack of resources to travel to in-
person events. In juggling work, school, and personal lives, several students indicated that it was not
possible to connect too frequently with peers outside of class. Still, these students felt a sense of membership
in the community, and felt that they could access social and academic support from peers at any time. Only
two of the students interviewed suggested that they did not feel connected to the community at all, yet these
students also said that they were too busy to connect with peers. However, on the whole, most students
were eager, proactive, and engaged with at least some component of the community in the online doctoral
program.

Discussion

Researchers have previously suggested that there may be some overlap between technology users’ online
and offline experiences. Ellison, Steinfield, and Lampe (2007) have found that Facebook friends can help
provide social media users with social capital that can be beneficial on and offline. Boyd and Ellison (2007)
have reflected on how social media users have sought to create connections between their online and offline
networks. Madge, Meek, Wellens, and Hooley (2009) have written about how students have used social
media to support and maintain newly forming academic relationships. While this literature has proved
instructive, it is centered on undergraduate students in in-person programs. In this study, | provide insight
into how doctoral students in an online program connect on and offline. The findings have important
insight into where, how, and why community might be cultivated in an online graduate program.

Where Community is Cultivated

The findings of this study challenge traditional notions that communities are contained to one space. By
contrast, this data suggests that online students can connect across multiple spaces. Researchers exploring
online learning environments must bear in mind the fact that students’ interactions in multiple contexts
can impact their sense of community. Focusing too narrowly on students’ experiences in online classrooms
can obscure their experiences in other spaces.

More significant than the number of extracurricular sites for interaction in the online program is the
dynamic interplay between interactions in these spaces. Many of the online doctoral students in the study
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navigated between online and offline spaces, going between them to meet various academic and social
needs. Students met in person for an orientation, and then continued coursework online. They engaged
with each other through social and mobile media, seeking to extend relationships that were forming in the
classroom. When they needed more extended social interaction, they met in person again. Education
researchers should continue to consider the academic, social, and emotional effects of shifting between
online and offline spaces.

Why Community is Cultivated

Data from this study suggests that online doctoral students desire peer interaction and are intentional about
seeking it out. Students were keenly aware that a distance program offered reduced opportunities for social
interaction. Unlike in a traditional program where you might bump into peers in the cafeteria or in the
hallway, casual interactions were not generally a part of the online experience. As a result, students were
intentional about engaging with peers. Students suggested in interviews that as distance learners, it was
important to create social support networks within the academic program. Over time, students began to
feel that these networks could not only help them navigate their coursework, but also they could provide
social and emotional support for dealing with professional and personal challenges. Students in the online
doctoral program relied on each other as a means of support for managing full-time work and full-time
school. In making efforts to engage with peers weekly, they fostered the immediacy that creates social
presence. Online students also ensured that they had a robust social network that could be leveraged for
support at any time. Investing in community was an intentional act designed to help lessen anxiety over
social isolation.

How Community is Cultivated

The community in the online program developed organically, but not spontaneously. The residential
orientation, which included three days of in-person meetings, was a catalyzing event that informed the
development of the learning community. By meeting in person, students developed a rapport that they were
eager to cultivate throughout the academic program. While meeting in person lent nicely toward informal
interaction, it was not the simple meeting of peers that contributed to the students’ sense of community.
This particular orientation, which included a mix of academic and social events, as well as unstructured
time, provided opportunities for prolonged engagement and personal interaction. The opportunity to get to
know peers early on was critical in helping establish social presence, which informed the learning
community.

The orientation was developed by faculty and staff to prompt the formation of the learning community;
however, subsequent initiatives to create and maintain community were student-led. Students in the online
program were proactive and developed academic and social experiences to meet their needs. When students
wanted in-person socialization, they initiated meetups to do so. When students desired additional personal
interaction, they created texting groups to connect with peers. The sites that sustained the online
community were student-generated, student-led, and responsive to needs that emerged over the course of
the program. Such a model of community formation challenges thinking that suggests that communities
form in a linear fashion and solely in response to inputs by faculty and staff. Online learning communities
can be fluid and responsive, changing in nature to students’ needs and efforts.
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Given its dynamic nature, researchers cannot impose rigid notions of where, how, and why online
community occurs. Online communities are dynamic, contextual, and are influenced by many factors.
Communities are not bound to one physical space or type of communication medium. Rather, students
determine where community occurs and how it is cultivated across many spaces.

Conclusion

In this paper | have explored online students’ extracurricular interactions in one online doctoral program.
Findings suggest that online students can have thriving communities outside of the classroom, on and
offline. In this case study, students interacted outside of the classroom in three primary ways — checking in
through texting and calling, strengthening bonds through social and mobile media, and intentionally
meeting face-to-face. These interactions helped students establish social presence and contributed to a
sense of community in the online program.

Findings from this study suggest that online academic communities can span multiple sites and planes.
Researchers and practitioners who limit their inquiry of online students’ experiences to their experiences
in virtual classrooms are missing critical opportunities for interaction. By continuing to explore distance
learners’ extracurricular experiences, researchers and practitioners will be better able to engage and retain
distance learners.
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Abstract

Just as they have in face-to-face courses, parents will likely play an important role in lowering online
student attrition rates, but more research is needed that identifies ways parents can engage in their
students’ online learning. In this research we surveyed and interviewed 12 online teachers and 12 on-site
facilitators regarding their experiences and perceptions of parental engagement. Guided by the Adolescent
Community of Engagement framework, our analysis found that teachers and facilitators valued parents’
engagement when parents advised students on course enrollments, nurtured relationships and
communication with and between students, monitored student progress, motivated students to engage in
learning activities, organized and managed students’ learning time at home, and instructed students
regarding study strategies and course content when able. Teachers and facilitators also identified obstacles
that parents faced when attempting to engage in their children’s online learning as well as obstacles that
teachers and facilitators encountered when they attempted to support parents.

Keywords: parental engagement, online learning, student engagement, virtual schooling, online teachers,
on-site facilitators
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Introduction

K-12 students are increasingly enrolling in online courses. Most enrollments occur in the upper grades and
most of those enrollments are used to supplement traditional coursework (Evergreen Education Group,
2017). Itis also becoming increasingly clear that K-12 online courses have significantly higher attrition rates
than those found in face-to-face courses (Freidhoff, 2017). Roblyer, Freeman, Stabler, and Schmeidmiller
(2007) explained that students’ ability to complete an online course has less to do with their ability to learn
course content and “appears to depend more on motivation, self-direction, or the ability to take
responsibility for individual learning” (p. 11).

Online programs commonly rely on parents to provide the support that is difficult or impossible for their
teachers to provide at a distance. However, parental engagement in online courses can vary greatly, and the
guality and quantity of parental support that students receive is a major concern for online teachers (Larkin,
Brantley-Dias, & Lokey-Vega, 2015). As a result, some online programs require local schools to provide
students with an on-site facilitator who works with students face-to-face (Borup, 2018). Although an
engaged on-site facilitator can alleviate some of the burden placed on parents, a facilitator is not meant to
eliminate parental involvement. Little research has attempted to identify how parents should engage in
their students’ online courses, and the research that does exist tends to focus on full-time programs where
parents assume a high level of responsibility because students take all or most of their courses from home
(Borup, 2016; Hasler Waters & Leong, 2014). As a result, little is known regarding how online teachers, on-
site facilitators, and parents in supplemental online programs share support responsibilities. We addressed
this need by interviewing successful online teachers and on-site facilitators regarding their perceptions and
experiences related to parental engagement and the obstacles they and parents encountered. Specifically,
our research addressed the following questions:

1. Based on online teacher and on-site facilitator perceptions and experiences, what are parents’
responsibilities when their students are enrolled in a supplemental online course with on-site
facilitator support?

2. Based on online teacher and on-site facilitator perceptions and experiences, what are the obstacles
that parents face when attempting to fulfill their responsibilities in online courses?

Literature Review

In this section we will first review parental engagement frameworks. Next, we will review the literature
examining the levels and impact of parental engagement on student performance.

Parental Engagement Framework

Researchers examining parental engagement in online courses have sought guidance from more established
frameworks created in face-to-face learning environments, mainly Epstein’s (1995) and Hoover-Dempsey
and Sandler’s (1995, 2005) frameworks of parental engagement (see Black, 2009; Hasler Waters, 2012; Liu,
Black, Algina, Cavanaugh, & Daswon, 2010). These frameworks proved helpful in collecting and analyzing
data, but ultimately were inadequate in describing parental engagement in online courses and
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generalizations across online and face-to-face courses should be avoided. As a result, Borup, West, Graham,
and Davies (2014) used research on parental engagement in online settings to critically examine the
parental engagement frameworks established in traditional environments and to identify several types of
parental engagement as described in their Adolescent Community of Engagement (ACE) framework. Borup
and his colleagues (Borup, 2016; Borup, Stevens, & Hasler Waters, 2015) then conducted case studies
examining parent engagement at a full-time online charter high school that helped further refine the
framework. The following summarizes the types of parent engagement identified in Borup et al.’s (2014)
original article and two subsequent case studies (Borup, 2016; Borup et al., 2015):

1. Organizing and managing: Helping students organize their home learning environments and
manage their time.

2. Instructing: Answering students’ content-related questions when able, helping them develop
study/learning skills, providing preliminary feedback on their work, and assisting when
technological issues arise.

3. Facilitating interactions: Supporting students’ attempts to interact with the content and others (i.e.,
online teacher, on-site facilitator, and peers) by:

a) Advising and mentoring students in their enrollment decisions and in setting long-term
educational goals.

b) Nurturing caring relationships and working to open lines of communication with the online
teacher and on-site facilitator.

c) Monitoring student progress and performance.

d) Motivating students to more fully engage in learning activities and thereby progress in the
course.

The authors of the ACE framework acknowledged “that there are several types of learning models, each
requiring different levels of teacher, parent, and peer engagement” and that “differing learner models will
also place varying emphasis on parent engagement” (Borup et al., 2014, p. 23). The case studies conducted
in a full-time online school have proven insightful, but it is also important to examine parental engagement
in supplemental online programs where students also receive support from an online teacher and on-site
facilitator.

While the ACE framework focused on the types of parental engagement, Hoover-Dempsey and Sandler’s
(1995, 2005) framework of parental engagement provided insights into why parents choose to be involved
in their students’ learning. They identified three primary factors that contribute to parental engagement
behaviors: (1) parents’ motivational beliefs; (2) the types of invitations parents receive from their student
and others; and (3) parents’ perceived ability, availability, and energy to help (Hoover-Dempsey & Sandler,
1995, 2005). While the three factors outlined above were developed in face-to-face environments, they
appear generic enough to also apply to online environments, although they have yet to be applied in those
settings. However, it is important to note that parents’ motivational beliefs and their abilities to actually
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engage in their students’ online learning are likely different when they are facilitating online courses than
they would be in face-to-face settings, especially when parents have limited understanding and experiences
with online courses. As a result, it is important to understand why and how parents choose to be involved
in their students’ learning within the context of online courses.

Parental Engagement: Levels and Impact

Researchers have found a large variance in the levels of parental engagement in their students’ online
courses. Litke’s (1998) case study was the first to document this phenomenon when he categorized three
types of parents:

e Absentee: Parents who were largely uninvolved in their students’ learning.

e Supporters: Parents who regularly asked their students and occasionally the teachers regarding
student progress, then increased their involvement when difficulties were identified.

e Participatory: Parents who maintained a high level of engagement throughout the semester by
closely checking grades, supervising learning activities, tutoring frequently, and actually working
side-by-side with their students.

More recently, Borup, Graham, and Davies (2013) surveyed 79 parents at a full-time online charter high
school regarding the average number of minutes they spent each week interacting with each course
instructor and student regarding the online course work. On average, these parents reported spending an
average of 86 minutes (SD=74.3) interacting with their students and 9.1 minutes (SD=14.2) interacting with
the course teacher—both with high standard deviations from the mean (Borup et al., 2013).

While schools commonly have policies that require teacher-parent communication, the policies tend to
emphasize contacting parents when students’ performance had decreased, rather than maintaining a high
level of communication throughout the semester (Cavanaugh et al., 2009). Research has also found that
both parents and teachers expect the other to do more to support student learning (Hasler Waters & Leong,
2014). As a result, online programs should better establish parental engagement expectations and provide
parents with information regarding the types of support required.

Whereas qualitative research has indicated that parents have a positive impact on student engagement,
findings from quantitative correlational research have been mixed. More specifically, Black (2009) and
Borup et al. (2013) both failed to consistently find significant positive correlations between levels of parental
engagement and several online course outcomes. In fact, in some cases levels of parental engagement were
actually negatively correlated with course outcomes, although these negative correlations were not
statistically significant. These researchers warned against a simplistic conclusion that parents do not
meaningfully impact students’ learning outcomes in online courses, because the lack of significant
correlations could have been the result of other factors. For instance, Borup et al. (2013) stated, “If a large
portion of parental interaction occurred in reaction to poor student performance, the correlation that
results from examining a large group of students could mask the true benefit of parental involvement on
individual student learning” (p. 52). Research in face-to-face settings has found that not all types of parental
engagement equally impacted learning outcomes (McNeal, 2012; Wilder, 2014). McNeal (2012) and Wilder
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(2014) recommend examining specific types of parental engagement rather than total parental engagement.
An obstacle to following McNeal’s recommendation is that little research has worked to identify specific
types of parental engagement in online courses—especially in supplemental programs that provide on-site
facilitator support.

Methods

Research Setting

Michigan Virtual (MV), a large state-run virtual school, was selected as the setting for this research. During
the 2015-2016 academic year MV enrolled 8,710 students who accounted for 19,098 individual course
enrollments (Freidhoff, 2017). The large majority of MV students enrolled in online courses as a way to
supplement their face-to-face courses. Section 21f of Michigan Public Act No. 60 (2013) required the local
brick-and-mortar school to provide students enrolled in online courses with an on-site facilitator, referred
to as a “mentor,” who must be “available for assistance to the pupil” and “monitor the pupil’s progress in
the course” (p. 5-O-A-1). Online teachers were charged with “determining appropriate instructional
methods for each pupil, diagnosing learning needs, assessing pupil learning, prescribing intervention
strategies, reporting outcomes, and evaluating the effects of instruction and support strategies” (Michigan
Department of Education, 2014, 5-O-D-2). MV also provides a parent guide that explains the roles of the
online teacher and on-site facilitator and advises parents to create a study space for the student, prepare
for technological issues, review the syllabus with the student, define expectations, set incentives and
punishments, help the student establish a learning routine, and monitor progress weekly in the learning
management system (Michigan Virtual, 2017).

Participants and Data Collection

Using MV student pass rate data from the previous academic period, we identified schools with above
average student pass rates (80% or higher) and then sampled 12 schools across the state (four urban, four
suburban, four town, and four rural). The on-site facilitator with the highest student load at each of the 12
schools was then sampled for participation. All of the participating on-site facilitators were full-time
employees of the local school districts with student loads ranging between 15 and 300, with an average of
95 students (SD=79.6). Seven focused only on their facilitator responsibilities, and the other five divided
their time facilitating online students’ learning with other teaching or administrative responsibilities. It is
also important to note that 11 of the facilitators required the majority of their online students to attend a
daily lab. The only exception was a vice principal who required students to only attend a weekly lab but
commonly met with students in his office during the week.

On-site facilitators provided names of three online teachers who they believed were particularly effective in
working with students. We then sampled 12 online teachers (giving preference to the teachers with multiple
recommendations and sampling online teachers across the content areas taught) who then completed a
survey and participated in two 50-60 minute interviews similar to those given to on-site facilitators. Of the
participating online teachers, only nine taught online (eight full-time and one part-time).
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All online teacher and on-site facilitator participants completed a survey that asked general demographic
and workload information before asking participants to list the responsibilities assumed by the online
teacher, on-site facilitator, and parents. Participants then ranked the provided responsibilities in order of
importance. Each participant then participated in two 50-60 minute interviews for a total of 48 interviews.
The interviews allowed participants to expand on their survey responses and share experiences related
online teacher, on-site facilitator, and parent responsibilities.

Data Analysis

The interview transcripts were sent back to the participants who checked them for accuracy. The first
interview analysis focused on online teacher and on-site facilitator responsibilities. The results of that
analysis can be found at (Borup & Stimson, 2019). The analysis for this article focused specifically on
parental responsibilities. More specifically, before a statement was coded, it was compared to all previous
coded statements, a practice Glaser (1965) called the “basic, defining rule for the constant comparative
method” (p. 439). Similar categories were then grouped together. The groupings were guided by the
elements of parental engagement identified in the ACE framework. However, we were careful not to limit
the groupings and were also attentive to categories not previously identified by the framework. One
researcher coded the online teacher interviews, and another researcher coded the on-site facilitator
interviews. The research team met frequently throughout the analysis to review the coded statements and
discuss the category groupings. When there were disagreements, we discussed them until the issues were
resolved and everyone was in agreement.

Findings

When referring to a specific participant, we changed the name and placed either (F) or (T) next to the name
to indicate if that person were a facilitator or a teacher. Facilitators and teachers found that the actual levels
of engagement could vary greatly across parents. Rick (T) explained that “parents are either completely all
in” or “you never even hear from that parent the whole semester.” Although on-site facilitators and online
teachers acknowledged that “some students are incredibly motivated” and “don’t really need their parents
to cheerlead or support or do anything,” they also agreed that parents were “incredibly helpful” for the large
majority of their students and that many of their students would “end up failing the course” if their parents
were not involved. In general, on-site facilitators and online teachers found that parental engagement was
not as high as they believed it should be and “wish[ed] that parents would be more involved.” However,
Lisa (F) found that while parental “involvement is minimal,” parents usually got involved when there was
an immediate need.

Facilitators and teachers believed that when a facilitator was highly involved and consistently met with
students, the need for parental engagement was lower than if facilitators only met with the student
sporadically. In fact, facilitators tended to agree that when online students attended a daily lab, parents’
needed level of engagement was similar to when students were learning in a traditional face-to-face course.
Inversely, Devon (T) explained that when students are learning primarily from home with little face-to-face
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contact with their facilitator, the parents “are the ones who are doing the things that [the facilitator] would
normally do.”

On their surveys, teachers and facilitators listed specific parental responsibilities that we then coded and
categorized (see Table 1). In their interviews, teachers and facilitators elaborated on their survey responses
and shared potential obstacles that parents encountered when attempting to fulfill their responsibilities. In
doing so, teachers and facilitators reinforced the themes that were identified in the survey responses with
some exceptions. For instance, advising students on their online course enrollment was listed as a parental
responsibility by only one survey respondent but became an important theme in the interview analysis.

Table 1

Survey Analysis Results of the Listed Parent Responsibilities

Responsibility Facilitators Teachers Avg. SD Example quote

(n=) (n=) Rank

Motivating 9 8 2.14 0.95 “Motivating student if they fall
behind.”

Monitoring 11 5 1.72 0.77  “Keep track of their student's progress
in their course by looking at their
grades.”

Nurturing 7 8 2.20 1.01 “Maintain communication with student

Communication and [facilitator] regarding their child's
online course.”

Managing 2 3 1.35 0.93  “Keep the students on pace to complete
the course.”

Instructing 2 3 1.90 0.89  “Provide support when appropriate,
tutoring.”

Organizing 3 1 1.38 0.75  “Provide a space in the home that is
conducive for learning while working
on the computer.”

Modeling 1 1 4 1.41 “Be role model for their child.”

Advising 0 1 1 Na “Be informed of their student's
enrollment.”

Advising

Teachers and facilitators believed that parents could be an important partner when advising students
regarding online course enrollments. In practice, however, teachers and facilitators believed that parents
“need to be so much more involved in all of the kids’ course selections than they are.” In fact, online teachers
commonly shared experiences of reaching out to parents who were unaware that their student was even
enrolled in an online course. Angela (T) stated that it was a significant problem and that “a good portion of
our parents don't even know their student is taking an online class.” Rick (T) believed that parental lack of
awareness regarding their students’ online course enrollments was one of the “biggest recurring themes”
and caused “a frustrating situation” for both parents and teachers.

Even when parents advised their students regarding course enrollments, they often lacked the necessary
understanding of online learning to provide recommendations that were in students’ best interest. For
instance, Caitlyn (F) found that “A lot of times, parents have blinders” and “only see what they want to see”
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in regards to their students’ capabilities, so they end up “pushing or allowing” their students to enroll in an
online course regardless of the student’s abilities or readiness. Kay (F) stated that parents’ misconceptions
about online courses are to be expected because parents have “never been in one before.” Facilitators and
teachers also found that many parents falsely assumed that “online learning is just easier than face-to-face
[courses]” and are “surprised at how difficult the work may be and how much time a student will have to
spend trying to learn it.”

In an attempt to overcome these misconceptions, online teachers provided orientation materials that
facilitators would then supplement before sending them home for students and parents to sign and return.
Caitlyn (F) found that this resulted in “a really long letter because there’s so much information,” and Kay
would “always wonder how many parents read them [before signing].” Facilitators found that it was “really
hard” to overcome parents’ misconceptions and some, such as Tanner (F), wished to have a “parent night”
specifically for online courses.

Nurturing Relationships and Communication

Facilitators and teachers believed that parents “nurturing and caring” for their students was foundational
to their ability to positively impact their students’ learning because they would have the “student’s ear.”
Teachers and facilitators also recognized that the inverse could be true, and “some students feel that, ‘Hey,
if my mom and dad doesn’t care if I'm successful, why should I care?”

Teachers added that parents should respond to teacher inquiries as well as proactively contact them when
the need arises. Teachers found that only a few parents actually contacted them directly. Kandice (T)
concluded that “a lot of parents don’t know that I'm somebody that they can reach out to.” Simply contacting
parents proved challenging for teachers because they were dependent on local schools to provide them with
accurate parental contact information at the time of registration—a responsibility that schools commonly
failed to fulfill. When teachers did not have accurate contact information for parents, they worked with the
local facilitator to relay messages to the parent. However, even facilitators found that their parent
communication was “a mixed bag.” Kay (F) stated, “I have some [parents] who are involved and some that
I never hear from. So I always wonder, ‘Are you getting my emails? Are you there? Is there anybody on the
other end?””

Monitoring Student Progress

Once students were enrolled in an online course, facilitators and teachers agreed that “parents should be
logging into their student's online class and monitoring their student's progress.” Caitlyn (F) argued that
in online courses parents actually “need to be a more active partner in monitoring how their kids are doing”
compared to face-to-face courses, because online students tend to have more flexibility in their learning
pace. Samantha (F) shared that “teenagers aren’t always looking ahead and paying attention to where they
are...and could easily lose track and get [in] over their head.”

At the start of the semester parents and students were provided with pacing guides that listed all of the
course assignments that were also viewable in the gradebook. However, teachers and facilitators identified
several obstacles that prevented many parents from regularly doing so. First, the grade book for the online
courses was not integrated with the local school system’s online gradebook, and some parents were “not
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willing to go and sign-on to two different [portals] just to see their student's grade.” Second, there was not
a parent portal with a student progress dashboard. Instead parents had to use students’ login information
to access the course and then navigate to the gradebook, which may prove difficult for some parents.
Furthermore, facilitators experienced that some parents found it difficult to interpret students’ progress
and grades because of the self-paced nature of most of the online courses. As a result, Casey (F)
recommended to parents that they tell their students, “Hey, pull up your online class, and can you show me
where you're at.” However, even when students showed parents the gradebook, parents relied somewhat
on the student to interpret the scores, and students were not always truthful. Dana stated, “The parents
believe them, which they probably shouldn’t.” Dana (F) believed that ideally parents would have access to
a “parent portal” that would display students’ progress in relation to the pacing guide so that parents could
easily “see their progress and be able to say, ‘What a minute. This says you should be here by October 21.””

Due to these obstacles, the interviewed teachers and facilitators commonly contacted parents to inform
them of their students’ grades—especially when students were underperforming. All teachers were required
to provide parents with progress reports twice during the semester. The facilitators also regularly sent
additional progress reports home to parents. Amanda (F), who sent home progress report emails every
couple of weeks when students were behind, explained, “I send home more communication than a [face-to-
face] teacher would just so that no student, no parent can say they were not informed.” Dana (F) similarly
sent home progress reports “every Friday if they’'re getting below a C” so that parents would start “paying
attention a little bit more.” However, Kay (F) found the “system for emailing parents [to be] horrible”
because if the counselors did not enter in the correct parent email at registration, facilitators had no way to
enter it in themselves and had to send emails individually. Kay (F) found that she had to personally email
many of her parents, which took “an entire day.” However, even after all that effort she still thought to
herself, “l wonder, ‘Are you opening this?” As a result, Tanner (F) stated, “If they’re in danger of failing we’ll
make calls home and try to get their parents involved that way.”

Motivating

When parents became aware of students’ underperformance, facilitators and teachers expected them to
motivate their students to become more engaged in learning activities. Teachers found that parents’ regular
physical presence made them especially important “to help motivate or drive their son or daughter to be
successful.” At a minimum, teachers and facilitators believed that parents should set high expectations on
“day one” of the semester and give students an “extra push” when they failed to meet those expectations.
Daphnie (T) added that parents should be “constantly celebrating” their students’ successes and work to
establish “a celebratory atmosphere for successful students.”

When expectations and encouragement proved insufficient, teachers and facilitators recommended that
parents use rewards and punishments to motivate their students. Overall, facilitators and teachers were
more aware of parent punishments than rewards. Punishments typically involved “grounding” or removing
privileges such as “keys to their truck” or “their phone.” Facilitators found that these types of punishments
were “fantastic” and highly effective. Although facilitators could not use the same punishments as parents,
Kay (F) found that with parent support she was able to add additional punishments. “I just had a parent
who said, ‘Can you please give my student a detention every day this week so that he stays after every day
this week.”
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Organizing and Managing

Teachers and facilitators believed that parents should organize and manage students’ learning activities at
home and manage their learning schedule to ensure an on-time course completion. Kandice (T) explained
that many students had to learn from home because in “some schools, the students are only in the computer
lab one hour a week, which is not enough time.” Samantha (F) required her students to attend a daily lab
but still found that “it’s hard for some kids to keep up” and they “have to do some work at home.” Carl (F)
added that even when students attended a daily lab, it could be difficult to perform some tasks because the
lab was “not always that free of interruption.”

Providing “a nice quiet place for students to work” at home was not enough, and teachers and facilitators
explained that parents should also help to ensure students stay on task because “kids can be easily
distracted” when working online. Luke (F) summarized “You can provide the best workspace in the world,
but I think it's good from time to time to check in and see what kids are doing.”

Facilitators and teachers also acknowledged that some parents were unable to provide students with the
resources or stability they needed at home. Amanda (F) stated, “You’'d be surprised how many do not have
the Internet or do not have a computer at home.” Devon (T) added that some students only had “slow
Internet” that was insufficient to efficiently complete learning activities from home. Lynda (F) added that
at times students had to work “at the library, Grandma'’s house, an aunt’s house” so they could “stick to that
schedule.”

Instructing

Teachers and facilitators believed that parents could potentially provide students with important content
support. Sabrina (T) shared, “Inevitably, a student is going to be working on their computer at night, and
have a question, and not understand, and they might ask their parent. Sometimes the parent can answer
the question, and sometimes they can't.” However, teachers and facilitators agreed that for most parents
“their child has surpassed their knowledge level.” Tanner (F) found only “a handful of parents that are
highly educated and can sit down with a student and work on some of these online classes.” Teachers and
facilitators were not concerned that parents were unable to provide content support because “everything is
very clear” in the course, and “instructors have been more than happy to work with kids one-on-one.”
Kandice (T) added “even if you're not great at math, you can sit down and help your kid try to get through
the math assignment” when students require more immediate assistance. Rick (T) explained that even if
parents cannot assist with content related questions, “It's extremely helpful that the parent help with the
reading, writing, and grammar.”

Although parental assistance on assignments was valued by teachers and facilitators, Angela (T) stressed
that some parents were “almost hand holding the student through the entire course” instead of helping the
student develop independent learning skills. Three facilitators also suspected that some parents were
actually doing the work for their students.
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Discussion and Implications

Guided by the ACE framework (Borup et al., 2014), this research examined online teacher and on-site
facilitator perceptions and experiences regarding parental engagement in a large supplemental online
program. Previous research has largely focused on parental engagement in full-time programs where
parents were tasked with facilitating students’ online learning at home. While parental engagement is
especially important in full-time programs (Liu et al., 2010), most online students enroll in only one or two
online courses to supplement their face-to-face programs (Evergreen Education Group, 2017). Research in
full-time programs can provide insights into parental engagement in supplemental programs, but the
authors of the ACE framework explained, “Differing learner models will also place varying emphasis on
parent engagement. For instance, some full-time online programs require students to work from home,
placing a greater need for parental monitoring, organizing, and instructing” (Borup et al., 2014, p. 23).

Similar to research in full-time programs, online teachers and on-site facilitators interviewed for this
research agreed that the needed level of parental engagement was dependent on student attributes and
background. Additionally, this research found that on-site facilitators were able to alleviate some of the
burden that would otherwise have been placed on parents. In fact, 11 of the 12 facilitators who participated
in this research meet with the large majority of their students daily in a lab setting. As a result, they believed
that parents’ responsibilities were similar to that of a face-to-face course. However, online teachers did not
find daily lab attendance to be typical across all of their students and found parents needed to fulfill more
of a facilitator role when their students were not regularly working with a facilitator at school. Because all
of the facilitators in this research were highly engaged in their students’ learning, additional research is
needed to examine parental engagement in supplemental programs with less involved facilitators or no
facilitators at all.

While some parents were overly engaged—even to the point of possibly doing some of their students’ work—
in general parents were under engaged in their students’ online learning. Online administrators, teachers,
and facilitators should seek strategies that effectively increase the support students receive from their
parents. In this research, online teachers and on-site facilitators identified several obstacles to full parental
engagement including parents’ being unaware that their students were taking an online course, parents’
lack of understanding of the online learning model used in the program, and the use of an online gradebook
that was separate from the gradebook used at the brick-and-mortar school. Online teachers and on-site
facilitators also encountered obstacles when they attempted to support parents in their responsibilities. For
instance, online teachers commonly lacked accurate contact information and relied on facilitators to relay
messages to parents. While it was easier for on-site facilitators to obtain accurate parent contact
information, they could not update contact information in the system and instead had to email progress
reports to those parents individually, which could prove to be a tedious and time consuming process. We
recommend that programs require accurate parental email addresses and phone numbers at the time of
registration. We also recommend establishing permissions that would allow online teachers and on-site
facilitators to update incorrect contact information.

Online programs should work to create tools that support parents in their monitoring efforts. In this
research, parents had to log into the course using their student usernames and passwords and then navigate
to the gradebook. Even if parents were able to access the gradebook, online teachers and on-site facilitators
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found that the self-paced nature of the courses made it difficult for parents to interpret their students’
overall grades and recognize when students were not maintaining adequate pace in the courses. We
recommend that online programs provide a parent portal with a dashboard that clearly communicates
important student performance and progress information. While previous researchers have described or
advocated for similar dashboards for teachers (Borup, Graham, & Drysdale, 2014; Adams Becker, Freeman,
Giesinger Hall, Cummins, & Yuhnke, 2016; Dickson, 2005; Rice & Carter, 2016; Zhang & Almeroth, 2010)
and students (Patrick, Kennedy, & Powell, 2013), additional attention needs to be paid to parent
dashboards. While teacher dashboards are becoming more common, they can be ignored when poorly
designed (Murphy et al., 2014). As a result, when designing parent portals and dashboards, designers
should work closely with parents to ensure that they are designed in a way that will prove helpful for the
intended stakeholders.

More difficult than providing tools and resources to parents are efforts to ensure parents actually fulfill
their responsibilities. Hoover-Dempsey et al. (2005) explained that parents’ engagement in their students’
learning is dependent on how they perceive their own roles and responsibilities. They added that parents
construct their roles socially through “experiences over time with individuals and groups related to
schooling. These often include the parents’ personal experiences with schooling, prior experience with
involvement, and ongoing experiences with others related to the child’s schooling (e.g., teachers, other
parents)” (Hoover-Dempsey et al., 2005, p. 108). For face-to-face courses, parents have a wealth of
experiences and models that have helped them envision what their engagement should be. In contrast,
parents’ experiences with online learning is limited—both as parents and students—and may lack models
and opportunities to construct their roles for engaging in their students’ online learning. Hoover-Dempsey
et al. (2005) explained that “because it is socially constructed, parents’ role construction for involvement is
subject to change” (p. 108). As aresult, online programs should thoughtfully provide parents with materials
and supports that will help them overcome misconceptions and gain the understanding they need to
effectively engage in their students’ online learning.

Hoover-Dempsey and Sandler (1995, 2005) added that parents’ decisions to engage in their students
learning can be influenced by specific invitations. Surprisingly, online teachers in this research found that
some parents were unaware that their students were even enrolled in an online course. Interviewed on-site
facilitators commonly sent home a packet of orientation materials, and some even required parents to sign
and return a form acknowledging they had read the packet. However, facilitators believed that the amount
of information was overwhelming and ignored by many parents. As a result, some facilitators wished they
could have a face-to-face orientation event with parents. Similar synchronous online events may reach
additional parents who require additional flexibility. While a face-to-face or synchronous online event at
the start of the semester may prove helpful for parents, programs should also explore ways that parents can
also be invited to engage in their students’ learning throughout the semester.

Lastly, Hoover-Dempsey and Sandler (1995, 2005) explained that outside demands on parents’ time can
prevent them from engaging in their students’ learning even when they understand their responsibilities
and are motivated to fulfill them. As a result, providing a regular place and time to learn with an engaged
facilitator is especially important for student populations where parental engagement has been persistently
low, including students whose parents have limited formal education (Al-Matalka, 2014) and/or who have
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lower socioeconomic status (SES) (Alghazo & Alghazo, 2015). Furthermore, facilitators in this research
found that students struggled to complete work at home when they had no or slow Internet access. Rose,
Smith, Johnson, and Glick (2015) stated that while online learning can “be a critical tool in our search for
equitable education across all aspects of our public education system...without proper planning, virtual
schools could perpetuate or even exacerbate disparities in our system” (p. 71-72). School administrators
should carefully consider each student’s needs when deciding the types of supports required to create a
successful online environment. When high parental engagement is unlikely, we recommend providing
students with a time and place where their learning can be regularly supported by an engaged facilitator.

Conclusion

As online course enrollments grow, it is important to better understand how parents can help their students
be successful in online courses. Previous research has focused on parental engagement in full-time online
programs where students learn primarily at home. However, parental engagement is likely different in
supplemental online programs—especially when students are provided with an on-site facilitator. Our
analysis of interviews with online teachers and on-site facilitators found that the level of parental
engagement required could be reduced by a highly engaged facilitator. However, even with a highly engaged
facilitator, parents had important responsibilities in their students’ effective online learning. Participants
in this research found that parents commonly had misconceptions regarding their responsibilities and in
some cases were unaware that their students were even enrolled in an online course. Online programs
should work with parents before and after registration to ensure that they understand and are willing to
fulfill their responsibilities. The lack of parent resources and online portal also made it difficult for parents
to fulfill their responsibilities.

The findings from this research should be understood within the context it was conducted. While not
generalizable, the findings from this research may prove insightful to others seeking to understand and
improve parental engagement in other online programs. Building on this research, others should seek to
conduct more generalizable research. Future researchers should also collect data directly from parents to
better understand their perceptions and the obstacles they encounter when attempting to engage in their
students learning. While obtaining parental research participation has proven difficult in supplemental
online programs (Oviatt, Graham, Borup, & Davies, 2018), parents can provide unique insights into
strategies that may help improve learning outcomes.
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Abstract

Academics are increasingly encouraged to use social media in their professional lives. Social networking
sites are one type of tool within this; the ability to connect with others through this medium may offer
benefits in terms of reaching novel audiences, enhancing research impact, discovering collaborators,
and drawing on a wider network of expertise and knowledge. However, little research has focused on
the role of these sites in practice, and their relationship to academics’ formal roles and institutions. This
paper presents an analysis of 18 interviews carried out with academics in order to discuss their online
networks (at either Academia.edu or ResearchGate, and Twitter) and to understand the relationship
between their online networks and formal academic identity. Several strategies underpinning
academics’ use of the sites were identified, including: circumventing institutional constraints, extending
academic space, finding a niche, promotion and impact, and academic freedom. These themes also
provide a bridge between academic identity development online and institutional roles, with different
priorities for engaging with online networks being associated with different career stages.

Keywords: digital identity, academic identity, digital scholarship, social networking sites, CMC, higher
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Introduction

Social media is increasingly playing a role in the professional lives of academics. While this can include
use of mainstream generic social media tools (such as Facebook and Twitter), platforms have also been
developed specifically for academics. The two largest academic social networking sites (ASNS) are
Academia.edu and ResearchGate (Van Noorden, 2014). However, the role that ASNS play is not well
defined and despite the potential benefits of social media there has been little focus on how they are
being used in practice, and the relationship between social media and the formal social context of
academia.

Through analysis of the technical affordances of ASNS, the following main functions for academics have
been identified: collaboration, dissemination and communication, document and information
management, online persona and identity management, and impact measurement (Espinoza Vasquez
& Caciedo Bastidas, 2015). All are tied to a formal academic identity to some extent, in two main ways.
First, contrasting pressures and responsibilities at different stages of an academic career may prioritise
different aspects of using the sites, and second, ASNS require profiles as a virtual representation of the
self (Hogan & Wellman, 2014). In contrast to generic social media, where anonymity and pseudonymity
are common (Ellison, 2013), the identity expressed through ASNS must be relatable to an academics’
offline persona in order to enjoy the benefits in their professional life.

Profile formats on ASNS has provided a ready source of data for exploring identity in terms of user
characteristics at large scale. Demographic information required by profiles typically includes subject
area, institution and job position, and may also include publication history, connections, and other
information such as participation in discussions through the site. Web scraping and large-scale analysis
of this information has been used to address questions about the extent of uptake of services by different
demographic groups, and whether this reflects existing academic hierarchies.

Several such studies have focused upon Academia.edu as a data source (Almousa, 2011; Menendez, de
Angeli & Menestrina, 2012; Thelwall & Kousha, 2013). In terms of disciplinary differences, Almousa
(2011) reported that academics in Anthropology and Philosophy were more active than those in
Chemistry or Computer Science. Thelwall and Kousha (2013) examined differences in terms of gender,
as females have been shown to have an advantage in social media more generally, although female
philosophers were found to have fewer Academia.edu profile views than males. This approach was
extended to Law, History, and Computer Science, which revealed a mixed picture (Thelwall & Kousha,
2013).

In relation to job position, postdoctoral researchers emerged as the most active, uploading more
material and following others (Almousa, 2011). Menendez et al. (2012) found that more senior
academics were more proliferate in a range of profile characteristics than more junior academics. Across
all three studies, graduate students were consistently found to have the lowest levels of use or profile
completion (Almousa, 2011; Menendez et al., 2012; Thelwall & Kousha, 2013).

Menendez et al. (2012) also found that levels of use follow hierarchies in terms of university ranking
and country development. Thelwall and Kousha (2015) follow up on the theme of whether ASNS
preserve existing hierarchies in the context of ResearchGate. ResearchGate metrics were found to
correlate with university ranking scores, and while some countries are disproportionately using the site
(examples include Brazil and India), others are not (notably China and Russia; Thelwall & Kousha,
2015).
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Although ASNS profiles are a ready source of demographic information, this may represent an
impoverished view of academic identity online. Quantifying profile characteristics captures the product,
but not the process, of identity construction and the dynamics that shape it. Academics are constrained
in their definition of identity on ASNS as the profile fields are set by the technical design of the platform
(Kimmons, 2014). The studies reviewed here focus upon a single platform, while academics are likely
to construct their identity in different ways across the range of online tools that they use in relation to
their academic practice (Veletsianos, 2016).

Large scale analysis of profiles identifies trends, but the academics’ own perspectives are required to
understand the processes involved, and this is lacking in the context of ASNS. Considering the
experiences of trainee teachers with generic social networking sites (SNS), Kimmons and Veletsianos
(2014) discuss how their professional and personal identities are played out online, and the challenges
of tensions between them. Manca and Ranieri (2016) surveyed academics’ levels of personal,
professional, and teaching use of a range of social media platforms. ASNS use was found to be lower in
relation to teaching compared to personal or professional uses. Teaching experience is reported to be
related to the level of personal use of the sites, while age was correlated with professional use. Gender
was found to be an important factor, with females demonstrating higher personal, professional, and
teaching uses of ASNS (Manca & Ranieri, 2016).

Doctoral students and early career researchers (ECRs) have been identified as a group whose work and
professional goals align well with the potential benefits of social media. Esposito (2014) focuses upon
the role of social media in the transition from doctoral students to ECRs, drawing parallels with
McAlpine and Akerlind’s concept of identity-trajectory (2010) as a way of conceptualising academic
identity development. Academic identity-trajectory has three components; the intellectual, networking,
and institutional strands. The intellectual strand “represents the contribution an individual has made
and is making to a chosen intellectual field through scholarship”; the networking strand “represents the
range of local, national and international networks an individual has been and is connected with”; and
the institutional strand “represents each person’s relationships, responsibilities and resources wherever
they are physically located” (McAlpine & Akerlind, 2010, p.139-143).

Social media and SNS may be at odds with formal institutional structures in a number of ways, such as
not aligning with traditional indicators of academic worth and career progression (Fransman, 2013;
Gruzd, Staves & Wilk, 2011), or carrying risks of challenging power dynamics and structures (Stewart,
2015). Stewart’s (2015) study of Twitter-active academics emphasises the development of academic
identities and networks as individuals rather independent of formal institutions. The link between
professional academic identity development facilitated by social media, mediated by different
platforms, and the relationship between academic identity online and the existing literature on
academic identity development more generally requires further clarification.

This study contributes to an understanding of the relationship between academics’ online networks and
formal institutional roles. In doing so, the findings will help academics understand what they may gain
from engaging with online social networks. The following research questions guided the study:

e What processes do academics perceive to shape their online social networks?

e Does the structure and/or role of the network differ in nature according to academic career
trajectories?
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Methods

The study used a mixed methods social network analysis approach (Dominguez & Hollstein, 2014;
Edwards, 2010), comprising co-interpretive online interviews to explore and discuss network structures
with participants. Earlier phases of the project had used a survey and quantitative network analyses;
the full study can be found in Jordan (2017).

Interview participants were invited to take part from a sample of 55 academics (stratified to include a
range of job positions and subject areas) who had been included in the quantitative network analysis
phase, which examined their ego-networks on ASNS (Academia.edu or ResearchGate) and Twitter
(Jordan, 2019). The decision to sample pairs of platforms and include Twitter was informed by the
findings of a recent large-scale survey undertaken by Nature Publishing Group. The survey data showed
disciplinary preferences between Academia.edu and ResearchGate (Jordan & Weller, 2018).
Participants’ Twitter networks were also included in the data collection, despite not being a specifically
ASNS, as previous research highlighted that academics use it for a wider range of active scholarly
purposes (Van Noorden, 2014). The sample of participants for interviews was stratified to include a
range of job positions and subject areas (see Table 1). Two participants were invited per each
combination of job position and subject area, for a total of 18 interviews. Note that the participants were
assigned pseudonyms alphabetically in the order in which interviews were carried out; while the
pseudonyms will be used when presenting quotes in the discussion, initials are given in the table (for
example, H denotes “Harriet™).

Table 1

Pseudonym Initials Assigned to Interview Participants, Cross Tabulated by Job Position and
Discipline

Job position
Professor Lecturer Researcher |Graduate student
Humanities (@) N, P C |
Discipline | Natural Sciences H, M A D G, K E
Social Sciences L F,R Q,B J

Participants’ networks had been analysed using Gephi (Bastian, Heymann, & Jacomy, 2009). The
Sigma.js exporter (Hale, 2012) was used to create interactive versions of the networks which were
shared with the participants ahead of the interviews. Each took place online via Skype; screen sharing
was used so that both the interviewer and participant could see the network under discussion. Both
audio and screen video were recorded during each interview. The technical setup of the interviews is
illustrated in Figure 1.
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Figure 1. Technical setup for the online co-interpretive interviews.

The interviews were semi-structured (Wengraf, 2001), using a pre-planned interview schedule which
was also shared with the participants in advance. The interviews were fully transcribed by the researcher
to gain a greater level of familiarity with the data. The transcription data was used to annotate structure
in the network graphs, and the discussions were analysed to understand instances where academics
voiced explanations and personal reasons for their connections and use of the sites. The discussions
were analysed using a grounded theory approach (Strauss & Corbin, 1998), undertaken using qualitative
research analysis software (NVivo).

Open coding was first used to begin to identify common themes, following the participants’ own phrases
and using constant comparison throughout the process. A sense of theoretical saturation (Morse, 2007)
became apparent after the ninth interview during the analysis. During the second phase, open codes
were combined into emergent categories, which were then reapplied to a new set of the transcripts to
ensure consistency. Finally, the emergent categories underwent axial coding into themes (Strauss &
Corbin, 1998). To assess the reliability of the analysis, the coding scheme was applied by a second coder
to half the transcripts. Cohen’s Kappa was calculated and gave a value of 0.59 (Cohen, 1960), which can
be considered a fair to good (0.40 to 0.75) level of agreement (Fleiss, 1981). The resulting coding scheme
is shown in Figure 2.
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Figure 2. Emergent themes from the qualitative analysis.

Results

The third level of the coding scheme (Figure 2), “strategies and relationship with academia,” is the focus
of this paper. While the first two levels focused on the structural characteristics of participants’ networks
and differences between how academics conceptualise different sites, the third level extended the
analysis to why participants use the sites and how it fits with their formal academic roles. The themes
include: circumventing institutional constraints, extending academic space, finding a niche, promotion
and impact, and academic freedom. The results will be presented in two sections reflecting the research
guestions, and the themes will be discussed in detail with illustrative quotes.

Strategies of Network Use and Their Relationship With Formal Roles and Academia

The theme “circumventing institutional constraints” is directly related to the formal institution with
which academics are affiliated, illustrating a strategic use of the tools to cultivate an online academic
profile independent of controls on institutional web pages or repositories. The theme relates particularly
to use of ASNS (Academia.edu or ResearchGate), rather than Twitter. For example, Harriet has an
institutional webpage, but it is subject to editing restrictions: “I periodically do and don’t have editing
rights over my [University] page, so | use my Academia.edu page as the place where my publications
are available if somebody wants to find them.”

Institutions may be keen to populate their repositories with publications, but uploading is often via a
gatekeeper. ASNS therefore provide the perception of increased personal control and efficiency. Nicola
describes her experience uploading personal content:
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It's not ideal but I'm currently in the process at [University] of getting all my stuff on to
[University]'s research portal which is so clunky...so because uni repositories can be so useless,
I think Academia[.edu] can be valuable in that sense because no-one’s going and checking to
see if you really are allowed to have that article PDF online.

“Extending academic space” relates to ways of using online networks to develop or maintain a profile
as an academic beyond the boundaries (conceptually or physically) of their current role. Twitter was
highlighted particularly in order to maintain research agendas and connections that are not a formal
part of teaching-dominated roles. As Rachael explains, online identity is notably important to extend
one’s professional network:

I worked at [University A] for six years as a fellow so | was a PhD student but | was also a faculty
member, and so | felt very heavily connected to [University A]. [University B], although I'm a
lecturer, ...my online identity is actually quite distinct from my role at [University B].

For Pippa, Twitter has proved to be an effective way of maintaining a connection to her professional
role and as a way of overcoming barriers in terms of time and physical location. In relation to part-time
working, caring responsibilities, and the geographical location of her institution, Twitter provided a
means for Pippa to maintain her objectives for all:

| feel slightly disconnected from my home university, and Twitter is a semi-substitute for that.
There’s sort of meetings and training that | don’t go to at work, but I sort of have a sense of stuff
that’s going on out there in the higher education world, from Twitter.

This theme also includes examples where academics have used online networks (particularly Twitter)
in order to create multiple online identities, representing not only their personal identity, but those of
their projects, groups, and departments. Isaac could not recall exactly how many Twitter identities he
has, which include accounts related to personal interests, political satire accounts, and academic project
accounts. Carol, David, and Oliver also highlight accounts that they manage or co-manage for academic
projects. David uses Tweetdeck to manage several professional accounts and streams that he is
responsible for, including his department’s Twitter feed, his research group, and the Twitter account
for a specialist interest society group that he volunteers with.

The “extending academic space” theme also includes emerging practices around Twitter as a research
site in itself. For example, Emily joined Twitter in 2011, as part of her doctoral research, to discover
links to individuals and blogs from an otherwise hard to reach population. Kieran uses Twitter in a
similar way, but adopts an observational role and is cautious about the potentially negative
consequences of being drawn into online discussions. While this has been an integral part of Emily’s
doctoral work, other participants also view Twitter as a research site but in less formal terms. For
example, Nicola uses Twitter to monitor developments in the industry related to her research topic, and
Pippa has used Twitter to monitor world events in real time, and crowdsourced photos for her book.

The idea of SNS playing an important role in constructing an academic identity came through very
strongly, with notions of “finding a niche” being viewed as particularly important for doctoral students
by academics at all levels. Now PhD students, Isaac and Jacob both started to cultivate their online
identities during Master’s courses. Jacob explains:
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| started using [Academia.edu] because...| just thought it would be interesting, finding out what
other academics were doing, sharing my work a bit, ‘cos when | started the [Master’s degree]
that was when | started thinking about what research I really wanted to do, and where | wanted
to place myself as an academic. So [a] part of that process is sort of identifying your niche, and
letting people know that you're there.

Reflecting on when they set up their ASNS and Twitter profiles, Kieran and Quentin (now a postdoctoral
researcher and lecturer, respectively) also note that these activities were undertaken when they were
still students. Quentin perceives that, increasingly, the need to form an online academic identity begins
at the undergraduate level.

I've found there’s an increasing trend on Academia.edu of kind of people doing undergraduate
degrees and Master’s degrees are using it, | think quite a lot of students they get to university,
they get an Academia.edu profile and they look up people from the same institution, lecturers,
or researchers, and they just kind of build their own connections that way so it's quite
interesting that it seems to have shifted further back along the career path and education.

Emily described her Academia.edu account as a “portable repository,” emphasising its role as a space
which is defined but can travel with her. Although Emily does not intend to stay in academia post-
doctorate, she is likely to keep using Twitter because she has created “a personal brand” there, although
this may depend on her future employer:

It's your personal brand, you are, it's a very public way of saying these are the things I'm
interested in and this is my perspective on them. You can tell very clearly the politics of someone
if they use it in that way, and I think it really depends on where | work.

Post-doctorate, academic online networking takes a different role in negotiating interdisciplinary fields
and transitions. For example, Carol moved from a Humanities-based field for her PhD into a Social
Science-based field as a postdoctoral researcher. Her network structures include communities from
both fields and her high ego betweenness centrality indicating that she is acting as a broker between
otherwise disparate communities. While he remains in his home discipline of Geography, Kieran is
looking to find different ways of focusing his work, for example through engaging with Science and
Technology Studies, and he has consciously sought out connections in the field within his Academia.edu
network. Postdoctoral researchers are still liminal in relation to formal academic structures, and online
networks can provide a persistent space for hosting a formal academic identity. Nicola explains:

While I was on the job market...the uni didn’t have a good website and because | was temporary
I certainly wasn'’t getting much more than my name and photo on the website, no research
portal or anything because | was just teaching staff, so Academia[.edu] was important then
because at least if someone Googled me they would find me.

In relation to “promotion and impact,” the ability to track metrics adds to the appeal of ASNS. This is
linked to mechanisms for promotion and perceived demonstrations of the value of academic work. The
interviews suggest that this theme is of particular concern for mid-career academics, looking to secure
permanent or more senior positions. Gillian describes how the act of uploading new publications to
ResearchGate helps “to make myself searchable, REFable, that sort of thing.”
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Promoting her work was a key motivation for Pippa in joining Academia.edu and Twitter, as she was in
the process of writing a book and wanted to promote it through her online networks. She also wanted
to be able to use evidence from the platforms as part of a promotion case. Pippa describes her use of
Academia.edu:

| wanted to use it as part of a promotion application. | wanted to be able to say look, this is
where my work’s read, and how interested people around the world are in my work, and then
I've found the more general benefits of it.

While ASNS do readily provide metrics, whether ASNS or Twitter are actually more effective at
disseminating research and achieving impact is not clear. For example, Lucy and Jacob hold contrasting
views on the value of Twitter in this respect. Lucy explains that

I think Twitter is probably much less effective at disseminating my own research than
ResearchGate and Academia.edu, so mainly Twitter for me is just about the transmission of
mainly professional information.

While Jacob feels that

In the Social Sciences it is as valuable, and really as desirable, for a tweet to be read by a non-
academic as it is to be read by an academic...so if I'm on Academia[.edu] and | write something
like that, it’s like shouting into a cul-de-sac.

The “academic freedom” theme may also relate to differences in network structures observed according
to job position, with professors and PhD students having the largest Twitter networks (Jordan, 2017).
At the transition from PhD student to postdoctoral researcher (either within or outside of academia),
participants indicated a perceived reduction in freedom to network. For example, Beth remarked that
while active networking was viewed as being part of a PhD student’s experience, she doesn’t feel that
networking is part of her role as a postdoctoral researcher working on another academic’s project. Jacob
has always used Twitter in a personal capacity as well as professional; however, starting a teaching post
in his department alongside finishing his PhD has impacted his views on tweeting.

Since I've felt myself in a position of responsibility, I've tried to be less weird, at least before
6pm, and | enforce that as a rule on myself, assuming that’s working hours. But | know a lot of
people who have two accounts, a personal and a work account, or go one way or the other.

While awareness of Twitter as a public space, attendant potential hazards and practices to decide what
should or shouldn’t be mentioned on the platform were referred to by the majority of participants, there
were indications that more senior academics may feel more at ease expressing opinions, being more
integrated into their professional communities. Frances explains that

I would also be a bit cautious about expressing a controversial opinion, but mostly because |
don’'t want to end up in the middle of some Twitter nastiness. But | doubt that that would ever
happen because within my community it’s just people who know me...if they don’t know me,
they’ll know someone who has worked with me.
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The Role of the Network and Academic Career Trajectories

The interviews uncovered a disciplinary element in terms of the types of communities which academics
become part of on different platforms. While communities are more frequently defined by institutional
relationships on ASNS, subject areas and specific research topics defined communities more frequently
on Twitter (Jordan, 2017). The interviews support the notion of Twitter communities as being
representative of the subject areas in which academics are embedded. This mirrors differentiation of
academics’ identity between formal, hierarchy-preserving, and institutional-focused identity on
institutional homepages (Hyland, 2011) and disciplinary-focused online identity through personal
webpages (Hyland, 2013).

Results across all phases of the study give a stronger indication of differences in how online networks
are used and conceptualised at different career stages. This illuminates how the three strands of
identity-trajectory (intellectual, institutional, and networking; McAlpine & Akerlind, 2010) are reflected
in academics’ professional use of social media, and extends and complements frameworks of social
media use that have focused upon PhD students and ECRs (Esposito, 2014). The frequency of different
codes according to job categories of interview participants are summarised in Table 2.

Table 2

Matrix Coding Query of Themes According to Job Position, Shown as a Percentage of Participants
Within Each Job Position

PhD student Researcher Lecturer Professor
(n=3) (n=5) (n=6) (=4

1.1 Foster novel connections and relationships 67 60 33 100
1.2 Existing relationships as connections 67 100 100 75
1.3 Role models 33 20 50 50
2.1 Academic identity online - formal 100 60 67 100
2.2 Academic identity online - personal 100 40 67 100
2.3 As coffee break 33 0] 0] 25
24 AsCV 67 20 50 0
2.5 As repository 67 20 17 75
3.1 Circumventing institutional constraints 33 0 17 75
3.2 Extending academic space 33 40 83 50
3.3 Finding a niche 100 100 33 25
3.4 Promotion and impact 33 20 50 25
3.5 Academic freedom 67 40 50 50
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The network analyses revealed differences according to platform in terms of job position. While their
average network size on ASNS was the smallest compared to other groups, doctoral students have larger
networks than mid-career academics (researchers or lecturers) on Twitter (Jordan, 2017). This may
indicate that Twitter provides a more ready space for students to create online professional networks
than ASNS.

In relation to understanding the processes behind network construction, the theme of “finding a niche”
reflects the higher reciprocity and agreement within networks playing a role in career development.
Codes relating to finding a niche were raised in interviews by all of the PhD students and researchers,
in contrast to a third of lecturers and a quarter of professors. The importance of finding a niche and
building an academic identity for doctoral students mirrors findings from Esposito (2015), who
identified strategies in her study of doctoral students of weaving and splitting professional identities
across different platforms, and choosing what to share online carefully. The present study reinforces
this finding, and also extends it by finding that the issues persist further in academic careers too.
Researchers often recalled starting their networks during their recent graduate studies, and their use
has continued into their postdoctoral careers. Kieran describes his motivations for using social
networking in graduate school:

I think [started using Twitter] must’ve been during my Master’s degree or the first year of my
PhD...it was about that move to develop an online profile, ‘cos | very much see my Twitter
account as a professional thing, if you like, it's a space for my academic identity.

All of the researchers included in the interview sample were postdoctoral researchers, having completed
their doctorates in recent years, working on research projects, and not employed on permanent
contracts. As such, researchers showed similarly high levels of agreement with survey items (Jordan &
Weller, 2018) in relation to career development (discussed previously in relation to doctoral students),
and is reflected in the interviews in a continued desire to find a niche, such as in Beth’s interview:

On Twitter people seem to specialise in particular things that they tweet about, and | am
currently just sort of tweeting about this that and the other and not really anything in particular.
...I need to find my niche.

The survey response and interviews show a slightly different character to “finding a niche” for
researchers (Jordan & Weller, 2018). With a greater level of research experience behind them compared
to doctoral students, promoting their research rather than themselves personally is viewed as more
important at the post-doctorate level, with many researchers agreeing with the survey items “sharing
authored content” and “raising the profile of your work in the research community.” It is also notable
that while they share the need to find a niche and secure permanent jobs, this was not raised by doctoral
students, which may reflect findings that doctoral students are reluctant to share research for a
combination of reasons, including awareness of what is permitted by publishers and influenced by their
supervisors’ views on the legitimacy of openness in scholarly practice (Carpenter, Wetheridge, & Smith,
2010). However, a perception that researchers face compromises in relation to their freedom to network
and use social media was alluded to, through the “academic freedom” theme. Emily’s interview
illustrates this:
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There’s a lot more freedom at a university, and then being a student you get a lot more freedom
again. ...It's your responsibility, you're the one who's putting the information out there, you're
the one who deals with the consequences.

The lecturers included in the sample held permanent academic appointments, two of the six being in
senior positions (Frances and Pippa). Lecturers still agreed with two of the careers-related survey items
already discussed. Additionally, lecturers and professors showed a greater level of agreement with the
survey item “I use social networking sites to support my teaching activities” (Jordan & Weller, 2018).
In the interviews, “promotion and impact” and “extending academic space” were both most prevalent
in the lecturers’ category. The interviews explain that these are priorities for lecturers, in order to
maintain an active profile as a researcher in the face of heavy teaching loads.

The theme of “circumventing institutional constraints” was a key motivation for professors to use ASNS.
This was frequently borne out of a desire to improve access and dissemination to their research
publications, and as Lucy describes, is coupled with restrictions on the speed, ease, and criteria for
depositing items in their institutional repositories.

Itis a little bit slower to get papers up on the institutional repository, particularly now with the
new REF guidelines that everybody has to be open access. ... With ResearchGate | can get a
paper up there within seconds; with our institutional repository, it may be days, weeks, [or]
months.

Discussion and Conclusions

Through co-interpretive interviews around their social network structures on two of the main types of
social media platforms used professionally by academics, this study has provided an enhanced
understanding of the roles that online networks can play in relation to formal academic identities.
Furthermore, it also illuminates how the roles of online networks can be subject to different pressures
and priorities in relation to different academic career stages. The findings advance research in this field
in two main ways: first, by providing further empirical evidence of how digital scholarship is enacted in
practice, through the particular technological lens of SNS (practices associated with ASNS not having
been examined by existing studies); and second, by examining the reasons and strategies behind
academics’ use of SNS to bridge the gap between their online identities and formal institutional roles.

In addressing the first research question, five themes were identified in relation to how and why
academics developed and explained their online network structures in relation to their roles as
academics. The five themes included circumventing institutional constraints, extending academic
space, finding a niche, promotion and impact, and academic freedom. The themes build upon previous
work on academics’ use of Twitter (Ahmad Kharman Shah, 2015) and the purposes for which academics
use ASNS and Twitter (Van Noorden, 2014). The strategic themes identified here present a level of
abstraction above these individual practices as to why academics use online networks in the ways that
they do and is of practical value to academics who do not currently use social media in their professional
lives.

The second question, which guided the study, concerned whether the structure and role of online
networks showed different characteristics according to academic career trajectories. The benefits of
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online networking are frequently cast as being of particular value to more ECRs, while the significance
for more senior academics remains under explored. Conversely, the social network structures fostered
by ASNS favour existing hierarchies (Hoffmann, Lutz, & Meckel, 2015; Jordan, 2014), and academic
seniority may be related to levels and purposes of use of social media platforms (Manca & Ranieri,
2016). The results here provide further detail and insight into the role online networks play at different
career stages, which has both practical implications and furthers theoretical links with academic
identity-trajectory as expressed online. Given the embeddedness of the more senior academics within
professional subject communities and desire for academics to follow role models, it is important for the
benefits to be examined across whole career trajectories. This will enable academics at any career stage
to make better informed decisions about their adoption of social media and give ECRs and students a
wider range of academic role models, to make further key connections within professional communities
explicit.

The three strands of identity-trajectory (McAlpine & Akerlind, 2010) provides a way of conceptualising
the role of online networks in relation to academic work. The networking strand is explicitly related to
the perceived use of doctoral students in relation to network building and actively seeking connections
to others within their field. Researchers leverage the intellectual strand through their use of the sites to
promote the profile of their research and experience. Aware that maintaining an active profile as a
researcher is key to further promotion within the academy but at odds with teaching-heavy roles,
lecturers exploit their networks in order to do so, drawing upon their resources accrued through existing
networking and overcoming barriers created by the institutional strand of their identity. The role of
professors is interesting because although the size and embeddedness of their position within networks
reflects an accomplished networking strand, their use of the sites is in contrast with the other categories.
Despite being more secure in their formal positions within home institutions, professors are not
empowered to freely control their online identity through their institutions and use of online networks
(particularly ASNS) provides a way of circumventing this, inflecting the institutional strand through an
online lens.

While the analysis extends and complements previous work that has focused upon doctoral students
and ECRs, there are also some limitations due to the practical constraints of the sample. In order to
ensure that a range of positions across academic career trajectories were represented, the sampling
strategy focused upon those which fell into particular categories of job position (doctoral students,
researchers, lecturers, and professors). This purposefully excluded potential participants who did not
fit within these categories, such as para-academics, and those between formal academic roles and
institutional affiliations. Online networks could be of greater importance to academics who support
multiple identities in this sense (such as being a lecturer and doctoral student at the same time),
(Bennett & Folley, 2014). Further follow-up work with academics working outside of formal academic
roles and beyond the higher educational institutions in the UK context would be valuable.

The qualitative approach used here was exploratory in nature and provided insight into the nuanced
ways in which academics’ online networks relate to formal identity trajectory. While measures were
taken to ensure validity of the study, the sample is relatively small. A confirmatory, survey-based study
could be undertaken to build upon the study and test the results within a larger sample. Considering
multiple platforms (ASNS and Twitter) is also both a strength and limitation of the present study.
Further work is currently underway to explore how academic identity is expressed across a larger
sample of major social media sites, including generic platforms such as Facebook and LinkedIn (Jordan,
2018).
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Abstract

MOOQOCs are presented as an affordable and easily accessible modality that offers the opportunity to
democratize education in our time; however, this convenience training favors a low completion rate of the
participants. Faced with this situation, scholars have suggested that it is necessary to deepen the construct
of academic engagement, a concept that has been addressed in the study of face-to-face training, to better
understand how students participate in this educational modality. This article systematically explores the
existing literature, in the period of 2015-2018, about the construct of academic engagement in online,
massive and open learning courses, through a Systematic Mapping of Literature, a method which aims to
identify the characteristics of production in a given subject. The results show that there is a considerable
increase in published articles that associate academic engagement and MOOCSs, mainly from the United
States, Australia, and the United Kingdom. Most of the mapped publications employ qualitative methods,
with an exploratory approach, although there are several correlational studies. The study of participation
patterns and instructional design appear as the main topics of interest in the field. In addition to providing
a general overview of production on the subject, the research provides accurate information that will
identify works for more in-depth reviews. Thus, it also offers a replicable and flexible literature search
method for different research interests.

Keywords: MOOC, academic engagement, e-learning, technology
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Introduction

Talking about massive, open and online courses (MOOCs) means referring to a low-cost educational
offering, with the possibility of connection at any time and place. Although the idea of education at
convenience is accessible to the user, it also encourages participants to postpone, forget, or disengage from
carrying out the academic activities (Kizilcec, Piech, & Schneider, 2013; Milligan, Littlejohn, & Margaryan,
2013). Academic research records show that although a large number of students enroll to start MOOCs,
only a small fraction manages to complete them (Halawa, Greene, & Mitchell, 2014; Jordan, 2014).
Therefore, there is consistent criticism among MOOCs researchers, one of which is that this method does
not offer students the necessary structures to learn significantly and autonomously, which causes lack of
persistence, lack of motivation and, finally, course desertion (Conole, 2015; Jordan, 2014; Milligan et al.,
2013).

The possibility offered by MOOCs to democratize education and the limitation of its low completion rate
have led to an area of interest for educational research. Although some authors consider that research in
MOOQCs is an incipient and challenging area (de Barba, Kennedy, & Ainley, 2016; Gasevi¢, Dawson, &
Siemens, 2015; Greene, Oswald, & Pomerantz, 2015), since their emergence in 2006 research has focused
on (1) studying aspects to motivate participants to complete the courses (e.g., Kizilcec, Pérez-Sanagustin, &
Maldonado, 2016; Kizilcec & Schneider, 2015); (2) identifying aspects related to self-regulation of learning
to reduce dropout or predict performance and/or retention (e.g., Kizilcec et al., 2016); and, (3) analyzing
course design elements for the same purpose (e.g., Conole, 2015). These three topics are linked to what
other researchers have called academic engagement in the classroom modality.

Researchers have studied the academic engagement construct as a way to improve discontent, avoid
boredom, improve motivation and student participation in academic activities, increase success levels, and
understand the positive development of students (Appleton, Christenson, & Furlong, 2008; Carter, Reschly,
Lovelace, Appleton, & Thompson, 2012; de Barba et al., 2016; Valdivia, Ramirez-Montoya, & Valenzuela,
2018). Academic engagement is also studied as being a valuable construction to capture the gradual process
by which students abandon academic activities (Appleton et al., 2008; Kizilcec et al., 2013). In MOOCs,
researchers and educators consider academic engagement as the main theoretical foundation to intervene
and understand possible dropouts, to improve positive performance, and encourage the completion of an
educational goal (Joksimovic et al., 2018).

As every cognitive construct, there is no single definition or form of measurement for engagement.
Newmann, Wehlage, and Lamborn (1992) define it as the psychological inversion in which the student
invests energy and effort to understand something. Meanwhile, York, Gibson, and Rankin (2015) indicate
that engagement is a term generally used to refer to the student's psychological investment, his or her
willingness to invest time in educational behaviors, or to a general reference of student involvement in
educational activities. In MOOCs, engagement can be conceptualized in a similar way as in face-to-face
education; however, its operationalization, in terms of the forms and processes of data collection, is totally
different. According to Joksimovi¢ et al. (2018), in MOOCs, engagement consists of time spent on course
activities, participation in tests and exams, time spent in videos, and participation in exercises and
assignments.
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Given the emerging condition of academic engagement as a construct associated with MOOCs as a response
to the problem of low success found in these educational environments, this research aims to map the
scientific production on academic engagement in MOOCs published in the years 2015, 2016, 2017 and in
the beginning of 2018, to identify the specific lines of study within this topic. The research answers the
guestion: What has been the production in the three-year period between 2015 and 2018 on academic
engagement in MOOCs?

Studies on the academic engagement of participants in MOOCs are recent; however, the subject is in
consolidation as a line of study, and several literature reviews associated with the construct have been done.
Different authors have identified academic engagement as a research trend in MOOCs. Ebben and Murphy
(2014), for example, analyzed 25 articles published between 2011 and 2013 with the objective of identifying
research topics on MOOQOCs. The following trends stand out in their results: academic engagement,
creativity, learning analytics, evaluation, and critical discourses. Subsequently, Sa’Don, Alias, and Ohshima
(2014), examined 164 articles published between 2008 and 2014 with the same objective as Ebben and
Murphy, specifically in institutions of Higher Education. Their results highlight research trends such as
evaluation and engagement/motivation, social interaction, retention, politics, instructional design, and
cultural diversity. Authors like Anderson, Huttenlocher, Kleinberg, and Leskovec (2014) and Kizilcec,
Pérez-Sanagustin, and Maldonado (2016) argue that there is still little understanding of how students
participate and become involved in MOOCs, and that this construct is still under construction.

Bozkurt, Akgiin-Ozbek, and Zawacki-Richter (2017) conducted a systematic literature review that identified
trends and research patterns in massive environments. The authors reviewed 362 empirical articles from
2008 to 2015 and conducted content and discourse analyses. Among their results they found that: (1)
research on MOOCs would increase in subsequent years; (2) conceptual/descriptive studies are the most
used methodology in MOOCs, constituting the majority of articles (53.3%) in almost all years studied; (3)
the three main areas of research in MOOCs are: theories and models, characteristics of the students, and
instructional design; and (4) the second most used methodology is quantitative research (19.6%) with few
surveys, correlational, or experimental studies.

Raffaghelli, Cucchiara, and Persico (2015) discussed the methodological approaches in MOOCs research
between 2008 and 2014. Their analysis covered 60 articles, and the results of their study show that the
majority of the research consisted of theoretical studies and case studies, and, like Bozkurt et al. (2017), the
authors found that experimental studies are very scarce. In their discussion, Raffaghelli, Cucchiara, and
Persico (2015) emphasize that the theoretical frameworks to address research questions in the area are not
clear and that there is little interest in knowing about the tools and methodological aspects of MOOCs
research.

Veletsianos and Shepherdson (2016) analyzed the published empirical literatures on MOOCSs between 2013
and 2015 and from 2013 to 2015. In their results they show that: (1) more than 80% of the literature in the
area was published in North America and Europe; (2) almost half of the works lacked citations; (3) a
guantitative focus was favored for carrying out research in MOOQOCs through surveys and automated
methods; (4) qualitative methods, which are a minority in their study, use interviews, observations, and
focus groups; and (5) little research is done about the instructor or expert (Veletsianos & Shepherdson,
2016).
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Joksimovic et al. (2018) conducted a literature review on learning approaches in MOOCs. In their study,
they analyzed the constructs related to the learning used in the prediction and measurement of the
engagement and the learning outcome (Joksimovic et al., 2018). One of the results reported by the authors
was the lack of solid frameworks to explain learning in an open online environment, thus they proposed an
appropriate framework for open online contexts based on the model as developed by Reschly and
Christenson (2012), which defines engagement as a process and as a result (Joksimovic et al., 2018).

The analysis of the reviews allows us to deduce that, although the conclusions of the research have suggested
that academic engagement is a relevant construct to understand the participation of students in MOOC:s,
researchers on this environment have not incorporated the concept in their literature reviews. Thus, as
pointed out by Anderson et al. (2014) and Kizilcec et al. (2016), the understanding of how students
participate is still scarce.

Method

The research was developed through a Systematic Mapping Study (SMS). SMS is a type of literature review
used to identify, select, and synthesize production in a specific field or associated with a concept, with the
purpose of identifying what evidence is available on the subject (Cooper, 2016; Kitchenham & Charters,
2007). As outlined by Kitchenham and Charters (2007), a SMS focuses on classification, thematic analysis,
and identification of publication without evaluating quality. This type of study differs from systematic
reviews, which focus on quality, in order to identify the best practices based on empirical evidence
(Kitchenham & Charters, 2007).

According to the authors reviewed (Cooper, 2016; Dyba, Dingsgyr, & Hanssen, 2007; Kitchenham &
Charters, 2007; Petersen, Vakkalanka, & Kuzniarz, 2015), the method of the present work was structured
in three central moments: (1) the search approach, (2) the search protocol, and (3) the analysis. Each one
is described below.

First Moment: Search Approach

The approach consisted in the formulation of the following questions to guide the inquiry:

[EEN

How many studies are in the range of 2015 to March 2018?

2. Inwhich country were the works published in the period indicated?
3. Who are the authors of the most cited documents?

4. What documents are referenced most frequently?

5. What journals/conferences have been interested in the production of the academic engagement
construct?
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6. What methodological perspectives, designs, and approaches to educational research are most used
in the study of the construct?

7. What type of instruments are most used in the study of academic engagement in MOOCs
participants?

8. What thematic lines emerge in the study of academic engagement in MOOCs participants?

Second Moment: Development of the Search Protocol

The search protocol was designed based on the steps performed by Petersen, Vakkalanka, and Kuzniarz
(2015) both for the selection of scientific production and for its analysis. Figure 1 graphically represents this
process.
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Figure 1. Flow diagram of the search protocol.

As recommended by Dyba, Dingsegyr, and Hanssen (2007), indexes were chosen that met different quality
criteria: (1) containing intelligent tools to track, analyze and visualize the research; (2) integrating global
critical and scientific research; and (3) having peer evaluation. The two databases chosen that met the
quality criteria mentioned were: (1) Scopus and (2) Web of Science (WoS). This allowed a global search of
production in fields such as science, technology, medicine, social sciences, and arts and humanities.
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Searches in Scopus and WoS were carried out on March 1st, 2018. To have control over the search result for
analysis after this work, several individual search expressions were created. Once the individual searches
were carried out, a combination of searches was done. Table 1 shows the individual and combined searches,
and the results obtained in each step.

Table 1

Boolean Expressions and their Combination in Scopus and WoS

Boolean expression SCOPUS WoS
(<<online learning>>) OR (<<MOOQCs>>) 18,075 11,226
(<<engagement>>) OR (<<academic engagement>>) 141,263 107,326
Combined search (<<online learning>>) C_)R (<<MOOCs>>) 1121 651
AND (<<engagement>>) OR (<<academic engagement>>) '
(<<education>>) 959 375

Note. The search was conducted on March 1st, 2018.

Four inclusion criteria were defined: (1) per year (2015-2018), (2) per area (the one with the highest
frequency), (3) per type of document and source (articles, articles in press and conferences), and (4) per
language (English). One exclusion criterion was set: without emerging indexes. Regarding the fourth
inclusion criterion (per language), it is important to mention that no documents were found in a language
other than English, so it was not considered as part of the flow diagram of the search protocol. The results
for each index are shown in Table 2.
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Table 2

Inclusion and Exclusion Criteria Results in Scopus and WoS

SCOPUS WoS
Inclu5|on_ / e.XCIUS'On Selection Results Selection Results
criteria

Per year 2015-2018 484 2015-2018 220
Per area Social sciences 115 Education and 147

educational

research
Per type of document  Articles, articles 77 Articles, articles 146
and source in press and in press and

conferences conferences

Per language English 77 English 146
Without emerging Only established 77 Only established 99
indexes indexes indexes

In summary, 77 documents from the Scopus database and 99 documents from the WoS database were
considered, a total of 176 documents to continue with the extraction, analysis, and classification of results.

Third Moment: Analysis and Classification

As a part of this step, data extraction was performed. Of the 176 documents chosen (see Figure 1), the
following information was extracted from each database: (1) authors, (2) names, (3) abstracts, (4) year of
publications, (5) type of sources, (6) number of citations, and (7) type of documents.

In some cases, journals are indexed in both databases, Scopus and WoS. For this reason, the next step was
to identify duplicated documents that were found in both databases; eight duplicated documents were
deleted and 168 documents were eligible for consideration. Finally, an analysis was made to detect and
exclude documents with face-to-face components (blended, flipped classroom). Thus, 78 documents were
discarded, and a total of 90 documents were considered in the investigation (see Figure 1 to consult the
analysis and classification procedure).

The 90 documents selected were then grouped into the three main research perspectives: quantitative,
gualitative, or mixed methods. To address other questions of the present investigation, the classification
scheme of educational research designs provided by Creswell (2007, 2012), and Creswell and Poth (2018)
was used, in addition to Hurtado’s (2010) research approach classification. Figure 2 shows the different
alternatives for perspectives, designs, and approaches sought in the review.
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Figure 2. Perspectives, designs, and approaches sought in educational research.

Classification scheme
(Hurtado, 2010)

On the other hand, the specific thematic lines were identified in an emergent way from reading, coding, and
classifying the thematic contents of the abstracts of the selected works. In the following section, the results

obtained are presented.

Results

How Many Studies are in the Range of 2015 to March 2018?

The final count of documents admitted with the selected criteria was 90 (see mapped production at
https://goo.gl/yvViRV), 44 from Scopus and 46 from WoS. The summary of the documents selected by
database and by year can be found in Figure 3, which shows an increase of the research carried out in both

databases from 2015 to 2017.
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Figure 3. Documents selected by database and by year.

From 2015 to March 2018, a greater number of articles were published (78%) than conferences (22%). The
difference is greater in 2017, where 94% of the documents are articles and only 6% are conferences. Table
3 shows the sets of articles according to their type and year of publication.

Table 3

Documents Selected by Type

Year  Articles Conferences Article identifier Conference identifier
2015 64% 36% [A35, A36, A37, A38, A39, A40, [A83, A84, A85, A86, A87,
A4l, Ad2, A43, A45, A46, A47, AL, AB88, A89, A90]
A52]
2016 69% 31% [A19, A20, A21, A22, A23, A24, [A57, A74, A75, A76, A77,

A25, A26, A27, A28, A29, A31, A32, AT78, A79, A80, A81, A82]
A33, A34, A44, A48, A49, AS0,
Ab56, A71, A72]

2017 94% 6% [AO2, AO3, AD4, AO5, AO6, AO7, [A67, A68]
A08, A09, A10, All, A12, Al13, Al4,
Al5, Al6, Al7, A18, A30, A53, A54,
A55, A58, A59, A6l, A62, A63, Ab4,
AB5, A66, A69, A70, A73]

2018 100% 0% [AO1, A60]

Total 78% 22% 70 articles 20 conferences
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In Which Country Were the Works Published in the Period Indicated?

To know in which countries the research on the academic engagement in MOOCs was published, the places
of affiliation of the first authors in the selected documents were identified; the geographical distribution is
presented in Figure 4. The results show that the research of the construct is present in the five continents,
with the largest number of articles published in the United States of America (21), the United Kingdom (16),
and Australia (11).

Frequency

N
]
.

Figure 4. Geographical distribution of documents by frequency.

Who Are the Authors of the Most Cited Documents?

A total of 9 documents have 11 or more citations reported in the databases, 5 of them from the Scopus
database and 4 from WoS. As shown in Table 4, the author with the highest number of reported citations is
Jordan, K. with the article: Massive Open Online Course Completion Rates Revised: Assessment, Length
and Attrition (26 citations). In second place is Toven-Lindsey, B., Rhoads, R. A., and Lozano, J. B. with the
article: Virtually Unlimited Classrooms: Pedagogical Practices in Massive Open Online Courses (24
citations). The third position is from Hew, K. F. with the article: Promoting Engagement in Online Courses:
What Strategies can we Learn from Three Highly Rated MOOCs (20 citations). It is important to note that
the most cited documents (more than 10 citations) all are articles that were published between 2015 and
2016. The relevance of these articles is relative, since perhaps the documents of the last years (2017 and
2018) did not have enough time to be cited; however, this is a limitation of the methodology (Kitchenham
& Charters, 2007). The results of this exercise are important for the purposes of this research, since the
most cited documents of the years 2015 and 2016 are identified.
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Most Cited Authors and Documents

ID Authors Name of the document Year Type of Citations  Database
document
A38 Jordan, K. Massive open online 2015 A 26 S
course completion rates
revisited: Assessment,
length and attrition
A43 Toven-Lindsey, Virtually unlimited 2015 A 24 W
B., Rhoads, R. A.  classrooms: Pedagogical
& Lozano, J. practices in massive open
online courses
A36 De FreitasS. I, Will MOOC transform 2015 A 23 S
Morgan J., & learning and teaching in
Gibson D. Higher Education?
Engagement and course
retention in online
learning provision
A24 Hew, K. F. Promoting engagement 2016 A 20 S
in online courses: What
strategies can we learn
from three highly rated
MOOCs
A44 Barak, M., Motivation to learn in 2016 A 19 W
Watted, A, & massive open online
Haick, H. courses: Examining
aspects of language and
social engagement
A45 Goldberg, L. R, Relationship between 2015 A 16 w
Bell, E., King, C., participants' level of
O'Mara, C., education and
Mclnerney, F., engagement in their
Robinson, A., & completion of the
Vickers, J. Understanding Dementia
Massive Open Online
Course
A25 Evans,B.J., Persistence patterns in 2016 A 15 S
Baker,R.B., & massive open online
Dee, T. S. courses (MOOQOC)
A40 Anders, A. Theories and applications 2015 A 13 S

of massive online open
course [MOOC]: The case
for hybrid design
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A46 Brinton, C. G., Individualization for 2015
Rill, R., Ha, S., Education at Scale: MIIC
Chiang, M., Design and Preliminary
Smith, R., & Ju, Evaluation
W.

11

Note. A= Article, S=Scopus, W=Web of Science.

In general, 52 documents (58%) from both databases do not have citations, leaving 42% of the documents
with at least one citation. Of these, 58% correspond to documents from the WoS database and 42% to

documents from the Scopus database.

What Documents Are Referenced Most Frequently?

To answer this research question, the references of the 90 selected documents were obtained. Once the
database was created, the references that were not in APA format were eliminated, and a total of 2,131
references formed the database to be analyzed. Table 5 shows the references with the highest frequency

used for the documents.

Table 5

Most Frequently Referenced Documents

Reference Artlcles_that cite Type of
it document
Kizilcec, R. F., Piech, C., & Schneider, E. (2013). Deconstructing  All, A24, A25, Conference
disengagement: Analyzing learner subpopulations in massive A28, A38, A45,
open online courses. Third International Conference on Learning A47, A57
Analytics and Knowledge, LAK '13 Leuven, Belgium. Retrieved
from
https://web.stanford.edu/~cpiech/bio/papers/deconstructingDi
sengagement.pdf
Breslow, L. B., Pritchard, D. E., DeBoer, J., Stump, G. S., Ho, A. A24, A38, Ad4, Article
D., & Seaton, D. T. (2013). Studying learning in the worldwide A45, A57
classroom: Research into edX's first MOOC. Research & Practice
in Assessment, 8, 13-25. Retrieved from
https://www.rpajournal.com/dev/wp-
content/uploads/2013/05/SF2.pdf
Perna, L. W., Ruby, A., Boruch, R. F., Wang, N., Scull, J., Ahmad, AZ20, A25, A38, Article
S., & Evans, C. (2014). Moving through MOOC: Understanding A45, A53, A57
the progression of users in Massive Open Online Courses.
Educational Researcher, 43, 421-432.
https://doi.org/10.3102/0013189X14562423
Ho, A. D., Chuang, I., Reich, J., Coleman, C., Whitehill, J., & A23, A38, Ad4, Report
Northcutt, C. (2015). HarvardX and MITx: Two years of open A45, A57

online courses (HarvardX Working Paper No. 10).
d0i:10.2139/ssrn.2586847
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Articles that cite Type of

Reference it document

Allen, 1.E., & Seaman, J. (2013). Changing course: ten years of A07, Al18, A21, Report
tracking online education in the United States. Babson Survey A41, A46

Research Group and Quahog Research Group, Babson Park, MA.

Retrieved from

http://www.onlinelearningsurvey.com/reports/changingcourse.

pdf
Jordan, K. (2014) Initial trends in enrolment and completion of A28, A38, A44,  Article
massive open online courses. The International Review of A45, A46

Research in Open and Distance Learning, 15(1), 133-160. DOI:
https://doi.org/10.19173/irrodl.v15i1.1651

Conole, G. (2013). MOOC as disruptive technologies: strategies Al2, A24, A28, Article
for enhancing the learner experience and quality of MOOC. A42

Revista de Educacion a Distancia. Namero, 39. Retrieved from
http://www.um.es/ead/red/39/conole.pdf

DeBoer, J., Ho, A. D., Stump, G. S., & Breslow, L. (2014). A25, A38, A45, Article
Changing “course”: Reconceptualizing educational variables for ~ A57

massive open online courses. Educational Researcher, 43, 74-84.
https://doi.org/10.3102/0013189X14523038

Ferguson, R., & Clow, D. (2015) Examining engagement: All, A38, Ad4, Conference
Analyzing learner subpopulations in massive open online courses A45

(MOOQC). In 5th International Learning Analytics and

Knowledge Conference (LAK15; p. 1-8). Poughkeepsie, NY, USA:

ACM. https://doi.org/10.1145/2723576.2723606

The most referenced documents focus on three major research areas: (1) to describe the development and
characteristics of learning environments (e.g., Conole, 2013), (2) to understand how learning is achieved in
these environments (e.g., Breslow et al., 2013; Perna et al., 2014), and (3) to understand how to support
and motivate participants to continue or complete the courses (e.g., Kizilcec, Piech, & Schneider, 2013;
Jordan, 2014). This result makes sense as recent studies report that the theoretical and empirical
frameworks in MOOCs environments are in development (Joksimovic et al., 2018).

What Journals/Conferences Have Been Interested in the Production of the Academic
Engagement Construct?

Research regarding the construct of academic engagement was most frequently published in Elsevier's
Computers & Education (Q1 and h-index of 125), Blackwell Publishing’s British Journal of Educational
Technology (Q1 and h-index of 71), Carfax Publishing’'s Distance Education (Q1 and h-index of 33), and
Athabasca University’s International Review of Research in Open and Distance Learning (open access, Q1
and h-index of 46). The first three journals listed above are from the United Kingdom and the last from
Canada. In terms of conferences, research regarding the construct of academic engagement was published
most frequently in the International Technology, Education, and Development (INTED) and the
International Conference on Education and New Learning Technologies (EDULEARN), both organized in
Spain. Research on this construct also appeared (less frequently) in the journal IEEE Transactions on
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Learning Technologies (Q1 and h-index of 33) and in the Journal of Computing in Higher Education, both
from the United States of America, as well as in the journal Higher Education Research & Development
(Q1 and h-index of 29) from the United Kingdom.

As shown in Table 6, the journals in which research on the construct of academic engagement is published
most frequently are in the Quartile 1 with the highest level of impact, also, their h-indexes are greater than
24. This indicates the quality and quantity with which the scientific works of the researchers in the area are
being published.

Table 6

Frequencies by Type of Document and Source

Type Source Country Impact h-index Freq. ID
Journal Computers & Education United Q1 125 7 A44, A48, A50,
Kingdom A53, A60, A61,
A63
Conference INTED 2015, 2016, 2017: Spain n/a n/a 6 A68, A74, A78,
9th 10th 11th International A79, A80, A86

Technology, Education and
Development Conference

Journal British Journal of United Q1 71 5 A2, A3, Al3, A24,
Educational Technology Kingdom A36

Journal Distance Education United Q1 33 5 A23, A39, A52,

Kingdom A64, A66

Journal International Review of Canada Q1 46 5 A29, A33, A37,
Research in Open and A38, A40
Distance Learning

Conference EDULEARNI5 & 16: Spain n/a n/a 4 A76, A85, A88,
7th and 8th International A89

Conference on Education
and New Learning
Technologies

Journal IEEE Transactions on USA Q1 33 4 A46, A54, A59,
Learning Technologies A7l
Journal Journal of Computing in USA Q1 24 2 All, A12

Higher Education

Journal Higher Education United Q1 29 2 A6, A35
Research & Development Kingdom

What Methodological Perspectives, Designs, and Approaches to Educational Research
Are Most Used in the Study of the Construct?
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Of the studies in the area, 51% correspond to qualitative research, 38% to quantitative research, and 10% to
mixed method studies. Figure 5 summarizes the educational research perspectives identified in the

documents.
QuanLIIaﬁvE -e - (1] - L] .. - as e EE 8§ B 88 a8 - - e . -w L] 39%
1, . 88 - L1 (1] (1] @88 & AR @ [ 1] [ ] L B B B ) ane [ 1 B L] aEs 8 @  IT1]] l5l%
Qualitative
- L] - - - L 1D%
Mixed method
Perspective

Figure 5. Perspectives of educational research used in documents.

Following the classification scheme of educational research designs provided by Creswell (2007, 2012) and
Creswell and Poth (2018), it was found that most of the documents correspond to correlation research
(31%), followed by phenomenological research (23%), case studies (18%), mixed method studies (9%),
surveys (6%), and grounded theory (4%). The least recurrent were the narrative studies (3%) and the
experimental investigations (2%). In addition to the previous classification, and as the objective of this
research, the Systematic Review category is reported with 3% of production. Figure 6 shows the designs in
the mapped production.
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Figure 6. Designs of educational research used in the documents.

Table 7 identifies the sets of documents belonging to each research design. For this analysis it is important
to highlight that the titles and abstracts of all documents were read. The method sections of only 36
documents (those that were available in their full-text version), were also read.

Table 7

Classification by Design and Research Method

Qualitative Quantitative Mixed

Design
g research research methods

Total ID

Correlational 30% 1% 31%  AO06, A07, All, Al12,
Al7, A20, A21, A25,
A37, A38, A4l, A42,
A45, A46, A47, A49,
A51, A53, A60, AG1,
AB2, A67, A70, A72,
A77,A82, A83, A89

Phenomenological 23% 23%  A02, Al0, Al19, A26,
A27, A28, A30, A32,
A33, A43, A48, A50,
A57, A58, A65, A66,
AT8, A84, A86, A88,
A90

Case study 18% 18%  AO04, Al4, Al5, A34,
A36, A52, A54, A59,
AGB3, AB8, A71, A74,
A75, A76, A80, A85
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Mixed 1% 8% 9%  AO03, A09, A24, A44,
A55, AG9, A79, A8l

Survey 6% 6%  Al6, A29, A3l, A56,
A64

Grounded theory 4% 4%  Al3, A22, A23, A40

Narrative 3% 3%  AO5, Al8, A39

Systematic Review 2% 1% 3%  AOl, A08, A87

Experimental 2% 2%  A35,A73

An exploratory approach, which seeks to know more about some unknown phenomenon, was found in 32%
of the documents; 23% of the documents look for explanations of relationships between factors to
determine what will be the future behavior or the trend of that event, that is, they follow a predictive
approach; 20% of the documents follow a descriptive approach; in 11% of the documents, two or more
groups are studied and their behavior compared, situating them in the comparative approach; 4% of the
documents follow an evaluative approach; 3% seek to understand the situations in terms of the
relationships of their components following an analytical approach; and 3% corresponds to confirmatory
approaches in which hypotheses are tested. With 2% and 1% are the interactive and projective approaches.
Figure 7 shows the approaches identified in the works.

Interactive " 1%
Confirmatory 10 2 ¥
Projective : Th
Comparative . = " ") adoh - & 1t%
Evaluative " N 1 4%
Explicative ARRRERHNE st | balaia RABNFSIRRERANEAR. .
Descriptive T - B . . B . e see . A
2%
Exploratory - o e - A T s . - o
Analytical . » .
Approaches

Figure 7. Approaches to educational research used in the documents.

Table 8 presents the sets of documents that belong to each approach and in each research path.
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Table 8

Classification by Approach and Research Method

Mixed Quantitative Qualitative
Approach methods research research Total ID

Exploratory 2% 6% 24% 32% AO02, A03, Al0, Al3, Al4,
Al5, Al6, A18, A23, A30,
A31, A33, A40, A43, Ad4,
A48, A50, A54, A55, A56,
A57, A9, A63, A64, A66,
A78, A84, A85, A87

Explanatory 3% 20% 23% A06, AO7, AD9, All, Al2,
Al7, A25, A37, A38, A45,
A47, A49, ABL, A62, A67,
A70, A72, A77, A81, A83,
A89

Descriptive 20% 20% A04, AO5, A0S, A26,
A27, A28, A34, A39, A52,
A58, AB5, A68, A74, AT5,
A76, AB0, A88, A90

Comparative 2% 8% 1% 11% A20, A21, A29, A35, A4l,
A42, A69, A73, A79, A86

Evaluative 1% 3% 4% Al19, A32, A36, A46

Analytic 2% 1% 3% AO01, A24, A82

Confirmatory 3% 3% A51, A53, A60

Interactive 1% 1% AT71

Projective 1% 1% A22

What Type of Instruments Are Most Used in the Study of Academic Engagement in
MOOCs Participants?

To answer this research question, the method section of the documents found in full text (36) was read, and
4 documents that explicitly mentioned the data collection instruments in the abstract were added. In total,
the instrumentation used in 40 documents is reported in this section.

Learning analytics, questionnaires, interviews, and surveys were the most commonly used instruments (see
Table 9). It is also worth noting that social networks (Facebook and Twitter) and new technologies in
education such as eye-tracking were also used to measure the construct of academic engagement.
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Table 9

Instruments Used

Instruments ID

Learning analytics AQ03, A07, A09, All, Al7, A25, A38, Ad4, A54, A60, A61, A67, A70,
A79

Questionnaires A02, A53, A54, A55, A62, A66, A77, Ad4, A60O, A63, A76, A79

Interviews A26, A27, A32, A39, A63, A65, A02, A03, A53, A55

Surveys Al6, A20, A24, A25, A29, A31, A33, A4l

Discussion boards A45, A55, A57

Twitter Al2, Al13, A37

Participant Observation A24, A37

Exams AO06, A45

Facebook Al3, A37

Eye-tracking A89

Note. More than 40 instruments were found since each document used between one and three instruments.

What Thematic Lines Emerge in the Study of Academic Engagement in MOOCs
Participants?

From this analysis trends or thematic lines emerged, among which the following stand out: (1) research in
the area of course design, instructional design, or improvement of the learning environment (e.g., AO4 and
AO05); (2) research to identify, predict, or know patterns of participation (e.g., All and Al2); (3)
presentation, description of success stories, or evaluation of new pedagogies (e.g., A32 and A35); (4) inquiry
into the participant-teacher, participant-participant, or participant-content interaction (e.g., AO8 and A26);
(5) motivation to learn (e.g., A2 and A31); and (6) persistence (e.g., A25, A37).

Some of the less frequent thematic lines in the MOOCSs construct research were: eye-tracking, perseverance,
multitasking, gender, evaluation, curriculum design, credits, coaching, and access to Higher Education. The
categorization of documents by thematic line type can be found in Table 10.
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Research Trends in the Study of Academic Engagement in MOOCs

Trend Frequency ID

Instructional design 13 AO04, AO5, A10, A21, A23, A24, A34, A69, A75, A76, A78,
A84, A85

Participation patterns 12 All, Al12, A13, Al4, A15, A22, A27, A6l, A70, A72, A82,
A86

New pedagogies 8 A32, A35, A36, A4l, Ad42, A46, AGS, A7l

Interaction 7 AO08, A26, A33, A47, A57, A59, A66

Learning motivation 6 A02, A31, Ad44, A48, A58, A63

Persistence 6 A25, A37, A38, A45, A49 A60

Learning communities 5 A20, A43, A50, A52, A77

Academic performance 5 AO07, A09, A54, A67, A79

Theoretical models 4 AO01, A40, A74, A90

Experiences 3 A39, A56, A65

Gamification 3 Al6, A83, A88

Learning analytics 2 A30, A73

Self-regulated learning 2 A62, A64

Production of digital media 2 Al18, A87

Feedback 2 AO03, AO6

Access to Higher Education 1 A55

Coaching 1 A80

Credits 1 A29

Dropout 1 A28

curriculum design 1 Al18

Evaluation 1 A5l

Gender 1 Al7

Multitasking 1 A53

Perseverance 1 A81

Eye-tracking 1 A89
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Conclusions

Although in a SMS the decisions about the search nucleus and the limits are chosen by the authors, an
arbitrary choice, the mappings are at the upper end of the spectrum of reliability in an investigation to gain
avision of the state of the art of a research topic (Cooper, 2016; Perryman, 2016). The results of this research
provide useful information about the state of the art of research on the construct of academic engagement
in massive and open online environments.

The results confirm that the production of the construct is increasing and, as in the research of Raffaghelli
etal. (2015) and Veletsianos and Shepherdson (2016), in the study of academic engagement this same trend
is forecast for 2018. Until now, research on the construct is reported more frequently in journals than in
conference proceedings/or reading books. The main journals in which it is published are in the quartile 1
(Q1) with the highest position and highest impact factor according to the Journal Citation Report, with h-
indexes greater than 24. This speaks not only of the current impact of the issue but also of the quality in
which the results are being disseminated.

This research also sheds light on which documents have the greatest incidence in the area, in addition to
providing information about the authors and documents with the highest number of citations. The three
categories in which the most referenced documents are grouped are: (1) instructional design, (2) how to
achieve learning, and (3) motivation and persistence. This tells us that research in this area is only recently
emerging, a finding consistent with the research of Joksimovic et al. (2018). This can also be reflected in
the documents identified in this research study with the highest number of citations (see Table 6). In these
documents, and according to Joksimovic et al. (2018), researchers and professors interested in online
education are searching for a framework for the academic engagement construct, one that may provide
infrastructure as well as allow for comparison and contrast of the different dimensions of the engagement
and pedagogical practices in MOOCs, and thus lead to a greater scientific understanding of how learning
happens at scale.

Most of the documents selected in this study correspond to qualitative research that seeks to describe a
phenomenon to understand it in depth. This result could be due to the fact that the theoretical and
conceptual frameworks for online learning environments are still in development (de Barba, et al., 2016;
Gasevic et al., 2015; Greene et al., 2015). However, following the methodological design classification
scheme of Creswell (2007, 2012) and Creswell and Poth (2018), 31% of the documents have correlational
designs. The objective of predicting the success of students in MOOCs, not only to construct predictive
models but also to explain the variance in diverse dependent variables of interest, is a very relevant objective
to incorporate interventions for the improvement of these learning environments. The previous results
contrast with the research carried out by Veletsianos and Shepherdson (2016) in which they report that
research in MOOCs follows a quantitative approach with automated methods; however, the results support
the research of Raffaghelli et al. (2015) and Bozkurt et al. (2017) which argue that the majority of MOOCs
research consists of conceptual/descriptive studies. One limitation of this result is that, of the 90 documents
selected for this SMS, only 36 were available in their full-text version. Therefore, it was only possible to read
the method section of 36 out of 90 documents. The reading of only the abstract and title of the rest of the
documents, on some occasions, may not have accurately reflected the methodological designs used.
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Learning analytics emerged as the main source of data collection in the area, followed by questionnaires,
interviews, surveys, and forums. However, other more easily accessible methods of data collection emerged,
such as the use of the social networks Twitter and Facebook. Methods that might be considered more
technological also emerged, such as eye-tracking. The systematic study of the dimensions and variables
used to measure the construct is an interesting topic to study in future research.

Although the SMS was carried out in a short time (2015-2018), the results showed that the research of the
academic engagement construct seems to be distributed and have a presence in the five continents, with
the largest number of articles published in the United States of America (23%); this result was expected
since the most popular platforms were developed in that country (e.g., Edx, Coursera, Udacity). These
statements differ from the research of Veletsianos and Shepherdson (2016) in which they report that 80%
of MOOCs studies were published in North America and Europe. In this case, in the research of academic
engagement, only 56% were published in these two areas, Asia and Oceania participated with 16% and 20%
respectively. An interesting question for future research would be to investigate which topics are addressed
in the different geographical regions.

Some of the research trends that were identified within the study at hand were also identified within
previous research. For example, Ebben and Murphy (2014), identified learning analytics as a research
trend, and Sa’'Don et al. (2014) identified interaction and instructional design. Specifically in the research
on the academic engagement construct, the two strongest thematic lines were (1) instructional design and
(2) participation patterns, which tells us about the interest of researchers to find empirical evidence about
the major challenges of MOOCs with respect to retention (Greene et al., 2015), desertion (Halawa et al.,
2014), motivation (Kizilcec & Schneider, 2015), and a design that enhances all of the above (Conole, 2015).
Although less frequent, themes that arose within the research reviewed that could be of interest for future
research include the study of perseverance, the production of digital media, policies of access to Higher
Education, eye-tracking, the competence of multitasking, and mentoring or coaching. The latter was also
identified by Raffaghelli et al. (2015) as a deep area in need of research on ways to improve learning
outcomes in these environments.

In summary, the results of this study contribute to the investigation of online, massive and open learning
environments in two ways. First, the research that has been carried out on academic engagement in said
environments was identified; and, second, it provides the academic community with a better understanding
of the opportunities for future research, identifying relevant issues and challenges in the area.

Given that research in these environments is a topic with growing academic activity, this work recognizes
the importance of new frames of reference that strengthen the knowledge we have about mass learning.
Undoubtedly, the gaps and research challenges in MOOCSs cannot be achieved without ambition for a better
understanding of the academic engagement construct.
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Abstract

This paper investigates the degree to which different variables affect the completion of a Massive Open
Online Course (MOOC). Data on those variables, such as age, gender, English proficiency, education level,
and motivation for course enrollment were first collected through a pre-course survey. Next, course
completion records were collected via the Coursera database. Finally, multiple binomial logistic regression
models were used to identify factors related to MOOC completion. Although students were grouped
according to their preferences, working in groups did not affect students’ likelihood for MOOC completion.
Also, other variables such as age, the institution hosting the MOOC, academic program alignment with
students’ needs, and students’ intention to complete the course all affected their probability of MOOC
completion. This study contributes to the literature by indicating the factors that influence the probability
of MOOC completion. Results show that older participants (age > 50 years old) have higher probability of
completing the MOOC. Students’ MOOC completion also increases when the MOOC provides experiences
that add to students’ current academic backgrounds and when they are hosted by institutions with a strong
academic reputation. Based on these factors, this study contributes to research methods in MOOCs by
proposing a model that is aligned with the most important factors predicting completion as recommended
by the current MOOC literature. For the next phase of assigning learners to work in groups, findings from
this study also suggest that MOOC instructors should provide assistance for group work and monitor
students’ collaborative processes.

Keywords: MOOC completion, demographics, motivation, intention of completion, groups in MOOCs
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Introduction

The Massive Open Online Course (MOOC) is a popular online learning platform in which millions of
students enroll. MOOCs offer educational opportunities for people who otherwise could not afford a formal
education (Dillahunt, Wang, & Teasley, 2014). Unfortunately, MOOCs are also known for their high
attrition rates (Ho et al., 2014; Lim, Coetzee, Hartmann, Fox, & Hearst, 2014; Malan, 2013). According to
Liyanagunawardena, Adams, and Williams (2013), most MOOCs have a completion rate of less than 10%.
Many factors cause dropouts in MOOCs, including overall lack of intention to complete the course (Cross,
2013; Onah, Sinclair, & Boyatt, 2014), lack of time and support (Hew & Cheung, 2014; Kellogg, Booth, &
Oliver, 2014), change of job or location (Gutl, Rizzardini, Chang, & Morales, 2014; Onah et al., 2014), and
language barriers (Schulze, 2014).

Many studies have been conducted to identify factors that contribute to MOOC completion; however, the
findings vary across those studies. Cisel (2014) indicated that learner performance in MOOCs was highly
correlated with the learner’s geographic location, employment status, and time constraints, and that
unemployed learners from high Human Development Index (HDI) countries were more likely to complete
the course. Other variables that have been examined for their effects on MOOC completion include years of
education (Guo & Reinecke, 2014; Schulze, 2014), friends’ performance in a MOOC (Brown et al., 2015),
prior online learning experience (Morris, Hotchkiss, & Swinnerton, 2015), English proficiency (Engle,
Mankoff, & Carbrey, 2015; Konstan, Walker, Brooks, Brown, & Ekstrand, 2015; Schulze, 2014), number of
posts and number of videos watched (Bonafini, 2017; Bonafini, Chae, Park, & Jablokow, 2017), gender
(Bayeck, Hristova, Jablokow, & Bonafini, 2018; Breslow et al., 2013; Konstan et al., 2015; Schulze, 2014),
and age (Breslow et al., 2013; Guo & Reinecke, 2014; Konstan et al., 2015; Morris et al., 2015; Schulze, 2014;
Zhang et al., 2016). Most of the studies agree that there is a positive relationship between age and MOOC
completion rates. Zhang et al. (2016) concluded that learners with age over 40 years who intended to
complete the course achieved higher MOOC completion rates. In addition, Morris, Hotchkiss, and
Swinnerton (2015) found that unemployed and older learners who had higher levels of education and
previous online learning experiences tended to achieve higher course completion rates.

In spite of the numerous studies conducted to study learner motivations for enrolling in MOOCs (Belanger
& Thornton, 2013; Gil-Jaurena, Callejo-Gallego, & Agudo, 2017; Konstan et al., 2015; Macleod, Haywood,
Woodgate, & Alkhatnai, 2014; Radford, Coningham, & Horn, 2015; Zhong, Zhang, Li, & Liu, 2016), only a
few of them have investigated the influence of motivation on MOOC completion. Konstan, Walker, Brooks,
Brown, and Ekstrand (2015) concluded that most of the reasons that learners enrolled in a MOOC, such as
university/instructor-related reasons or access to educational institutions-related reasons, did not affect
course completion, but that learners’ self-reported intention of completing the MOOC was a significant
predictor of course completion.

In consideration of the inconsistent findings for predictors of MOOC completion from the existing literature,
this paper presents a MOOC completion model that includes relevant variables to identify the most useful
predictors pertaining to MOOC completion. This model identifies relevant characteristics of MOOC
completers and non-completers, which can further inform the design and development of future MOOCs.
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Literature Review

Students’ motivation for taking a MOOC has been identified as a crucial factor for course engagement,
which keeps learners persisting in the course (Xiong et al., 2015). Motivation factors, which contribute to
sustained student engagement, include interest in the topics (Dillahunt et al., 2014; Hew & Cheung, 2014;
Kizilcec & Schneider, 2015), curiosity about MOOCs (Hew & Cheung, 2014; Zheng, Rosson, Shih, & Carroll,
2015), current job needs (Christensen et al., 2013), the opportunity to connect with others (Belanger &
Thornton, 2013), preparation for future jobs (Kizilcec & Schneider, 2015; Zheng, Rosson, Shih, & Carroll,
2015), relevance to current academic programs, interest in earning a certificate, and interest in the
professor or the institution that offers the MOOC (Kizilcec & Schneider, 2015). Xiong et al. (2015) categorize
these motivations as intrinsic motivations (interest related), extrinsic motivations (external rewards related,
e.g. earning course completion certificate), and social motivations (taking this course with friends and
connecting with others). Upon finding out that intrinsic and extrinsic motivations are significant predictors
of learner engagement, and learner engagement correlates positively with retention, Xiong et al. (2015)
propose forming a student learning community and providing incentives (e.g., certificates) as motivation
factors to enhance learner engagement and retention.

Plenty of studies suggest that the use of group work could improve learning interaction and engagement,
and that it has potential to enhance learning in MOOCs (Arendale & Hane, 2014; Berger & Wild, 2016; Hiltz,
1998; Jones, 1997; Williams, Duray, & Reddy, 2006, Wen, 2016). By working with others in a MOOC,
students could learn from and assist one another in the learning process (Yuan & Powell, 2013). In their
study, Guardia, Maina, and Sangra (2013) found that collaborative work and peer assistance and
assessment were effective MOOC design principles. Kulkarni, Cambre, Kotturi, Bernstein, and Klemmer
(2015) found that “the more geographically diverse the discussion group, the better the students performed”
(p. 1126).

A number of grouping approaches in MOOCs have been implemented in recent years. These approaches
can be summarized into two categories: random grouping and criteria-based grouping. Random grouping
is done by assigning learners into groups randomly (Zheng, Vogelsang, & Pinkwart, 2015). Whereas criteria-
based grouping is performed based on different grouping mechanisms. For instance, Wen (2016) formed
teams based on the transactive discussion within a large community and further deployed an automated
agent to support team discussion. Zheng, Vogelsang, and Pinkwart (2015) created MOOC groups based on
learner’s preferred collaboration media and demographic information, including gender, time zone, and
language. Sinha (2014) proposed to assign MOOC students to teams based on their connections with other
learners in a social network.

In addition to motivation and grouping factors, learner’s intention for completing a MOOC was identified
as a significant estimator of their actual completion of a MOOC (Bonafini et al., 2017; Koller, Ng, Do, &
Chen, 2013; Konstan et al., 2015). For instance, Koller, Ng, Do, and Chen (2013) concluded that learners
with the intention of completing a MOOC achieved higher completion rates when compared to those who
did not. Bonafini, Chae, Park, and Jablokow (2017) found that student’s desire for certification had an
amplifying effect on students’ MOOC completion, as well as on the number of videos watched by the
students. These studies inform us that a learner’'s commitment in completing the course plays an
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importance role in terms of improving learner engagement and retention in MOOCSs. In this sense, it seems
that the higher level of goal commitment a learner sets for oneself when the tasks are achievable, the better
performance the learner will achieve (Locke, 1982).

The existing literature lays the foundation for incorporating pertinent variables to build a MOOC
completion model for a particular MOOC such as learner demographics, motivation for enrollment,
intention of completion, and working in groups.

Methodology

The purpose of this paper is to develop a multiple binomial logistic regression model that distinguishes
significant variables affecting MOOC completion. The completion level is treated as a binary dependent
variable with the result of either completing the course or not. Independent variables include age, gender,
education level, motivation for taking the MOOC, working in groups, and intentions of completing the
course. Participants were recruited to work in small online groups by matching their grouping preferences,
such as their preferred language, media to communicate, and intention of completing the course. Students
who had group preferences that could not to be matched by their preferences were placed in the control
group. This study investigates the following research questions:

1. What are the characteristics of MOOC learners who participated in this study?

2. What are the learners’ preferences related to working in groups?

3. What are the learners’ motivations for taking this MOOC?

4. Which demographics and motivational factors predict the probability of MOOC completion?

Participants

Participants in this study were recruited from a MOOC offered through the Coursera platform from July to
August, 2014 (Jablokow, Matson, & Velegol, 2014). Prior to the beginning of the course, an invitation for
participating in online groups was sent out to MOOC learners. Learners who responded with interest in
working in online groups received a pre-course survey, which inquired about their demographic
information, reasons for taking this course, and grouping preference, among other questions. Participants
were assigned into groups following the order of their preferred language to communicate within a team,
intention of completion, and mode of communication (synchronous text, asynchronous text, or
synchronous video and audio) (Zhang et al., 2016). Some of the synchronous groups were formed based on
converted time zones. Participants whose grouping preference could not be satisfied or matched with others
such as preferred language to speak in an online team or preferred time to work with others, were assigned
into a control group. Students who were assigned to the control group received no instructional guidance
or monitoring for group work.
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After the online groups were formed, a general group work instruction email was sent out to the
participants. In consideration of the large number of Chinese participants who volunteered for this
grouping study, the email instruction was also translated into Chinese. Various online tools were suggested
for different types of group communication such as MOOC discussion forums and email for learners’
asynchronous communication, and Skype and QQ (a Chinese instant messaging tool) for learners’
synchronous communication. Additionally, ZOOM (a video conferencing tool for large group discussions)
was offered by the research team to learners for free use.

Data Sources

Pre-course survey. At the beginning of this course, a pre-course survey was sent to participants
to collect their demographic information, such as gender, age, level of education, level of English
proficiency, previous online learning experience, and employment status.

Post-course survey. At the end of this course, a post-course survey was sent to participants to
gather feedback of their experiences of working in online groups in this MOOC.

Completion data. Learners in this MOOC were required to submit at least six assignments in
order to obtain a certificate of completion. For learners who opted to earn a certificate of completion with
distinction, twelve additional peer reviews were required. Learners who failed to meet these requirements
were not awarded a completion certificate. Original course completion data was retrieved from Coursera
with three levels of completion: none, normal, and distinction. These three levels of completion were
recoded as a binary variable showing two levels of course completion: Complete (the combination of normal
completion and completion with distinction) and Non-Complete.

Data Analysis

The pre-course survey data was exported from Qualtrics, students’ completion records were collected
through Coursera, and various data sets were retrieved and combined together in an SQL database. The
data analysis and its graphical representation were computed using ArcMAP, SPSS, and R-Studio. R-Studio
was used to run multiple binomial logistic regression models in order to identify the predictors that affect
learners’ MOOC completion. Within the model, MOOC completion is defined as a binary dependent
variable, and all the independent variables are defined as categorical variables.

Independent variables were drawn from existing literature as shown in Table 1. We included learner
demographics in our model as suggested by the research of Bayeck, Hristova, Jablokow, and Bonafini
(2018), Breslow et al. (2013), Cisel (2014), and Engle, Mankoff, and Carbrey (2015), which include age,
gender, education level, English proficiency, and employment status. We also included as parameter
estimates: learners’ motivations for taking MOOCs, as suggested in the research of Belanger and Thornton
(2013), Brown et al. (2015), Dillahunt, Wang, and Teasley (2014), and Kizilcec and Schneider (2015).
Motivations for taking MOOCs included interest in the subject, interest in the institution and professor that
provides the course, building social connection with others, employment opportunities, earning a
certificate, and friends’ taking the course. Other variables identified from the literature contained the
intention of completing the course (Engle et al., 2015; Koller et al., 2013; Konstan et al., 2015) and
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participation in online groups (Kulkarni, Cambre, Kotturi, Bernstein, & Klemmer, 2015; Sinha, 2014; Wen,
2016; Zheng, Vogelsang, & Pinkwart, 2015).

Table 1

Variable Literature and Data Sources

10

11

12

13

Variable

English level

Education level

Age

Gender

Intention to complete

Groups

Previous online

Learning experience

Employment status

Personal interest

Connect with others

Institution

Professor

Earn certificate

Literature Source

Engle et al. (2015); Konstan et al. (2015); Schulze
(2014); Zhang et al. (2016).

Engle et al. (2015); Guo and Reinecke (2014);
Schulze (2014); Zhang et al. (2016).

Bonafini, Chae, Park, and Jablokow (2017);
Breslow et al. (2013); Guo and Reinecke (2014);
Konstan et al. (2015); Morris et al. (2015);
Schulze (2014); Zhang et al. (2016).

Bayeck et al. (2018); Bonafini (2017); Breslow et
al. (2013); Konstan et al. (2015); Schulze (2014).
Bonafini (2017); Koller et al. (2013); Konstan et
al. (2015).

Kulkarni et al. (2015); Sinha (2014); Wen (2016);
Zheng, Rosson, Shih, and Carroll (2015).

Morris et al. (2015); Zhang et al. (2016).

Cisel (2014); Morris et al. (2015).

Belanger and Thornton (2013); Dillahunt et al.
(2014); Hew and Cheung (2014); Kizilcec and
Schneider (2015).

Belanger and Thornton (2013); Zheng, Rosson,
Shih, and Carroll (2015).

Kizilcec and Schneider (2015).

Kizilcec and Schneider (2015).

Bonafini (2017); Kizilcec and Schneider (2015);

Data Source

Pre-course survey

Pre-course survey

Pre-course survey

Pre-course survey

Pre-course survey

Grouping database

Pre-course survey

Pre-course survey

Pre-course survey

Pre-course survey

Pre-course survey

Pre-course survey

Pre-course survey
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14

15

16

17

18

Related to academic
program

Current job

Future job

Friend take

MOOC completion

Kizilcec and Schneider (2015).

Christensen et al. (2013); Kizilcec and Schneider
(2015); Zheng, Rosson, Shih, and Carroll (2015).
Kizilcec and Schneider (2015); Zheng, Rosson,
Shih, and Carroll (2015).

Brown et al. (2015).

Dependent variable.

Pre-course survey

Pre-course survey

Pre-course survey

Pre-course survey

Coursera database

Findings

This section presents findings from the statistical analyses conducted to examine the characteristics of
MOOC learners who participated in this study, their preferences of working in groups, their motivations of
taking this MOOC, and which demographics and motivations factors predict MOOC completion. Statistical
analyses were performed using SPSS and R-Studio.

Learner Characteristics

To address our first research question “What are the characteristics of MOOC learners who participated in
this study?” we analyzed participants’ demographics. Demographics show that students who participated
in this study (n = 655) came from all over the world (see Figure 1 for participants’ locations on a world map).
Table 2 presents the top ten countries where the learners were located. Chinese learners accounted for the
largest number of volunteers participating in this grouping study (25.2%), followed by learners from the
United States (17.9%).
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North
Pacific

indian
Ocaan

South
Attantic

Figure 1. Location of the participants.

Table 2

Distribution of Participants by Country

Cumulative

Country Frequency % %

China 165 25.2 56.6
United States 117 17.9 745
India 59 9.0 83.5
Mexico 24 3.7 87.2
Canada 18 2.7 89.9
Brazil 16 24 92.4
Taiwan 15 23 94.7
Egypt 12 1.8 96.5
Spain 12 1.8 98.3
Nigeria 11 1.7 100.0
Others 206 315 315
Total 655 100.0

When analyzing participants’ demographics, we noticed that our participants are comprised of a larger
percentage of female (61.3%) than male (38.7%) learners. Whereas, there is almost an equal humber of
female (48%) and male (52%) learners from the total population of 39069 who enrolled in this MOOC. Data
on 31 out of 655 participants were excluded from our original dataset due to missing records for several
variables. Valid records of 624 participants were used in this study.
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Participants classified themselves as belonging to one of four English levels: Poor (6.1%), Basic (23.7%),
Fluent (41.7%), or Native (28.5%). Participants were categorized into six age levels, which were ages 10-19
(10.8%), 20-29 (35.8%), 30-39 (20.5%), 40-49 (14.7%), 50-59 (11.7%), and 60 and above (6.5%). Sixty-five
percent of the participants indicated an intention to complete the entire course when given the options of
choosing either to complete all, most, some, or none of the course modules in the pre-course survey. For
comparison purpose, thirty percent of the total population planned to complete this MOOC.

Learner Grouping Preferences

To address our second research question “What are the learners’ preferences related to working in groups?”
we used the grouping preference question in the pre-course survey that asked participants to rank their
preferences regarding working in groups by marking the most important factor as 1 and the least important
as 9. Results synthesized in Table 3 show that participants’ first preference for participating in online groups
was to work with people whose native language was the same as theirs. Participants’ second grouping
preference was to be grouped with others who had similar intentions of completing the course (e.g.,
complete the whole course, most of the course modules and assignments, or none of those). Their third
preference was to be grouped with others who had a similar availability to join group meetings. Although
the researchers grouped learners according to their identified preferences, students indicated in their post-
course survey that many participants had difficulties in arranging online meetings due to the time zone
differences and schedule conflicts.

Table 3

Ranking of Participants’ Grouping Preferences

Ranking Mean SD

Language spoken 1 2.79 2.073
Intention to complete 2 3.15 1.900
Similar schedule to work

Together 3 4.15 2.505
Education level 4 4.29 1.901
Country living is different 5 4.65 2.389
Age 6 5.15 2.202
Similar occupation 7 6.25 2.085
Country living is the same 8 6.93 1.680
Gender 9 7.65 1.579

*Note. SD = Standard deviation.

Learners’ Motivations for Taking this MOOC
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To address our third research question “What are the learners’ motivations for taking this MOOC?” we used
the motivation question from the pre-course survey. The motivation question was stated as follows: “Please
rate the importance of the following reasons for you to enroll in this course on a scale of 1-5 (1 as not at all
important, 5 as absolutely critical) in the statements below.” Statements listed included: “I am interested
in taking a course from this particular institution;” “I am interested in taking a course from this particular
professor(s);” I am interested in earning a certificate;” “I am interested in connecting with other students;”
“l have friends taking this course;” “The course relates to my current academic program;” “The course
relates to my current job;” and “The course will be helpful for me to get a new job.”

Results show that participants rated taking this course because of their friends as most the important
reason, with a mean score of 4.2 as shown in Table 4. Other important factors that emerged from
participants’ responses were: because of the MOOC professors (X = 3.03), institution offering the MOOC
(x = 2.37), and participants’ personal interest (X = 2.27). Table 4 seems to suggest that learners tend to be
more socially and extrinsically motivated since they enrolled in the course because their friends were also
taking it.

Table 4

The Importance of Motivation Factors for Enrolling in MOOC

Mean Std. Error SD
Friends 4.20 .031 .7182
Professors 3.03 .042 1.068
Institution 2.37 .050 1.264
Personal Interest 2.27 .045 1.147
New Job 2.05 .046 1.181
Current Job 2.05 .046 1.181
Academic Program 2.05 .046 1.181
Connect with Others 2.04 .043 1.088
Earn Certificate 1.35 .032 .807

*Note. SD = Standard deviation.

Demographics and Motivation Factors Predicting the Probability of MOOC Completion

Stepwise binomial logistic regression was used to build answers to the fourth research question: “Which
demographics and motivational factors predict the probability of MOOC completion?” In this procedure,
an interactive process was used for variable selection. The investigators started by performing a saturated
model to map out which factors may affect the probability of MOOC completion. Then, parameter estimates
were removed when identified as nonsignificant (p-value greater than 0.05). After excluding these
nonsignificant parameters, the model was refitted and the p-values of the remaining parameter estimates
were rechecked to assure that all variables with significant p-value were included in the model. The lowest
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Akaike Information Criterion (AIC) (Akaike, 1973) was used to decide for the model that contained the best
predictor subset.

The saturated model contains demographics parameter estimates such as education level (Education), age
(Age), gender (Gender), employment status (Employment: full time/part time/not working), and English
proficiency (English_Level). The model also includes the parameter estimates: students assigned to work
in groups according to their preferences (Groups), students’ motivation for taking the MOOC such as
personal interest (Personal_Int), interest in connecting with others (Connect_w_Others), course offered
by a certain institution (Institution) or professor they like (Professor), relationship of MOOC content to
their academic program (Academic_Pgm), relationship of MOOC content to their current job
responsibilities (Current_Job), MOOC fostering a potential skill participants might need in their future job
(Future_Job), intention of completion (Intent_Completion), participants’ desire to earn a certificate
(Earn_Certificate), and friends’ participation in the same MOOC (Friends).

Results from the saturated model (Model 1) displayed in Table 5 present Gender, English__Level, Education,
Employment, Personal__Int, Connect_w_ Others, Earn_ Certificate, Current_Job, Future_Job, Friends, and
Groups as not significant factors in predicting the probability of learners’ MOOC completion. On the other
hand, the variables Age, Institution, Professor, Academic_Pgm, and Intent_Completion are significant (p-
value < 0.05) when considering course completion (AIC = 752.46 and G2 = 750.12).

Table 5

AIC Comparison Among Models

Model AlIC

Model 1  Completion ~ Gender + English_Level + Education + Employment + Age + 752.46
Personal__Int + Connect_w_Others + Institution + Professor +
Earn_Certificate + Academic_Pgm + Current_Job + Future_Job + Friends
+ Intent_Completion + Groups

Model 2  Completion ~ Age + Institution + Professor + Academic_Pgm + 718.12
Intent_Completion

Model 3 Completion ~ Age + Institution + Academic_Pgm + Intent_Completion 717.45

The researchers reran the model with only the significant predictors labeled as Model 2 in Table 5. Results
show all variables as significant (AIC = 718.12 and G2 = 750.12) with exception of the variable Professor (p
> 0.05), indicating that learners’ desire of taking this MOOC with a specific professor is not a significant
factor affecting course completion when compared to other factors such as student age, the institution
hosting the MOOC, MOOC content related to the student’s current academic program, and the student’s
intention to complete the course.

The investigators removed the variable Professor from the model and reran the analysis (Model 3). Results
from multiple binomial logistic regression on Model 3 (Table 6) presented Age5 (p = 0.00404), Age6 (p =
0.00306), Institution3 (p = 0.01757), Institution5 (p = 0.01513), Academic_Pgm3 (p = 0.04061),
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Intent_Completion5 (p = 0.03448) as statistically significant when considering MOOC completion (AIC =
717.45 and G2 = 750.12). Model 3 also presents an improvement of fit with a lower AIC when compared to
previous models as shown in Table 5.

Table 6

Model 3: Multiple Binomial Logistic Regression Presenting Age, Institution, Academic Program, and
Intention to Complete the MOOC as Significant Variables

Coefficients Estimate z value p-value
(Intercept) -3.01157 -4.166 3.10E-05 ***
Age2 0.14526 0.426 0.67022
Age3 0.39474 1.061 0.28885
Aged 0.65473 1.701 0.08901
Age5 1.17022 2.875 0.00404 **
Ageb 1.40091 2.961 0.00306 **
Institution2 0.52938 1.831 0.06708
Institution3 0.68319 2.375 0.01757 *
Institution4 0.30471 0.873 0.3824
Institution5 1.00574 2.429 0.01513 *
Academic_Pgm2 -0.08525 -0.316 0.752
Academic_Pgm3 0.53921 2.047 0.04061 *
Academic_Pgm4 -0.0878 -0.247 0.80479
Academic_Pgm5 0.352 0.728 0.46671
Intent_Completion2 -1.42697 -1.185 0.23612
Intent_Completion3 0.48371 0.692 0.48911
Intent_Completion4 1.13618 1.704 0.08844
Intent_Completion5 1.40575 2.114 0.03448 *

Null deviance 750.12 on 629 degrees of freedom

Residual deviance 681.45 on 612 degrees of freedom

AIC 717.45
Note: *** p< 0.001; ** p<0.01; * p<0.05

As shown in Table 7, the odds of completing a MOOC for participants who are at Age5 (50 to 59 years old)
over the odds of completing a MOOC for participants who are at Agel (up to 19 years old) is exp (1.17022)
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= 3.22, meaning that the probability of MOOC completion increases by a multiplicative factor of 3.22 for
participants between the ages of 50 to 59 in comparison to participants less than 19 years old.. Likewise,
the odds of completing a MOOC for participants who are at Age6 (above 60 years old) over the odds of
completing a MOOC for participants who are at Agel (up to 19 years old) is exp (1.40091) = 4.06, meaning
that for older participants the probability of MOOC completion is even bigger, increasing by a multiplicative

factor of 4.06.

Table 7

Odds Ratio of Multiple Binomial Logistic Regression Coefficients in Model 3

Coefficients Odds ratio Confidence interval (2.5%, 97.5%)
(Intercept) 0.04921413 0.0099133 0.1808451
Age2 1.15633887 0.60284086 2.312948
Age3 1.48400145 0.72460047 3.1392124
Age4d 1.92461899 0.91496897 4.1674627
Age5 3.22269393 1.47095305 7.2976927
Ageb 4.05889711 1.61618906 10.4110257
Institution2 1.69787955 0.96343306 2.9999831
Institution3 1.9801884 1.12999262 3.4980814
Institution4 1.35623809 0.68222608 2.6866481
Institution5 2.73392595 1.2105576 6.1669373
Academic_Pgm2 0.91828417 0.53801261 1.5525023
Academic_Pgm3 1.71464723 1.02195189 2.8742068
Academic_Pgm4 0.91594201 0.44841206 1.8157699
Academic_Pgm5 1.42191421 0.53264162 3.6086101
Intent_Completion2 0.24003458 0.01122428 2.0920954
Intent_Completion3 1.62208169 0.45749282 7.7080725
Intent_Completion4 3.1148375 0.95372359 14.15117
Intent_Completion5 4.07858993 1.25417009 18.4701751

The odds of completing a MOOC for students who perceive the institution hosting the MOOC as moderately
important (Institution3) is 1.98 times greater over the odds of students who perceive the institution hosting
the MOOC as not important at all (Institutionl). Similarly, the odds of completing a MOOC for students
who perceive the institution hosting the MOOC as very important (Institution5) over the odds of students
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who perceive the institution hosting the MOOC as not important at all (Institutionl) is 2.73. These results
indicate that each one-point increase in the scale of importance for the institution hosting the MOOC is
associated with MOOC completion increasing by a multiplicative factor of 1.98 and 2.73, respectively, for
the ones who perceive the institution as moderately important and very important.

The odds of completing a MOOC for students who perceive that it is moderately important for the MOOC
to be aligned with their academic program (Academic_Pgm3) over the odds of students who perceive that
is not important at all for the MOOC be aligned with their academic program (Academic_Pgml) is exp
(0.53921) = 1.71. This means that each one-point increase in the scale of importance for an academic
program is associated with the MOOC completion increasing by a multiplicative factor of 1.71.

The odds of completing a MOOC for students who strongly agree with the statement of intention to
complete (Intent_Completion5) over the odds of students who indicated no intention to complete
(Intent_Completionl) is exp (1.40575) = 4.08. This means that the probability of MOOC completion
increases by factor of 4.08 for participants who are initially strongly committed with the intention to
complete the course. The researchers also explored the interaction effect between the independent
variables, however, none of these interactions were significant.

Discussion and Conclusion

This study shows that age, the institution hosting the MOOC, alignment with students’ academic needs, and
students’ intention to complete the course can affect the probability of students’ completion of a MOOC.
The results are in line with the literature (e.g., Morris et al., 2015; Schulze, 2014; Zhang et al., 2016) in
showing that older participants tend to achieve a higher course completion rate. This study extends the
literature by indicating that the age of participant relates to MOOC completion, and older students (age >
50 years old) present a higher probability of completing a MOOC when compared with young ones.

It also sheds light on the importance of MOOCs providing experiences that add to students’ current
academic experiences as well as the importance of MOOCs being hosted by institutions with high academic
reputation. As the majority of MOOC students are college degree holders (Christensen et al., 2013; Despujol,
Turré, Busquéis, & Cafiero, 2014), it makes perfect sense that when students expect that a MOQOCs content
will add knowledge to their current academic experiences, it increases their probability of completing the
MOOOC. This result adds to the literature that points out that students tend to register in MOOCSs to learn
new things, gain understanding of the subject matter, and to develop professional skills (Belanger &
Thornton, 2013; Christensen et al., 2013).

In order to fulfill students’ desire to register in a MOOC that is aligned with their academic needs, this study
suggests a focus on making MOOC goals and content as clear as possible for its audience. By doing so, a
MOOC can attract students who are looking for an experience that is aligned with their academic
expectations, avoiding simply curious enrollments, which may diminish subsequent students’ dropout.
With this, MOOC providers should explicitly inform their potential students about the characteristics of
MOOC content and how students may use the knowledge that will be acquired in that MOOC.
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Based on the idea that “MOOCs enable learning with the best” (Davis et al., 2014, p. 6), it is intuitively
known that an institution’s reputation may motivate students’ enroliment in MOOCs. However, this study
advances the field by showing how much the reputation of an institution has the potential to affect the
probability of students completing a MOOC. From an alternate perspective, it is also possible that the
creation of a MOOC may enhance an institution’s reputation as reported by Jansen and Schuwer (2015).

In addition to discussing the variables that relate to MOOC completion, it is also important to discuss the
examined variables that did not influence the likelihood of completion. Results from the multiple binomial
regression model show that variables such as gender, student personal interest, connection with others,
friends and groups did not play a role on the probability of students’ completion in this MOOC. Although
“taking course because of friends who also took it” was rated by learners as the most important motivation
factor for enrolling in this course, it did not appear as a significant predictor of MOOC completion. This
factor may boost MOOC registration as suggested by Schulze (2014), but not MOOC completion as reported
in this study.

Another surprising result from this study is the lack of effect on completion when students work in online
groups. This result contradicts the literature (e.g., Kulkarni, et al., 2015; Williams et al., 2006), and to
understand this result it is important to look at the design of the group work implemented in this MOOC.
The lack of support and monitoring of students’ group work process may explain why group work failed to
increase MOOC completion rates. Moreover, students’ group work activities were not facilitated or assessed
by MOOC instructors or researchers.

Assigning learners to work in groups in MOOCs presents many challenges because of the heterogeneity in
learner population, such as differences in education levels, cultural backgrounds, and study schedules.
There seems not to be a perfect grouping mechanism that satisfies the needs of all learners. In the next stage
of our research, we hope to record learners’ interactions and learning behaviors as they engage in group
activities in various social media applications (e.g. Skype and discussion forums) and use these data to
understand how learners could benefit from MOOCs. These additional data could also help us to improve
the grouping interventions, and eventually provide a better MOOC experience to the learners.

It is also worth noting that some learners didn’t meet online with others regardless of being assigned into
groups (as reported by participants in their post-course survey), a factor which may have contributed to the
lack of effect that groupwork had on course completion. Feedback provided by students in the post-course
survey informed the lack of monitoring students’ group activity. We hypothesize that this could be one of
the reasons why assigning learners to work in groups did not work in this study. Thus, further implications
of this study suggest to MOOC instructors assigning teaching assistants (TAs) and/or group leaders to
student groups as ways of providing assistance and monitoring their work process. These TAs could be
recruited from learners who have completed the MOOC previously and are willing to assist others in taking
the course. Another way to foster participants’ group work would be assigning roles to each group member
such as group leader and meeting coordinator. Meanwhile, data on the communication and interaction
among team members in both synchronous and asynchronous media will be collected and analyzed to
inform the design and facilitation of group work in the next phase of this grouping research. In the end, the
authors expect that MOOC instructors and MOOC providers should be aware of students’ motivations for
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enrollment and the demographics that impact the likelihood of students’ MOOC completion so that this
information may be used to shape the course content and format to better support learners.

Limitations

Although this study identifies variables that impact MOOC completion, it is not possible to infer the reasons
why those variables are significant. We can speculate that age plays an important role in affecting MOOC
completion since older people may have more time to take the course and may have better time
management and self-regulation skills. However, more investigation is needed to gain a deeper
understanding of the reasons why older people have a higher probability of completing MOOCs.

Another limitation of this study is its small sample size compared to the large number of students who
enrolled in this MOOC. Because of effect size and subject taught in this MOOC, the findings may not be
generalizable to other MOOCs. This effect size could be overcome with studies comprising multiple MOOC
cohorts. In the next phase of this study, the investigators aim to implement follow up interviews with
students to collect feedback about their group work process and suggestions on how to improve their group
work experiences. Future plans also include researching indicative variables of course completion as
described in Pursel, Zhang, Jablokow, Choi, and Velegol (2016) such as course activities, number of videos
watched, and number of posts made in the discussion forum as predictors of MOOC completion.
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Abstract

The purpose of this study was to explore non-thesis Master’s students’ perceptions and expectations of good
tutors and advisors in distance education programmes. It also examined whether these perceptions and
expectations are related to student characteristics including age, gender, university, programme, semester,
and previous online learning experience. The current study was conducted within the framework of
Transactional Distance Theory. Using a mixed methods approach, a questionnaire was administered to 143
students in four programmes in two universities in Turkey and interviews were conducted with 11 of these
students. Results showed that good tutors and advisors in distance education provide a stimulating student-
centred learning environment, have a caring and individualised interaction and communication with
students, and have subject expertise and basic technology skills. The results of this study will improve
distance education tutors and advisors’ practices in supporting graduate students’ education and research.

Keywords: tutor, advisor, distance education, graduate students’ perceptions, graduate students’
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Introduction

Distance Education (DE) can be defined as “teaching and planned learning in which teaching normally
occurs in a different place from learning, requiring communication through technologies as well as special
institutional organization” (Moore & Kearsley, 2011, p. 2). In 2014, while enrolments for regular Higher
Education programmes declined in the U.S., DE enrolments increased, including graduate programmes
(Allen, Seaman, Poulin, & Straut, 2016). Similarly in Turkey, the number of universities offering DE
programmes and the number of DE students are continually increasing (Higher Education Council [HEC],
2016). For graduate students, common reasons for increased enrolment in DE may include fulfilling a desire
for lifelong learning, global and equitable access of courses, need for promotion, and flexibility of learning
considering the restrictions of adult life (Wisker, 2012). However, graduate student attrition rates are also
high, especially in DE (Stoessel, Ihme, Barbarino, Fisseler, & Stiirmer, 2015). Due to this increasing number
of student enrolments, DE requires further attention to ensure the success of its programmes, student
learning, and retention.

Within the context of this study, DE tutors and advisors differ only in terms of their responsibilities. While
both are usually full-time faculty, in Turkey, a tutors’ main responsibilities include designing and delivering
courses, while an advisors’ main responsibility is to supervise student research projects. Therefore,
curriculum may require tutors to assume the role of advisors. Moreover, advisors are not only expected to
support graduate students with learning and research, but also with their socialisation and enculturation to
the discipline (Gardner & Mendoza, 2010). These different roles may affect the type of competencies they
need to develop to provide improved support to graduate students (Bawane & Spector, 2009).

The literature documents that tutor-related issues are one of the most important success factors for DE
programmes (Soong, Chan, Chua, & Loh, 2001) and that graduate students perceive tutors as their main
academic support (Cain, Marrara, Pitre, & Armour, 2007). Within the theory of Transactional Distance,
Moore (1993) suggested that the success of DE programmes relies on the tutor’s role in adjusting dialogue
and course structure based on student needs. However, students’ conceptions of a good DE tutor might
differ from the education providers (Abdulla, 2004; Dennen, Darabi, & Smith, 2007). Therefore,
improvements in DE programmes should be guided by learners as well as experts.

Students’ expectations influence their course experience, and their attitude towards the experience
influences the types of support they need (Howland & Moore, 2002). For example, students with a more
constructivist approach to learning expect to be independent learners, while other students may rely more
on the experts’ knowledge, validation, continuous feedback, and a well-structured course (Howland &
Moore, 2002). However, regardless of the level of self-regulation skills, students need tutorial support when
applying new knowledge (Moore, 1989).

Aside from their level of education, student perceptions and expectations may also vary with other factors
including age, gender, subject area (Jelfs, Richardson, & Price, 2009), level of experience in online courses
(Huang, 2002), and context (Bawane & Spector, 2009). Furthermore, the few international studies found
to explore graduate students’ opinions frequently used either quantitative (e.g., Young, 2016) or qualitative
methods (e.g., Edwards, Perry, & Janzen, 2011). Consequently, it is crucial to explore which tutor and
advisor characteristics constitute a “good tutor” and a “good advisor” according to distance education
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graduate students in light of the aforementioned factors and through more comprehensive data collection
methods. Therefore, this current study investigates non-thesis Master’s students’ perceptions and
expectations of good tutors and advisors in DE programmes by considering students’ general characteristics
(age, gender, semester, previous online experience), and context (university, programme) through a mixed-
methods research design.

Relevant Research

From a theoretical perspective, Transactional Distance (TD) is defined as “a psychological and
communications space to be crossed, a space of potential misunderstanding between the inputs of
instructor and those of the learner” (Moore, 1993, p. 22). TD theory explains the interplays of TD, course
structure, dialogue, and student autonomy in distance education to reach learning outcomes. This theory
suggests that a well-designed learning environment with ample opportunity for interaction and discussion
may reduce the psychological and communicational distance students feel in DE. Giossos, Koutsouba,
Lionarakis, and Skavantzos (2009) reconsidered TD theory and proposed that teacher actions are the inputs
of the DE system producing TD as an outcome through the mechanisms of dialogue, structure, and
autonomy. Similarly, several research studies revealed that teacher actions (e.g. Benson &
Samarawickrema, 2009; Huang, 2002; Joo, Andrés, & Shearer, 2014; Lemak, Shin, Reed, & Montgomery,
2005), course structure (Stein, Wanstreet, Calvin, Overtoom, & Wheaton, 2005), and students’ age (Huang,
Chandra, DePaolo, & Simmons, 2016) influence students’ TD perceptions.

The main challenges of graduate DE students include engaging in the research culture of the university,
dealing with isolation, self-regulating their learning, and effectively using online communication (Wisker,
2012). Wisker (2012) suggests that while working with students, DE supervisors should maintain a system
of communication and support throughout the research process, prepare students for research, writing, and
new forms of communication, and be sensitive to students’ life and work demands. Supervisors should also
provide constructive feedback, opportunities and online spaces and technologies for communication, and
maintain dialogue toward successful and reciprocally satisfying research processes (Wisker, 2012).
Although these suggestions are beneficial, few research studies reported the type of support students
themselves expect from their tutors and advisors (e.g., Edwards et al., 2011; Holzweiss, Joyner, Fuller,
Henderson, & Young, 2014; Young, 2006).

Available studies about students’ opinions reported a variety of qualities students expect from good tutors
and advisors in graduate distance education. Results showed that students learned better when courses and
assignments were relevant to real life; designed to improve their reflections, critical thinking, and problem-
solving skills; and supported with a variety of tools including discussion forums, videos, videoconferencing,
and online library research (Holzweiss et al., 2014). Students valued learning experiences that are
challenging and meaningful (Edwards et al., 2011; Young, 2006).

Effective communication is a vital factor for the success of online programmes (Young, 2006). Students
expect high connectivity with their tutors and advisors (Schroeder, Baker, Terras, Mahar, & Chiasson,
2016), want to feel their tutor’s presence online (Dennen et al., 2007), and expect timeliness in all
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communications (Cain et al., 2007). Therefore, availability for help was expected from tutors and advisors
at predetermined times (Cain etal., 2007; Schroeder, 2012). Students had negative attitudes toward
inadequate online discussion durations (Risner & Kumar, 2016). While they expected advisors to promote
peer interaction (Lessing & Schulze, 2002), their need to communicate with tutors and advisors was higher
than their desire to connect with other students (Schroeder et al., 2016).

Students expected their tutors to provide timely feedback, written feedback, constructive criticism,
guidance for research especially for planning, scheduling, statistical analysis, reporting, interpretation,
presentation of results, and literature searches (Cain et al., 2007; Dennen et al., 2007; Edwards et al., 2011;
Holzweiss et al., 2014; Lessing & Schulze, 2002; Young, 2006). They expected caring, guidance, and
individualised advising (Schroeder, 2012). For students, effective tutors considered students’ needs,
motivated them for better performance, and respected them as valued individuals (Edwards et al., 2011;
Holzweiss et al., 2014; Young, 2006).

Regarding assessment, students preferred to clearly know the tutors’ expectations and preferred to see
useful examples (Dennen et al., 2007; Howland and Moore, 2002; Young, 2006). Students had negative
attitudes toward small assignments graded for quantity such as regular posting on discussion boards for
points (Howland & Moore, 2002).

The available studies rarely considered advisors’ roles in students’ projects or research. This might be
because different countries and programmes have varying degree completion requirements. In Turkey, a
project with research emphasis is required for non-thesis Master’s degree completion. However, there is
inadequate literature to guide the practice in Turkey. Furthermore, the available studies reported in this
section used either quantitative or qualitative methods, whereas a more comprehensive understanding is
needed. Therefore, this current study is conducted to investigate non-thesis Masters’ students’ perceptions
of and expectations of good tutors and advisors in DE programmes, whilst also exploring variables that
might relate to these perceptions and expectations, using a mixed methods research design to reach a
comprehensive conclusion.

Methodology

The study’s research questions follow:

1. What are the perceptions of students studying in non-thesis Master’s programmes of good tutor
characteristics in distance education?

2. Arethere differences between these perceptions in terms of student age, gender, university, subject
field, previous online learning experience, and the number of semesters spent in the programme?

3. What are students’ expectations of good tutors and advisors in distance education?
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A mixed methods research design, specifically the concurrent triangulation strategy was employed
(Creswell, 2007). First, a questionnaire was used to collect quantitative data, followed by interviews to
collect qualitative data. Data were analysed separately, and their results compared and combined after
completion of their individual analyses. Both data types have equal weight in this study.

Participants and Data Collection

The population of this study is students studying in non-thesis Master’'s DE programmes in Turkey. In 2015,
of 47 public and private universities offering DE Master’s programmes in Turkey (HEC, 2016), researchers
had access to two public universities (Ul and U2) that were purposefully selected for their
representativeness, based on their Learning Management Systems (LMSs). Their LMSs for DE represent
the two most commonly used in these programmes in Turkey (Enocta and Moodle); representing 70% of
universities offering DE graduate programmes in Turkey for 2016. They both used Adobe Connect for online
sessions. The distance education courses in both universities are conducted fully online except for students’
final exams and the degree requirement of a research project. Ul had one programme and U2 had eight
distance education programmes.

After the approval of the Human Research Ethics Committee in both universities, an online questionnaire
was sent to all students in both universities. Their contact information was obtained from the Distance
Education Research and Practice Centers (DERPC) which govern distance education programmes in
Turkey. Due to limited response to the online questionnaire even with the reminders, the questionnaire was
administered paper-based at the end of the semester when students came to campuses for final exams. In
U1, all 75 students were given the questionnaire and 54 responded (response rate 72%). In U2, due to
administrative restrictions, 300 students in three programmes were given the questionnaire and 89
responded (response rate 29.7%). Total number of participants was 143 and the total response rate was
38.1%.

Based on the questionnaire results, respondents’ ages ranged from 23 to 52 (M=32.10, SD=5.91) with 22.4%
(n=32) having had previous online learning experience. There were 99 female (69.2%) and 44 male (30.8%)
students. Of the 143 participants, 37.8% studied Classroom Teaching (CT) (n=54), 23.1% studied Health
Institutions Management (HIM) (n=33), 21.7% studied Nursing at Home (NH) (n=31), and 17.5% studied
Educational Administration and Planning (EAP) (n=25).

After the questionnaire’s administration, semi-structured interviews were conducted with students who
were working on their research projects. The students volunteered by writing their email address on the
guestionnaire. No students volunteered from U2. In U1, 11 students from the CT Programme volunteered
out of 25 students, likely due to the rapport they had with the first author who worked in the programme as
a content manager and support personnel. Seven male and four female students were interviewed. Their
ages ranged from 24 to 31 (M=27.27, SD=2.33), and none had previous online learning experience. The
interviews lasted an average of 20.54 minutes.

Instruments

The original questionnaire had five factors with a total of 33 five-point Likert-type items in the form of an
agreement scale developed by Jelfs, Richardson, and Price (2009) which was used to examine students’
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perceptions of a good tutor in DE, with the permission of the authors (e.g. item: “A good tutor helps students
to adopt a critical approach”). These five factors were Critical Thinking (CT), Subject Expertise (SE),
Pastoral Care (PC), Promoting Interaction (PI), and Vocational Guidance (VG). Several demographic items
were added to the questionnaire in order to collect data about participants’ age, gender, university, subject
field, previous online learning experience, and the number of semesters spent in the programme. Since the
language of instruction in Ul and U2 is Turkish, the questionnaire was translated into Turkish, and back-
to-back translated with confirmation from native speaker language instructors.

For each factor, Cronbach’s Alpha Coefficients for internal consistency were satisfactory in both the original
study, in which the Cronbach’s Alpha Coefficients ranged from .66 to .89 (Jelfs et al., 2009) and in the
current study, in which they ranged from .69 to .88. Confirmatory Factor Analysis (CFA) was conducted to
confirm the five-factor model. Considering the standardised path diagram and the obtained fit indices, it is
concluded that the CFA results provided sufficient evidence for the factors (x2 (485)=924.32, p<.05,
¥2/df=1.89, RMSEA=.080, SRMR=.084, RMR=.056, PNFI=.557, CFI=.881).

A semi-structured interview schedule with probing questions was developed in Turkish based on relevant
literature and the research questions. For its content validity, two subject field experts examined the
schedule and a pilot implementation was conducted with two participants. The final form had two sections
and nine items, with four about tutors and five about advisors. The interview questions were about the
characteristics of good tutors and advisors, their support for students’ learning, motivation, and
independent work, their advising process, and interaction with students.

Data Analysis

For the first research question, descriptive data analysis was conducted. For the second research question,
Pearson correlation, Independent samples t-test, and MANOVA were conducted. For the third research
guestion, qualitative data in the form of audio recordings were transcribed and the data were analysed using
Constant Comparative Method (Glaser & Strauss, 1965). As a guide, the five factors of the questionnaire
were used as the main categories in the qualitative data analyses regarding students’ perceptions and
expectations from tutors. However, since the questionnaire has no items regarding advisors, the data about
the advisors were analysed considering the advisor expectations listed by Wisker (2012). To establish
trustworthiness (Lincoln & Guba, 1985), triangulation was applied by comparing and combining interview
and questionnaire data analyses in the findings section. Resulting categories and subcategories were
reported with their occurrence frequencies. A member check was used and two researchers conducted
gualitative analysis independently. The comparison of main and subcategories of the two researchers
resulted in 78% agreement. Then, the two researchers refined the main and subcategories in order to reach
total agreement.

Results
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Perceptions of Good Tutors Based on Questionnaire Data (Research Question 1)

CT has the highest average mean score (M=4.44), followed by SE, and PC. Pl and VG factors had relatively
lower mean scores (Table 1). The participants’ ratings for individual questionnaire items ranged between
3.48 and 4.59, indicating positive perceptions for all listed tutor characteristics.

Table 1

Descriptive Analysis Results of the Factors in the Questionnaire

Factors in the questionnaire M SD
Critical Thinking (CT) 4.44 A1
Subject Expertise (SE) 4.40 .52
Pastoral Care (PC) 4.23 .53
Promoting Interaction (PI) 3.86 12
Vocational Guidance (VG) 3.67 .99

Note. 1: Strongly Disagree, 5: Strongly Agree.

Variations in the Perceptions of Good Tutor Characteristics (Research Question 2)

There was negative, significant, and low correlation between participants’ age and their good tutor
perceptions in terms of Pl (r=-21), VG (r=-.17), and PC (r=-.17; Table 2). This indicates that the younger
the student, the higher their perceptions of good DE tutors for these factors.

Significant differences were found in the participants’ ratings when their gender, university, subject field,
and previous online learning experience were examined. There was a significant mean difference between
male and female students for SE and PC factors. Male students had higher mean scores (p<.01) in both
factors. There were also significant differences in results among the two universities and their programmes.
The students at U2 had higher mean scores than those at U1 on CT, VG, and PI factors. MANOVA results
showed a significant multivariate main effect for subject field with Pillai’s Trace=.25, F (15,411)=2.46,
p<.05, with effect size of .08. Follow-up ANOVA tests were conducted and tested based on p<.01 using the
Bonferroni method due to several comparisons. Although there was no significant difference between the
three programmes at U2, the students registered to HIM and NH programmes at U2 had higher mean score
on PI factor than students registered to the CT programme at U1.

For the VG factor, there was a significant mean difference between participants who had previous online
learning experience and those who did not. Students who had previous learning experience had higher
ratings for this factor. The number of semesters spent in the programme did not have a statistically
significant impact on student perceptions.
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Summary of Results for Research Question 2

Variables Analysis CT VG SE PI PC Conclusion
based on
p<.01

Age Pearson - p<.05 - p<.05 p<.05 Significant

correlation Relationship
VG, PI, PC

r -.16 -17 -.06 -.21 -17

Gender Independent - - p<.05 - p<.01 Significant

(M/F) samples differences for

t-test SE: M>F
PC: M>F

Cohen’sd 17 21 A4 A1 49

University Independent  p<.05 p<.05 - p<.01 - Significant

(U1/U2) samples differences for

t-test CT: U2>U1
VG: U2>Ul1
Pl: U2>U1

Cohen’sd 40 40 .02 .66 A1

Subject Field MANOVA - - ap<.05 p<.0l - Significant

(EAP, HIM, differences for

NH, CT) Pl: HIM>CT
(p<.01)
NH>CT (p<.01)
No significant
difference for
aSE: HIM>NH
(p>.01)

Partial 2 .05 .04 .06 13 .03

Previous Independent - p<.01 - - - Significant

Online samples difference for

Learning t-test VG: Previous

Experience Experience>No
Experience

Cohen’sd .10 .64 .07 31 .26

Completed Independent - - - - - No significant

Semesters samples difference

1,2) t-test

Cohen’sd .09 .08 .28 .04 .33

Note. CT: Critical Thinking, VG: Vocational Guidance, SE: Subject Expertise, Pl: Promoting Interaction, PC: Pastoral

Care.

a Bonferroni correction has been applied to individual ANOVA (p<.01).
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Perceptions of and Expectations from Good Tutors and Advisors (Research Questions 1
and 3)

A comparison of quantitative and qualitative data analysis results for triangulation showed complementary
findings. In reporting the interview results, the 11 participants are represented with letters A to K.

For students’ perceptions of good tutors, the major theme was Critical Thinking, which included three main
categories: instructional approach, presentation, and evaluation. The students appreciated tutors’ use of
both online (n=4, ABFG) and video lectures (n=3, BCH). However, they complained about the overuse of
the presentation method and expected tutors to use alternative methods, constructivist, and student-
centred approaches (n=7, ACDEFHK), and to adapt their lectures specifically for DE (n=1, C). The students
expected tutors not to read lecture notes or presentation slides (n=6, BCDGHK), but to give in-depth and
easy to understand explanations (n=2, BIl). They wanted lectures to be well planned (n=2, AC), interesting
(n=8, BCDEFHIK), of satisfying depth (n=3, CFK) with useful visuals and videos (n=4, CGI1J), and with
various concrete, real-life examples that facilitate understanding the application of theories (n=9,
ABCDFGIJK). This result complements the quantitative analysis results that students perceived a good
tutor should provide stimulating and interesting lessons that facilitate critical thinking.

Although the evaluation category was not included in the questionnaire, interview results showed that
students wanted their tutors to use alternative evaluation methods rather than written tests to determine
students’ overall performance (n=2, CK). They desired their tutors to assign individual, interesting, and
useful homework (n=2, HK), give adequate information about the exams (n=2, BH), and to have fair and
sound evaluation methods (n=3, CJK).

Regarding interaction and communication, the students perceived that their tutors should make use of a
variety of tools and methods for communication and interaction (n=5, ABCIJ) provided in their LMS (n=3,
CFH) or with social media (n=5, ABGIJ), and should give information about these tools (n=2, DK). The
guestionnaire did not include a category about DE tools and technologies for communication. In the
interviews the students argued that there should be a mutual effort in establishing student-tutor
communication (n=3, BCD). Similar to the questionnaire results, the students expected tutors to promote
and facilitate student-student communication, discussion, and sharing (n=4, ABIK). However, the students
had different opinions about the use of group projects (n=2, AK). Moreover, tutors were expected to
moderate the discussions and questions in online lectures effectively (n=2, AK), and encourage students to
ask questions and answer vocally rather than textually in order to minimise misunderstandings of written
communication (n=2, DI).

In the Pastoral Care theme, two categories emerged similar to the questionnaire results: giving feedback
and attitude toward helping students. The students expected their tutors to answer their questions in a
timely manner (n=10, ABCDFGHIJK) and for all students (n=3, ACJ). They expected tutors to read their
assignments (n=2, BK), provide them with timely, regular, frequent, adequate, and mostly written feedback
with suggestions (n=9, ABCDEFGHJ). Similar to the results of the questionnaire’s data, good tutors
motivate students (n=1, D), understand the challenges of adult DE learners (n=2, DG), have interest in
helping students (n=5, CDGHK), devote time for their students (n=4, ADJK), know their students and their
names (n=1, C), and take students’ opinions into account in course decisions (n=1, F). Tutors should provide
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them with their available times for contact (n=1, F) and be able talk to them on the phone (n=5, BDGHI).
They perceived that good tutors are devoted to their profession as educators (n=3, DGJ) and tutors (n=1,
J).

In addition to the questionnaire results for Subject Expertise, three categories were found in the interview
results: subject field expertise, distance communication skills, and technology expertise. Students reported
that good tutors know content area well (n=2, DG), answer questions satisfactorily (n=1, H), and bring
different approaches and trends to discussions (n=1, K). However, students perceived that subject field
expertise is not adequate and a good tutor should know how to communicate that material in the best way
using technology (n=2, BG). Tutors were expected to have adequate knowledge and skills in technology
(n=6, EFGHIJ), including computers, Internet tools, and LMS as well as skills in online course
management, troubleshooting (n=2, HI), and creating graphics and visuals for their courses (n=1, G).

Vocational Guidance theme was rarely mentioned in the interviews and it is also the lowest-rated category
in questionnaire results. Interview participants appreciated when tutors emphasise topics and skills that
will be useful for their future career (n=1, E). However, they do not want to use the time in online lectures
for vocational guidance (n=2, JK). The following quote represents some of the common challenges the
interview participants encountered:

Tutors read text during videos and students become bored... we should be able to talk, discuss a
variety of topics. Lecture, lecture, lecture, up to a point. After a while | want to talk, discuss lots of
other things, about articles, recent information. Tutors cannot answer all the e-mails, so the
students try to ask questions about the things they don’t understand during [online] lectures.
Everyone is the same, they don’t watch the lecture videos, and then when they ask questions there,
it becomes a mass of questions. (K)

Regarding the expectations from their advisors, 12 categories were refined based on Wisker’s
(2012) list, which outlines 12 expectations students have of their research advisors. In the
interviews, the most frequently stated expectations concerned advisors’ guidance. Students
expected to receive early guidance with clear explanations (n=7, ABCEFGK), and continual
guidance with scaffolding as their research progresses (n=7, BEGHIJK) and as students get more
independent (n=6, ABEDGI). They want to be informed during critical points where their research
might go astray (n=4, CDJK). Students needed guidance about topic selection (n=7, BEDFHIJ),
gaps in the literature and problem statements (n=10, BCDEFGHIJK), and the scale of the research
(n=6, BEDHWNJ)). They wanted advisors to guide them to topics that were not only timely and
important but also interesting, doable, and useful for students (n=6, BEDFIJ). They wanted
advisors to help them with searching literature and access resources (n=7, ABEGIJK), and to
provide them with exemplary articles (n=4, AGIJ). They also needed guidance for the design of
the study (n=3, AJK), methods (n=4, BCIJ), data collection (n=7, ABCFGJK), and writing (n=3,
EIK). During this continual guidance, they wanted advisors to thoroughly read, examine, and
comment on their reports (n=7, ADEFHIJ), and to give formative feedback instead of summative
(n=6, CDEHIJ). They strongly desired timely feedback for their work (n=7, ABCFHIK), and the
provision of constructive criticism with suggestions (n=6, BCDFIJ) and praise (n=2, AD). For
example, one student reported:
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First, | want to receive feedback when I ask a question... Second, he/she has to be the subject field
expert, | mean, we learn at least the theory, the steps of the project, but during application, when |
ask one-on-one, or how it will be, he/she has to help me. Third, he/she has to motivate me regarding
the project. This is very important to me because sometimes you may really feel drained as we are
working, have our own troubles, and among other things, we try to get a graduate degree too. (1)

Expectations for advisors to be available, friendly, and supportive were reported frequently. Availability of
an advisor with timely replies to questions was the most important issue for the students (n=6, ABHIJK)
and they preferred telephone as the main communication media for questions (n=11, ABCDEFGHIJK).
They wanted their advisors to arrange office hours so that they can call them without hesitation (n=4, ABCF)
or to provide remedial online sessions (n=2, Bl). They appreciated advisors who are open, friendly,
understanding, supportive, ready to help, and approachable (n=9, CBDFGHIJK). They wanted advisors to
share interest in their research (n=2, DK), value their research and efforts (n=2, AD), and to motivate (n=6,
ABDEIK). They also wanted their advisors to initiate communication occasionally by calling students to
check on their progress (n=3, BCD) and encourage students to share and communicate with other students
(n=3, D1J).

The students also valued their advisors’ knowledge and expertise in research and methodology (n=2, GI),
their original ideas, and their efforts to keep up with the field (n=1, G). They appreciated advisors who
support, motivate, and guide students for publishing and help students prepare research for publication in
their career (n=3, BEI).

Discussion

Learning Environment

Participants criticised tutors’ dull presentations, minimal interaction with students, and failure in online
discussion moderation. They desired motivating, interesting, stimulating, and resourceful learning
environments where they are allowed to be independent learners and can discuss and engage in critical
thinking. The theory of Transactional Distance also suggests that course structure needs to be organised for
challenging students’ cognitive abilities (Moore, 1993). The participants required support for improving
their critical thinking skills (Abdulla, 2004; Jelfs et al., 2009) and they desired meaningful and real-life
applications of learning to improve their writing and research (Holzweiss et al., 2014). Moreover, they
wanted to be acknowledged for their potential and for their work (Edwards et al., 2011).

The learning environment must be flexible so that tutors can implement various teaching strategies to meet
students’ learning needs (Howland & Moore, 2002). With diverse backgrounds of DE graduate students
(Wisker, 2012), discussions can be used more effectively to improve students’ critical thinking and their
perspectives about controversial issues in their fields. Therefore, training for new DE tutors should ensure
that they are equipped with appropriate strategies for distance learning environments.
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Supporting interactions between students is especially important for their socialisation. However, in the
current study, although students expected to be in contact with their classmates, their preference for
collaborative work varied. Some preferred not to be involved in collaborative work because of
communication and task completion problems with their teammates over distance (Capdeferro & Romero,
2012). To allow for such individual preferences, collaborative work could be optional. However, tutors
should still employ a variety of tools and methods of communication and collaboration for those who wish
to collaborate and not feel isolated. As social groups lead students to perseverance and success, advisors
should support students to participate in academic communities for sharing, learning, and emotional
support including reading and writing groups, online forums, seminars, workshops, and social networks
(Wisker, 2012).

Regarding assessment, written tests may not be appropriate to measure problem solving, as argued by the
participants. Similar to Holzweiss et al. (2014), the participants desired to engage in authentic work to apply
theory into practice. Considering the increasing capabilities of Internet technologies and resources, a
variety of online assessment methods including authentic tasks, problem-solving activities, and
performance assessment can be used with formative evaluation (Oosterhof, Conrad, & Ely, 2008).

Interaction

Participants desired quality interaction with their tutors and advisors (Schroeder et al., 2016) and perceived
them as primary sources of academic support (Cain et al., 2007). They perceived that providing feedback is
the most important characteristic of a good DE tutor (Cain at al., 2007; Edwards et al., 2011; Howland &
Moore, 2002; Lessing & Schulze, 2002) and expected quality and individualised feedback. They wanted
advisors to give guidance and scaffolding and to give forewarnings in the research process before making
vital decisions for their research. They also wanted advisors to reduce guidance as students become more
independent, to monitor their progress throughout the stages of research, to provide adequate examples
and resources, and to provide guidance for publication. Some participants requested remedial sessions
(Lessing & Schulze, 2002). However, interview results showed that some students hesitate to make contact
with their tutors and advisors, preferring not to disturb them. Therefore, they want them to have strict
virtual office hours and want to be able to contact them on the phone to discuss complex problems
(Howland & Moore, 2002). Moreover, they want communication to be initiated mutually and they want
their advisors to be interested and excited about their students’ research. Clear and polite communication
is appreciated (Wisker, 2012). As stated by the participants of this study, a good tutor and advisor needs to
be committed to the profession as it requires individual attention, support, and mentoring (Holzweiss et
al., 2014; Young, 2006). Research advisors may need to be trained through workshops and consultation
with experienced mentors for effective supervision of DE students’ research (Lessing & Schulze, 2003).

Expertise

Participants agreed that good tutors and advisors know their field (Abdulla, 2004; Edwards et al., 2011;
Jelfs et al., 2009), keep up with new research, and apply these to their courses and supervision. Tutors are
expected to have skills and expertise in technology, troubleshooting, online course management, and
creating visual course materials. However, Abdulla (2004) found that students just expect basic technical
competencies from their tutors. Howland and Moore (2002) suggest that integrating new technologies just
because they are popular may increase the technical problems tutors and students will experience in DE.
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Any lack of tutor competency in using technology may decrease their teaching efficiency. Therefore, it is
essential for inexperienced DE tutors to have hands-on training to effectively integrate technology into their
courses.

Individual Differences

Although most of the participants perceived that a good DE tutor promotes interaction and provides
Pastoral Care, younger students had higher expectations of tutors. This finding might suggest that these
two factors relate to students’ self-regulation skills which may develop over time with experience. Moreover,
students’ preference and level of independent learning may influence their expectations from their tutors
(Howland & Moore, 2002).

Similarly, as within Jelfs, Richardson, and Price’s (2009) research, younger participants expected more
Vocational Guidance. Participants in U2, and participants with previous online learning experience also
expected more Vocational Guidance. However, this factor had the lowest mean scores from the
guestionnaire and was rarely mentioned in the interviews. The interview participants were all employed
during data collection, which may explain their lack of attention to this factor. The study by Holzweiss et al.
(2014) suggests that while online discussion forums are useful for vocational peer information exchange,
students may not consider it as a priority expectation from tutors and advisors.

Promoting Interaction showed differences in terms of university and subject field. This suggests that
graduate students’ perceptions of good tutors in terms of Promoting Interaction may vary depending on the
DE context including styles of interactive teaching strategies of tutors, subject field, LMSs, and university
culture, probable since DE learning environments may affect students’ perceptions and satisfaction
(Trinidad, Aldridge, & Fraser, 2005). The disciplinary differences may further affect the conception of a
good tutor (Jelfs et al., 2009).

Conclusion, Implications, and Recommendations for Further Research

Being a tutor and advisor in DE programmes usually necessitates an increase in workload (Pattillo, 2005).
Tutors and advisors have to adapt to new teaching styles and new technology (Wisker, 2012). The main
challenges of supervisors include students’ unrealistic expectations regarding the effort and time needed to
complete their research, students’ poor writing abilities, and poor work standard (Lessing & Schulze, 2003).
However, DE graduate students have various expectations from their tutors and advisors. Some of these
expectations are unrealistic for tutors and advisors who are struggling with other responsibilities, while also
expected to be available to students anytime, because this is a key premise of DE (Howland & Moore, 2002;
Wisker, 2012). DE students struggling to balance their work, family, and education may procrastinate due
to work and family problems (Edwards et al., 2011; Kahu, Stephens, Leach, & Zepke, 2013; Wisker, 2012).
Therefore, negotiated and well-communicated expectations of tutors, advisors, and students may increase
student satisfaction and programme quality.
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Guiding DE students is a unique challenge considering diverse student profiles, communication methods,
technological competencies, and the integration of technology for communicating and collaborating with
students (Wisker, 2012). Furthermore, novice advisors may need training on mentoring graduate students
regarding the rules, conventions, and trends of their disciplinary community. Recent attention on online
doctoral education programmes reminds us that the education of doctoral students requires even more
advanced support for students (Gardner & Mendoza, 2010). As a lack of socialisation in the academic
community may lead to student attrition (Lovitts, 2005), DE tutors and advisors should be strongly
committed to DE. Training for time management skills may assist novice tutors and advisors.

Assessment activities should be reconsidered to challenge students’ critical thinking with authentic
projects. Requiring expertise, detailed planning, creativity, and time commitment from tutors and advisors,
student-centred approaches that facilitate students’ critical thinking skills should be emphasised. Self and
peer evaluations can also be used (Howland & Moore, 2002).

This study has implications to TD theory, supporting its main principles while reporting graduate students’
perceptions as novice researchers who may need the support of dialogue, structure, and autonomy in their
DE programmes. This current study provided desired tutor and advisor actions from the perspective of
graduate students to optimise TD, highlighted the importance of individual student characteristics in course
design (Benson & Samarawickrema, 2009; Huang, 2002; Huang et al., 2016; Stein et al., 2005), and
established the importance of interaction and flexibility to meet students’ learning needs.

Although conducted in the Turkish context, findings can be used in the design and improvements of DE
courses in similar programmes. In this current study, although generalisability of the findings was increased
by collecting data from two representative universities in Turkey, results might still be limited because the
interviews were conducted in only one programme. The study can be repeated with a more representative
groups of students from all types of disciplines in a variety of graduate programmes and also with doctoral
DE students.

Moreover, further studies can be conducted on the relationship between students’ expectations and their
satisfaction in a longitudinal study. Further qualitative research can be conducted to explore the
expectations of students from different age groups since the age of the participants of the qualitative phase
of this study was low. Finally, tutor and student personalities, content, and students’ levels may determine
the level of dialogue and interaction students prefer within a DE course (Moore, 1993). Therefore, for
quality online graduate classes, there is potential for research on ideal frequency, duration, depth of
discussions, as well as consideration of students’ individual differences and capabilities of the tutors and
advisors.
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Abstract

This article discusses the need to innovate education due to global changes to keep its status as a human
right and public good and introduces Open Education as a theory to fulfil these requirements. A
systematic literature review confirms the hypothesis that a holistic quality framework for Open
Education does not exist. For its development, a brief history and definition of Open Education are
provided first. It is argued that Open Education improves learning quality through the facilitation of
innovative learning designs and processes. Therefore, sources of learning quality and dimensions of
quality development are discussed. To support the improvement of the learning quality and design of
Open Education, the Reference Process Model of ISO/IEC 40180 (former ISO/IEC 19796-1) is
introduced and modified for Open Education. Adapting the three quality dimensions and applying the
macro, meso, and micro levels, the OpenEd Quality Framework is developed. This framework combines
and integrates the different quality perspectives in a holistic approach that is mapping them to the
learning design, processes, and results. Finally, this article illustrates potential adaptations and benefits
of the OpenEd Quality Framework. The OpenEd Quality Framework can be used in combination with
other tools to address the complexity of and to increase the quality and impact of Open Education. To
summarize, the OpenEd Quality Framework serves to facilitate and foster future improvement of the
learning design and quality of Open Education.
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Introduction: The Need to Change Learning and Education

In these challenging and fast-moving times, it is most important to underline: Education is a human
right and public good. Education must be continuously provided, innovated, and improved to keep this
status in the face of major global challenges (United Nations, 2015). This article describes the needs and
potential approaches in theory and practice to meet societal requirements by providing an overview of
Open Education as well as introducing the OpenEd Quality Framework for innovating and improving
future learning quality and design.

The two main change drivers of our so-called "digital age" are the globalisation and Internet, which
modify all parts of our lives, working conditions, and societies as already analysed in detail (Stracke,
2018). That is happening even though the majority of people worldwide (currently 4.2 billion of the
global population of 7.4 billion in the year 2016) are still offline and Internet access is very unequal in
the Northern and Southern hemispheres (World Bank, 2016). On the other hand, the Internet is more
evenly spread than income over the world and the number of Internet users is increasing rapidly (it
tripled during the last 10 years from 1.0 to 3.2 billion) and in addition 5.2 billion people have mobile
phones and almost everybody (7.0 out of 7.4 billion) is within the mobile coverage (World Bank, 2016).

Globalisation and the Internet have previously challenged and continue to challenge all societies
especially in regards to learning and education (education and training in schools, universities, at work,
and online; Gaskell & Mills, 2014). On the other hand, globalization and the Internet also offer new
opportunities for innovative (formal, non-formal, and informal) learning (Organisation for Economic
Co-operation and Development [OECD], 2016). Due to these mutating conditions in societies, there is
acurrent and increasing need to change education, reflecting this ongoing societal revolution in relation
to required competences in the future (Weinert, 2001; Westera, 2001; Stracke, 2015). Nevertheless,
investments in education and training are more or less stable and not increasing in many countries
despite the general recognition of their importance (OECD, 2016).

Methodology

To our knowledge, there is currently no quality framework for Open Education that is holistic, or which
implements a philosophy of quality development with a continuous improvement cycle. Our research
guestion is therefore:

e RQI1: How can we derive and develop a holistic quality framework for Open Education from
current state-of-the-art literature and research results?

Our key motivation and assumptions are that (1) such a quality framework for Open Education may
support the introduction of Open Education and increase the use of Open Education and (2) a quality
framework will facilitate the needed change and improvement of learning and education.

Based on our long-term research focus on the quality of Open Education, our hypothesis is:

e H1: There is currently no holistic quality framework for Open Education that (1) follows the
total quality management philosophy with continuous improvement cycles and (2) addresses
all educational levels (micro, meso and macro).
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First, we have conducted a systematic literature review to prove (or refute) our initial statement and
hypothesis that no holistic quality framework for Open Education exists. A systematic literature review
summarizes the state-of-the-art about a selected topic. It uses pre-defined methods and results are
documented in a systematic review protocol. This type of review is based on the rigorous analysis of the
evidences that arise from a careful evaluation of the available literature according to pre-defined and
shared criteria. Thus, it requires a well-structured process that defines the key decisions of the review,
i.e., how studies will be identified, analysed, selected, and evaluated (Booth, Sutton, & Papaioannou,
2016). In our systematic literature review, we are following the PRISMA Statement (Moher, Liberati,
Tetzlaff, Altman, & The PRISMA Group, 2009). It consists of a 27-item checklist that regards methods,
results, discussion, and funding and a four-phase flow diagram that concerns records identifications,
records screening, articles eligibility, and studies included. We followed the PRISMA statement and its
four phases as described below and presented in Figure 1. Our systematic literature review has taken
into account literature published up until July of 2018.

To achieve broadest results after screening and for the full text analysis, we have defined only two simple
selection criteria: (1) literature incorporated must be in English (as new international lingua franca)
and (2) literature incorporated must also be available in full text (to keep as many results as possible
eligible for analysis independent of their scientific level and document type).

We searched the keywords "Open Education™ AND "Quality Framework™ on four global databases. As
results, we received 173 records from Google Scholar (www.scholar.google.com), O records from Web
of Science (Clarivate Analytics through University of Maastricht and Open University of the Netherlands
[OUNL] account), O records from Science Direct (Elsevier through University of Maastricht and OUNL
account), and 8 records from Summons (University of Maastricht through OUNL account), leading to
a total amount of 181 records. Three records were identified as duplicates and removed, leading to 178
records for the screening. In the screening, 18 records were removed as they were not fulfilling the
selection criteria: 11 records were not in English and 7 records were not full text studies. The full texts
of the remaining 160 studies were assessed and none of these studies actually presented or referenced
a holistic quality framework for Open Education. Among these studies were two publications with the
terms quality models and frameworks in the title: Ossiannilsson, Williams, Camilleri, and Brown
(2015) and Jansen, Rosewell, and Kear (2017). Ossiannilsson et al. (2015) compare different quality
models which focus on online education and summarize that all analysed quality models suffer certain
deficiencies and that a holistic quality framework for Open Education is not existing. Jansen, Rosewell,
and Kear (2017) explore quality frameworks for Massive Open Online Courses (MOOCs) only,
classifying these frameworks as a specific type and mode of Open Education and promoting their own
OpenupEd Quality Label, which focuses on self-assessment and benchmarks for MOOCs. Therefore,
both studies cannot be considered to provide a holistic quality framework for Open Education.

Thus, no studies could be included in the planned qualitative and quantitative syntheses. Figure 1
provides an overview of the selection process of the studies.
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Figure 1. Selection process of identified studies following the PRISMA statement.

As a direct consequence of our systematic literature review, we claim that there is no holistic quality
framework for Open Education to our best knowledge. In addition, we have also considered and
analysed further publications that we know from our long-term interest in learning quality in Open
Education (that were not identified by the keywords of our systematic literature review). Of these
publications, there are empirical studies analysing factors for quality education but all of them are
analysing specific effects, such as factors in online Higher Education (e.g., Barbera & Linder-
VanBerschot, 2011), cross-cultural dimensions of online learning (e.g., Gémez-Rey, Barbera, &
Fernandez-Navarro, 2016) and different quality perspectives and expectations (e.g., Stracke et al.,
2018), all of which do not provide a holistic quality framework for Open Education. Finally, our result
is in line with the latest literature review by Esfijani (2018), which articulates a lack of a holistic quality
framework in online education, as well as the absence of an integrated view on the quality of online
education.
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In the following section, we will define Open Education and discuss the dimensions relevant to the
research at hand. Based on our discussion results and the identification of key needs (such as covering
all educational levels) and documents (such as the first international quality standard 1ISO/IEC 40180),
we will develop and present a proposal for a new and holistic OpenEd Quality Framework to improve
the learning quality and design of Open Education.

Definition of Open Learning and Open Education

There is broad consensus that learning and education have to change to reflect and answer the
challenges of rapidly growing globalisation and changes in societies (both leading to uncertainty
regarding needs for changing personal development as well as learning and education, even in short
terms) as discussed above. Learning and education should be changed by opening up to the use of Open
Learning and Open Education (Stracke, 2013a, 2017a). But what do Open Learning and Open Education
mean?

How to Define Open Learning and Open Education?

Open Learning and Open Education have a long history that should not be forgotten and ignored
(Nyberg, 1975; Peters, 2008; Peter & Deimann, 2013; Stracke, 2018). Both terms are used to refer to
pedagogical theories and approaches which follow a philosophy and thinking that can be characterized
by three main beliefs (see for more details Stracke, 2014a, 2015):

1. Learners cannot be forced to learn but can only learn by themselves.
2. Learners have to explore and create their own knowledge, skills, and competences.
3. Educators should not be teachers but facilitators of these self-directed learning processes.

In the following, we will use only the term "Open Education.” In general, the difference between "Open
Education" and "Open Learning" is that Open Education (which can be classified as both formal and
non-formal learning) involves an educator, whereas in Open Learning (often classified as non-formal
or informal learning), the learners learn independently, without support of educators.

We have to define Open Education first: While the concept of Open Education is broad and diverse
(Gaskell & Mills, 2014), we believe that our following definition targets the core meaning of the term
Open Education:

Open Education is designing, realizing, and evaluating learning opportunities
with visionary, operational, and legal openness to improve learning quality for
the learners.

Open Education is as manifold as the term openness (Wiley, 2009), as it can be related to quite diverse
approaches and understandings. Generally, Open Education refers to both, learning innovations and
learning quality. It aims to change educational environments and offer a selection of diverse
methodologies, tasks, and resources for learners. As expressed in our definition as well as discussed
above, improving learning quality has to be the final objective supported by learning innovations.
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Therefore, Open Education must be adapted for given situations, and in particular, for the specific
learners and their needs (Kirschner & van Merriénboer, 2013). The open aspect of Open Education
refers not only to the dimensions of “legal” openness (accessibility and availability), but also refers to
the dimensions of operational openness (such as open design frameworks) and of visionary openness
(such as open policies) (for more details see Stracke, 2017b, 2018).

In the following, we will analyse dimensions of quality development and openness in general before
applying these general quality aspects to Open Education, leading to a general framework for Open
Education called "OpenEd Quality Framework."

Quality Development

Sources of Learning Quality

In international discussions about the need to change education and about future learning (from theory,
research, and politics but also from press, individuals, and social communities), the main focus is
currently on technological innovations and the new opportunities they provide. We suggest that the
discussions regarding the topic at hand can be categorized under two separate strands: the learning
innovation strand and the learning history strand.

Some theories and experts are claiming brand new and extraordinary chances, sometimes promising
new learning eras and paradigms (Stracke, 2014a) even though they are only a fusion of former theories:
e.g., the concepts of connectivism by Siemens (2005) or of Social Learning by Hart (2011). Even the
arrival of fundamental new ways of learning is promised under the label of "learning 2.0 / 3.0" in
analogy to the terms "Web 2.0 / 3.0" (Downes 2005; Karrer, 2007; Redecker, 2009). Finally, new
concepts and descriptions of our world as a ‘flat world' are leading to predictions that the key
competence "to learn how to learn" will become the most important asset for all workers due to
worldwide changes and faster innovation cycles in business sectors and at work (Friedman, 2006).
Those concepts such as 'the flat world' by Friedman (2006) are claiming to constitute a new movement
and progress in education as well as in the whole world. However, it is our belief that such claims for a
new movement and new competences are just marketing speech and cannot be accepted, as it has been
evident in pedagogy for several hundreds of years that "to learn how to learn" is important for learning
processes and progress as well as for the development of personality and competences (Dewey, 1966;
Piaget, 1953; Rousseau, 1968; Vygotsky, 1988).

The discussion articulated above may best be categorized as part of the learning innovation strand.
From this special perspective, it seems that the unique focus on learning innovations is the only pathway
and road map for a better education and training in the future as the change and innovation of learning
are needed. The underlying, and often hidden argument is that through innovations we would earn
many new chances to learn, and without them we are not matching the changing times of globalisation
and worldwide Internet as well as the "new digital generation," and the so labelled "digital natives"
(Prensky, 2001) even though that they are not existing in reality as it could be proven by several studies
(see e. g., Schulmeister, 2008).
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On the other hand, there has been a long-term discussion with a longstanding tradition, since the
beginning of our culture, about learning quality and what constitutes learning covering a broad range
of topics including: the quality of (a) learning objectives and design, (b) learning materials and input,
(c) learning processes, and (d) learning outcomes and the achieved knowledge, skills and built
competences (Inglis, 2005).

We call this debate the (learning) history strand, as in the past, many theories were developed dealing
directly or implicitly with the question how to ensure or to improve learning quality (see for an overview
Stracke, 2006). In the educational history, some topics like quality management for education and
training are less than 100 years old but general concepts aiming at learning quality have existed for ages.

Surprisingly, both discussion strands articulated above were not interconnected and did not reflect each
other (Stracke, 2014a). It seems that those who support learning innovations do not want to refer to
theories of the past, and that the authors of learning history do not want to recognise global changes.
This led us to an important question that requires urgent attention and an answer in our changing times:
What is the relation between learning innovations and history?

Our answer is based on three strong opinions regarding the current societal situation and learning needs
that were explained and discussed in detail by Stracke (2013a):

1. Learning history should not be ignored: Modern innovation theories cannot ignore the treasure
of expertise from history without losing a well-proven foundation for basing their
argumentation.

2. Learning innovations are currently mainly technology driven: But technologies cannot be
successful by themselves, they require an appropriate learning design and setting with an
attractive and motivating learning environment.

3. Learning is not completely changing: The new modes and types of access to and interactions in
learning processes through new technologies do not change completely the way people learn.

Learning quality is more than learning innovations, and the focus on learning quality is most important
for the success of learning processes. Consequently, quality development is the crucial task for learning,
education, and training. Learning opportunities have to meet the needs of the learners and to provide
the appropriate quality to fulfil their requirements. That can sometimes mean a simple learning course
with teacher-centred education, and sometimes a complex sophisticated learning environment with
learner-oriented group work facilitated by an educator as moderator, tutor, or enabler and enriched
with new learning technologies and innovations including social media and online communities. This
means that learning quality cannot be pre-defined but must be adapted to the given situation and
learners. In this sense, learning history and learning innovations are two different approaches and
points of view that are interdependent, and cannot be reflected solely. They must be analysed in
conjunction for achieving the best and appropriate learning opportunity and success. Next to them,
standards are building the third source for planning and designing the best learning opportunity and
quality (Stracke, 2013) as shown in Figure 2. Standards can provide frameworks and instruments for
adapting and reusing plans, designs, patterns, resources, and tools to benefit from return of investment
by several repetitive applications and to achieve continuous quality improvement. Moreover, the
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development of standards and their application and adaptation help all involved stakeholders to discuss
and reach consensus about learning quality and the way to achieve it.

Standards

Figure 2. The three sources for learning quality.

This overall objective for the continuous improvement of learning quality is called quality development.
Quality development has to combine the relevant and appropriate approaches, concepts, and elements
from all three sources that learning quality is based on: History (by learning theories and traditions),
Innovation (by new learning options), and Standards (by consensus building on learning). In the
following, we will discuss first the dimensions for quality development in general that will be transferred
to Open Education afterwards.

Dimensions of Quality Development

The debate on learning quality is very old, but discussions and theories on quality development in
learning and education began only few years ago. Quality development has to be distinguished from
failure reduction, quality assurance, quality management, and total quality management. Failure
reduction and quality assurance are focusing products: failure reduction intends to increase the number
of usable products whereas quality assurance addresses the improvement of the quality of products.
Quality management goes beyond quality assurance and focuses also the production processes to
achieve higher quality. Finally, Total Quality Management (TQM) is defined twofold: (1) on the one
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hand it is considered as quality management plus a continuous improvement cycle and (2) on the other
hand it is a broad and holistic concept and philosophy that includes and integrates all aspects and
dimensions for improving the quality of products, and thus, going beyond their production processes.
Quality development is used here as synonym for the latter holistic definition of TQM.

The concept and philosophy of holistic quality development with continuous improvement cycles were
introduced in Japan first and could gain recognition, acceptance, and implementations worldwide. A
long-term debate has focussed on quality development in general regarding the different quality issues,
aspects, and approaches (Deming, 1982; Juran, 1951, 1992; Stracke, 2006). As articulated by Stracke
(2013a) "quality development covers every kind of strategy, analysis, design, realisation, evaluation, and
continuous improvement of the quality within given systems" (p. 21). Thus, quality development can be
described formally by the selected focus. Quality is not a fixed characteristic belonging to subjects or
systems but depends on the point of view and focus. The differentiation of the focus into the three
quality dimensions Potential, Process and Result was introduced by Donabedian (1980) in the
healthcare sector and has become widely accepted. These three quality dimensions focus on the
following questions (see Donabedian, 1980; for the long-term debate on the quality issues, aspects, and
approaches see Deming, 1982, 1986; Juran, 1951, 1992; Stracke, 2006):

1. Potential dimension: What are the potentials for the quality development in the future?

2. Process dimension: How can the processes be described and optimized for the purpose of
quality development?

3. Result dimension: How can the quality development be supported to improve achieved results
and existing systems producing the results?

Quality development requires a long process to be established and integrated throughout a whole
organization and even the whole society in the case of public goods like education (Freire, 1970;
Volungeviciene, Tereseviciene, & Tait, 2014). Once started, it has to become a continuous improvement
cycle to be successful (Crosby, 1980; Deming, 1986). Quality cannot be described and fixed by a simple
definition because in itself the concept of quality is too abstract. Potential definitions of quality like
"fulfilment of customers' requirements" or "excellent status lacking defects" have to take the perspective
from the individuals (such as the learners in education). Therefore, quality has to be defined and
specified according to the given context and situation considering the perspectives of stakeholders
involved (Donabedian, 1980). It is important to identify the relevant aspects and to specify the suitable
criteria. It is necessary to find a consensus amongst the different views and perspectives to gain a
common understanding of quality for the given context and situation due to different and sometimes
contradictory needs and definitions of quality by all stakeholders (for detailed explanations on context
determinations see Crosby, 1980; Deming, 1986; Donabedian, 1980).

The next question is now: How can quality development be addressed and improved in learning,
education, and training in the digital age? The concept of Open Education tries to provide a framework
in theory and practice for the improvement of the learning quality through the integration of learning
innovations leading to opening up education. Therefore, quality development in and by Open Education
is becoming not only more and more in vogue but also crucial. It is not a fashion but an increasing
requirement due to the huge changes in societies. Thus, the quality dimensions and processes of
education will be introduced in the following and applied to Open Education.
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Quality Dimensions and Processes in (Open) Education

Openness in general and Open Education are vague terms and therefore their dimensions are manifold
due to their usage in different disciplines and subjects (Stracke, 2018). Educational dimensions and
processes are described in the following section so that researchers may apply and use them for
designing the structure of Open Education afterwards.

In the following, we introduce the first and unique international quality standard for education ISO/IEC
40180 that can support the design, realization, and evaluation of Open Education. It was developed and
approved in consensus by the Working Group 5 "Quality Assurance and Descriptive Frameworks" of the
standardisation committee ISO/IEC JTCl SC36 and issued by the International Standardization
Organization (ISO) in 2005 as ISO/IEC 19796-1 (2005). It is currently applied in more than 60
countries worldwide as national standard. ISO/IEC 19796-1 was under official revision that has to
regularly take place every five years. The final revision is approved and published as ISO/IEC 40180
(2017) now.

We have selected ISO/IEC 40180 here as a framework to improve the learning quality and design of
Open Education. It requires adaptation for each given situation and avoids simplifying evaluation of
quality (as often realized by using only one single specified instrument, e.g., for the quality of MOOCs
by Margaryan, Bianco, & Littlejohn, 2015). Other special concepts such as design-based research or
agile approaches are covered by ISO/IEC 40180: They can be combined with the international quality
standard and used for its application and instantiation in specific cases. The Reference Process Model
from this international standard ISO/IEC 40180 provides a general framework for designing the
structure for learning, education, and training that can be used for Open Education, too. It consists of
seven process categories and 38 related processes as shown in Table 1 below.

189



Quality Frameworks and Learning Design for Open Education
Stracke

Table 1

The Reference Process Model of ISO/IEC 40180 (former ISO/1EC 19796-1)

Category & ID Description

Identification and
description of requirements,
demands, and constraints of
an educational project

Needs Analysis

NA

Framework
Analysis

FA

Identification of the
framework and the context
of an educational process

Conception /
Design Conception and Design of an

educational process

CD

Development /
Production

DP

Realization of concepts

Implementation

M

Description of the
implementation of
technological components

Learning Process

LP

Realization and use of the
learning process

Evaluation /
Optimization

EO

Description of the evaluation
methods, principles, and
procedures

NA.1
NA.2
NA.3
NA.4

FA.1
FA.2
FA.3
FA.4

FA.5
FA.6

CD.1
CD.2
CD.3
CD.4
CD.5
CD.6
CD.7
CD.8
CD.9
CD.10
CD.11

DP.1
DP.2
DP.3
DP.4
DP.5

IM.1
IM.2
IM.3
IM.4
IM.5

LP.1
LP.2
LP.3

EO.1
EO.2
EQ.3
EOC.4

Processes

Initiation

Stakeholder identification
Definition of objectives
Demand analysis

Analysis of the external context
Analysis of staff resources
Analysis of target groups

Analysis of the institutional and
organisational context

Time and budget planning
Environment analysis

Learning objectives

Concept for contents

Didactical concept / methods
Roles and activities
Organisational concept
Technical concept

Concept for media and interaction design
Media concept

Communication concept
Concept for tests and evaluation
Concept for maintenance

Content realization
Design realization
Media realization
Technical realization
Maintenance

Testing of learning resources
Adaptation of learning resources
Activation of learning resources
Organisation of use

Technical infrastructure

Administration

Activities

Review of competency levels
Planning

Realization

Analysis

Optimization / Improvement
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Quality does not exist in a simple manner as we have shown before. First, all stakeholders have to define
their own understanding of what the term “quality” stands for in relation to the given context. Then
these different perspectives and opinions about quality have to be combined, to be brought into
consensus and transferred into practice. The specifications of relevant aspects and criteria to define
quality as well as the applications of these criteria into the given context of the organisation are quite
abstract by themselves (Stracke, 2010a). For this purpose, the development of ISO/IEC 19796-1 (now
ISO/IEC 40180) was started to achieve a common reference framework and the first international
guality standard for learning, education, and training based on global consensus.

In a given situation and context, the relevant processes of the quality standard have to be selected and
adapted. Figure 3 below presents an example for the selection of relevant processes that are marked in
dark grey (for an adaptation model to introduce quality development and in particular ISO/IEC 19796-
1 see Stracke, 2010b). The selection of the processes was realized in workshops and discussions among
all involved stakeholders.

Analysis of the Learning Content Testing of learning

Initiation ., = Jie Administration Plannin
external context objectives realization resources g
'Sta kghold:er Analysis of staff Concept for Dgﬂg!l Aczlaption of Activities Raslization
identification resources contents realization learning resources
Definition of Analysis of target Didactical Media Activation of Review of Analysis
objectives groups concepts/methods realization learning resources  competence levels y
) Analysis of the Roles and Technical Organization Optimization/
Demand analysis .~ 7° T e g
s institutional and activities realization of use improvement
organizational e ;
ottt Organizational Wi tenancs : Technical
concept infrastructure
Time Iaanndn:anudget Technical
P 9 concept
Enwrorrr:lenl Concept for
ADRD media and
interaction design
Media
concept

Communication
concept

Concept for tests
and evaluation

Concept for
maintenance

Figure 3. Example for adaptation of ISO/1EC 40180 (former ISO/1EC 19796-1).

We propose the following modification of the process categories presented in Table 2 below to allow a
more simplified version with only four process categories plus evaluation and optimization as
overarching activities and tasks that are targeting all other four process categories. The argumentation
for the changes is that the two categories "Needs Analysis" and "Framework Analysis" as well as the two
categories "Development / Production” and "Implementation” are normally undertaken together
whereas the "Evaluation / Optimization™ is often realized by different stakeholders. In addition, we want
to highlight the importance of the optimization and the involvement of the learners in this crucial
process for the continuous quality development.
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Table 2

Process Categories of ISO/IEC 40180 and Proposed Modifications

“ ISO/IEC 40180 Proposed Modification
n Needs Analysis
Analysis
“ Framework Analysis
- Conception / Design Design
“ Development / Production
Production
“ Implementation
n Learning Process Learning
EV Evaluation
Evaluation / Optimization
Optimization

The standard ISO/1EC 40180 presents a good example of an internationally developed and recognised
instrument for Open Education. It is valuable and applied worldwide due to its ability to be adapted for
each given situation. Such flexible and adaptable instruments are required for the future spreading and
implementation of Open Education. In the following, we apply general quality aspects to Open
Education leading to a general framework called "OpenEd Quality Framework."

Quality and Levels of Open Education

In the following, we want to develop a general framework called "OpenEd Quality Framework."
Therefore, we will begin by applying general quality aspects to Open Education including the three
dimensions of quality development (as discussed above) as well as the three levels of education (macro,
meso, and micro).

Quality Dimensions for Open Education

We can transfer and apply the three generic quality dimensions that we have analysed above to learning,
education, and training in general and in particular to Open Education:

1. Learning objectives: To address and exploit the full potential of future learning, education, and
training and to ensure its best quality development, the learning vision and objectives have to
be defined precisely. They have to meet the given situation and sometimes very diverse target
groups as the best quality always differs and is dependent on the circumstances and conditions.
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In particular, in Open Education with self-directed learners, the individual learning objectives
are normally manifold that designers have to reflect. Sometimes a simple solution is meeting
better the learning objectives and individual needs than a highly sophisticated learning
opportunity.

2. Learning realization: The learning realization is covering all processes in learning, education,
and training related to its quality development. That includes the definition of learning
strategies as well as the design of learning, education, and training and its practical
implementation, assessment, and evaluation in courses and any other learning opportunities.

3. Learning achievements: Learning achievements are the results of the realized learning
opportunities, i. e., what the learners have learned. We have to underline that this dimension is
very different in learning, education, and training compared with other sectors. In learning,
education, and training, the achievements are not a result of a production or service process but
are built and achieved by the learners themselves. Therefore, the learning opportunities as
products of learning providers cannot be judged objectively (like for travel services) but only
individually for the specific given learning objectives. In particular, a learner can judge the
quality of a learning opportunity only after its completion. Therefore, the quality development
in learning, education, and training is more complex and difficult than in any other sector.

Figure 4 illustrates the quality dimensions and their application to Open Education:

Objectives

potentiy,

Figure 4. Quality dimensions in Open Education.
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Levels of Open Education

In general, learning, education, and training can be divided, like other sectors, into the three levels:
macro level, meso level, and micro level (Stracke, 2017b). The needs analysis, design, development,
realization, and evaluation of Open Education have to focus and include these three levels:

1. Macro level: At the macro level, organizational and societal contexts including policies, vision,
philosophy, strategy, and official curricula from public authorities and impact are addressed,

2. Meso level: At the meso level, the institutional processes and the design processes of learning
opportunities and their programmes and curricula including all different types and levels of
education are analysed,

3. Micro level: At the micro level, specific learning opportunity and learning experiences of
individual learners are examined.

These three levels can be applied to Open Education as well as to the three quality dimensions as we
will explain in the following.

In Open Education, the following key stakeholders and entities are involved at the three levels as shown
in Table 3.

Table 3

Key Stakeholders and Entities in Open Education at the Three Levels

Key stakeholder Entities in Open Education

International, national and

regional public authorities,

associations, movements,
societies

Open policies, visions, mission
statements, strategies and
public curricula

Macro level

Organizations including learning  Open methodologies, learning

designers and providers and designs, patterns, study
Meso level e :
their institutional units and programmes and courses,
departments assessments and evaluations

Learners and educators
including teachers, lecturers,
trainers, moderators, tutors and
evaluators

Open courses, MOOCs, OER,
lesson plans, learning units and
modules

We can also transfer the quality dimensions to the Open Education and differentiate them for the three
levels as shown in Table 4.
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Table 4

Quality Dimensions in Open Education at the Three Levels

Quality dimension In Open Education (OE)

Macro level Open Policies of OE
Le.arn!ng Meso level Anticipated learning objectives for OE
objectives
Micro level Individual learning objectives in OE
Macro level Learning strategy of OE
L i . .
e?ml.ng Meso level Learning design for OE
realizations
Micro level Learning activities in OE
Macro level Learning impact of OE
Learnin .
.ea ing Meso level Organizational development for OE
achievements
Micro level Competence developmentin OE

In the following, we transfer the quality dimensions and levels of Open Education into a general
framework called "OpenEd Quality Framework™ as basis for the further development of appropriate
instruments and tools to improve the quality of Open Education.

The OpenEd Quality Framework

In this section, we develop a general framework called "OpenEd Quality Framework" for the design,
realization, and evaluation of Open Education. The Open Education (OpenEd) Quality Framework
combines and integrates the quality dimensions in Open Education (cf. Figure 4) with the three levels
of Open Education (cf. Table 4) as discussed above. Figure 5 illustrates these relationships.
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Figure 5. Quality at macro, meso, and micro level in Open Education.

Furthermore, we can apply the process categories as modified above (cf. Table 2) to the three levels in
Open Education as presented in Figure 6 below.

P2
5
s
<
o2
w

uoljdnpolid
uoijenjeAay
uonezjwndo

Buiuiean

Realizations

Figure 6. Processes at macro, meso, and micro level in Open Education.
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Figure 6 presents the overview of which levels are addressed by the six process categories (e.g., AN is
addressing the macro and meso levels, whereas DE is addressing all three levels) and shows in addition
the relationship between the three quality dimensions and the process categories. For each of the six
process categories and at each level that they are covering, we need appropriate services and
instruments to support and improve the overall quality development in Open Education. Some
instruments and tools are already developed and in practice such as the Quality Platform Learning
(QPL, 2011), the Evaluation Framework for Impact Assessment (EFI, see Stracke, 2014b, 2013b). A
general framework for the introduction of quality development also exists: The IDEA(L) framework
(Stracke, 2010b), which consists of four phases "Initiate, Do, Evaluate, and Act" (adapted from PDCA
cycle presented by Deming, 1982) and was also integrated into the international quality standard
ISO/IEC 40180 (2017). Furthermore, the OpenEd Quality Framework can be combined with the Quality
Reference Framework (QRF) that was developed for MOOC:s as a specific type of Open Education with
contributions from several thousands of MOOC learners, designers, facilitators, and providers (Stracke
etal., 2018).

The methodologies and philosophies of education have to be adjusted to meet both current and future
challenges. We need to modernize and open up education to better fit the given situation. Open
Education can improve the quality of education and we have to improve the design of Open Education,
to achieve a long-term and sustainable improvement of the learning quality across all educational
systems, communities, sectors, and societies worldwide.

Conclusions

This article can only initiate the debate on the importance and impact of Open Education: Open
Education can improve the quality of education and we need to improve the learning quality and design
of Open Education for its broad acceptance and implementation. Our systematic literature review
revealed that a holistic quality framework does not currently exist for Open Education. Therefore, we
developed and presented the OpenEd Quality Framework as the first holistic quality framework. It can
be used for any type of Open Education and must always be adapted to the given situation. Future
research and publications are required and already started to provide more results, tools, insights,
recommendations, and argumentations for further discussions and improvements.

We believe in education as a human right and public good. To keep this status due the major global
challenges, learning and education have to be changed through the introduction of Open Education.
This overview of Open Education in theory and practice presented the needs and potential approaches
to meet these requirements. First, Open Education was defined and its history was briefly outlined. The
dimensions of quality development and openness were analysed in general. Afterwards, they were
transferred and adapted to Open Education. Finally, the OpenEd Quality Framework was developed
integrating the modified quality dimensions and three levels of Open Education. It can be combined
with other presented instruments, such as the quality standard ISO/IEC 40180 and other specific
quality frameworks such as IDEA(L), EFI and the QRF.

To summarize, the OpenEd Quality Framework facilitates and fosters the development and
improvement of the learning quality and design of Open Education. We believe in the importance of
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Open Education for our common future. It can positively impact all our personal lives and developments
as well as all learning processes, educational systems, and societies worldwide.
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Abstract

This article examines the effect of two Open Educational Resources (OER) - Khan Academy Collection
and a teacher-authored open textbook - on mathematical course performance and attendance amongst
first-year higher education Chilean students. It also aims to find out about teachers’ and students’ views
on the use of OER in order to understand how these resources are used and valued. To this end,
guantitative and qualitative methods were employed. Findings indicate that students in face-to-face
classes who used Khan Academy resources obtained better examination grades than students who used
the open textbook or relied on traditional proprietary textbooks. Moreover, it was also found that students
who used both types of OER had significantly lower attendance levels than students who relied on
traditional proprietary textbooks. Finally, it was observed that teachers and students had very positive
opinions on the use of both the Khan Academy Collection and open textbook resources.
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Introduction

Education is a pivotal means of promoting development in any country. As nations seek to develop their
human capital in order to participate in a society of global knowledge, there is increasing pressure on
educational systems, particularly those in higher education, to meet growing demands for equal
educational opportunities and to supply high quality, relevant, and efficient formal and informal
educational processes.

Both equity and quality are major challenges for national educational systems in terms of the level of
innovation and transformation required. UNESCO (2006) has coined the phrase Education for
Sustainable Development (ESD) as an umbrella term for the many forms of educational practice that
promote efforts to rethink educational systems in countries facing extreme educational challenges. ESD
requires participatory teaching and learning approaches in order to motivate teachers and empower
learners to change their behavior and take action to achieve sustainable development. It promotes
competencies such as critical thinking, imagining future scenarios, making decisions, and solving
problems in a collaborative way.

As a re-imagined education system is required to create a new set of skills and competencies for a
burgeoning number of new learners, there appears to be the widespread consensus that new forms of
educational provision must be available online and free of cost for learners. The European Commission
(2012) states that digital technology “offers unprecedented opportunities to improve quality, access and
equity in education and training,” and that it is a “key lever for more effective learning and for reducing
barriers to education, in particular social barriers” (p. 9). It recognizes, however, that technology on its
own does not assure innovation; it is, instead, the level of openness regarding the use of technology
(European Commission, 2013) that enables the development of the capacity to stay current, promote
innovation, and exploit the potential of new learning technologies and digital content.

In this context, recent trends in the use of Open Educational Resources (OER) - also referred to as “open
content” (Downes, 2007) - are enabling fundamental changes and innovation in educational provision.
New ways of learning, characterized by personalization, engagement, the use of digital media,
collaboration, bottom-up practices, and an approach where the learner or teacher is a creator as well as a
consumer of learning content, have been facilitated by the exponential growth of OER in recent years.
OER are important for stimulating innovative learning environments where users can adapt content
according to their needs (Keegan & Bell, 2011).

As previously noted, the need to study and evaluate OER initiatives emerges as a relevant field of
research. If these types of action are to become widespread, their effectiveness - as well as possible
measures for improvement - must be studied. As formerly stated, the aim of this research is to study the
effect of OER by examining a specific case study. Focusing on first-year Chilean higher education
students, it aims to observe whether the performance of students in mathematical courses taught using
OER improves and how students and teachers perceive this same process.
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The Chilean case is particularly relevant in terms of research since the country’s educational system has
recently been challenged by demands from a civil society that wants access to quality education. Following
a series of ongoing, student-led protests across the country, setting the foundation for a national social
reform movement, the second presidential term of Michelle Bachelet's government (2014—2018) has
embraced the challenge through complex structural educational reforms (Venegas, 2016). In this sense,
the study of the effect of OER initiatives is a significant opportunity to contribute to Chile’s public policy
debate about equity in education using empirical evidence.

The Relevance of Open Educational Resources (OER)

During the last few years, the adoption of Open Educational Resources has become a major trend in
public education policy-making. A series of initiatives have emerged that have led to numerous
institutional, local, regional, and national policies supporting OER throughout the world. Among them,
the Policies for OER Uptake (POERUP), the European Open Education Policy Project, and the Creative
Commons OER Policy Registry can be highlighted. In this context, the relevance of these types of
resources concerning educational development has been growing.

According to Atkins, Brown and Hammond”s (2007) definition, open educational resources can be
understood as “teaching, learning, and research resources that reside in the public domain or have been
released under an intellectual property license that permits their free use or re-purposing by others” (p.
4). These include textbooks, course materials, videos, tests, podcasts, multimedia applications, and any
other material designed to access to knowledge (Atkins et al., 2007; Butcher, 2015).

In sum, open educational resources are relevant because they facilitate learning processes by delivering
diverse open access materials. To this effect, various authors have highlighted the specific benefits of
these resources. Orr and van Damme (2015) state that OER positively impact educational processes in
three different ways by a) harnessing the possibilities afforded by digital technology (in the case of e-
learning OER) to address common educational challenges; b) acting as a catalyst for social innovation and
new forms of interaction between teachers and learners; and c¢) promoting the idea of an extended
lifecycle beyond their original design and purpose, with the process of their distribution, adaptation, and
iteration improving access to high quality educational materials for all. Likewise, Lane and McAndrew
(2010) point out how these resources benefit a specific institution such as the United Kingdom Open
University. In this case, it is emphasized that OER have several benefits, such as enhancing university
reputations, supporting broader participation, providing material, and accelerating the use of new
technologies.

OER and Educational Research

Along with the rise in implementing OER practices, there have also been numerous research papers
published based on understanding and evaluating the usefulness of these educational policies. In this
respect, the OER agenda has evolved considerably in recent years.
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Initially, global OER initiatives were focused on providing infrastructure and delivering mechanisms to
implement policies, which resulted in OER research being primarily focused on measuring the
deployment, access, and use of these resources (UNESCO, 2011). As the OER movement advanced, a
second phase began in which these initial actions were consolidated and a new wave of studies emerged.
These have been aimed at assessing the efficacy and impact of OER adoption and deployment (Santos-
Hermosa, Ferran-Ferrer, & Abadal, 2013; Smith, 2013). This is the trend that currently dominates the
OER research agenda.

Studies on the effectiveness and impact of OER have focused predominantly on whether adopting these
resources at an institutional level brings financial and academic benefits for students and institutions, and
how these processes take place. In this context, most of the research on their impact has been focused on
the cost-effectiveness of “packaging” OER into courseware or textbooks (Bliss, Hilton, Wiley, & Thanos,
2013; Wiley, Hilton, Ellington, & Hall, 2012, Chiorescu, 2017). For example, Hilton and Laman (2012)
conclude that students from Houston Community College who used open textbooks in psychology classes
got better grades, had a lower dropout rate, and did better in the final examination. Likewise, Mi Choi and
Carpenter (2017) found that both exam grades and course grades in a Human Factors and Ergonomics
class did not change when traditional textbooks were replaced by free-to-use materials.

Another point to be highlighted is that great diversity has also been observed among the educational
resources currently referred to as OER, depending on their level of openness (Shear, Means, & Lundh,
2015). In the same way, research has also considered the various actors who influence a teaching
resource’s ultimate success. Both tendencies thus imply that the research agenda on the effect of OER is
still wide open and requires further studies on new educational materials and contexts to be developed.

Data and Method

This research aims to study the effect of OER on students’ academic performance. Likewise, it intends to
understand teacher and students’ views on the use of these resources. To this effect, it employed a mixed
method approach with two main phases of data collection and analysis. The first phase involved
examining the effect of OER use on students’ performance in mathematical courses, as well as class
attendance based on registry information. The second phase went into these initial results in more depth,
using quantitative and qualitative methods focused on teacher and student views on the use of OER.

Both phases involved first year students and teachers from the Instituto Profesional Providenca (IPP)
Chilean higher education institution. Specifically, this research considered students from the Schools of
Education and Engineering taking several mathematics courses during 2014, both in face-to-face classes
and through e-learning. A more detailed description of both phases is provided below.

Phase 1: The OER Effect on Students’ Performance

The first phase compared several groups of students to determine whether those taught with the help of
OER produced better results than students whose education relied exclusively on traditional methods.
Specifically, two scenarios considering different treatment and control groups were defined.
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As described in Figure 1, Scenario 1 considered two treatment groups and one control group made up of
face-to-face students in three different arithmetic classes from the IPP’s School of Education. The first
class (Control Group, n = 30) used a traditional proprietary textbook. The second class (Treatment Group
1, n = 35) was taught with the help of the Khan Academy Collection. Finally, a third class (Treatment
Group 2, n = 31) was taught using a custom-designed open arithmetic textbook. This scenario took place
during the second trimester of 2014 over a period of four months.

Scenario 2 compared two classes with a blended module of algebra and calculus classes in the School of
Engineering, where students only came together in person for tests and the final exam. The first class
(Control Group, n = 41 students) relied on traditional proprietary (institutionally-produced) resources,
while the second class (Treatment Group 3, n = 21 students) used the Khan Academy Collection. This
study was implemented during the second and third trimesters of 2014.

. School of Education
Scenario 1

Course: Arithmetic (27 semester, 15t year, 2014)

Teacher 1

class 11 Con(:c;l ?(,Sor)oup —bm Traditional proprietary textbook

Treatment Group 1 with OER 0’ .
class 1-2 = 3‘;) —'ﬁ Khan Academy Collection 1

13 Treatment Group 2 with OER @ Online/printed Open Textbook
closs = (n=31) “Numeros y Operaciones”

School of Engineering

Scenario 2 Courses: Algebra (15 semester, 1styear, 2014);
Calculus (2"? semester, 15" year, 2014)

Teacher 2

class 21 Con{:'c;I flr)oup —'-m Traditional proprietary resource

class 22 [reatment {ir?‘;ﬂ)g with OER —& Khan Academy Collection 2

Figure 1. Overview of scenarios comprising the study.

As seen by the description of both specified scenarios, two types of OER were considered: the Khan
Academy Collection and an open textbook. The Khan Academy is a Creative Commons Attribution, Non-
Commercial (CC-BY-NC) licensed resource that delivers thousands of openly licensed resources through
an unrestricted website. In this case, the Khan Academy operated as an additional resource that students
were expected to use in order to fulfill their course requirements, alongside traditional course materials.

In the case of the second OER, an open textbook was developed. It was created by two participating
teachers, based extensively on their own teaching materials and notes, and was published on Wikibooks
(https://es.wikibooks.org/wiki/Matem%C3%Alticas/N%C3%BAmeros_y_Operaciones).  This  open
textbook was called Nimeros y Operaciones (Numbers and Operations) and was provided to students in
both printed and digital formats.
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This textbook was specifically designed for this study and was exclusively used by students in Treatment
Group 2 (see Figure 1). It was written by teachers and included numerous sources such as notes, study
guides, assessments, and selected open content inspired or aligned with traditional/commercial
textbooks. During classes, students were invited to build on and use exercises related to the content,
thanks to the textbook’s participatory features and open context.

To estimate the effectiveness of both resources on students’ mathematical performance, the quasi-
experimental Propensity Score Matching (PSM) methodology was used (Heckman, Ichimura, Smith, &
Todd, 1999). This technique evaluates the impact of certain policies by estimating the probability of
receiving a specific treatment. It was used because it allows the comparison of academic results between
students that used OER and those that did not use these resources through a more unbiased method.

PSM was employed by using the Inverse Probability Weight method, which compares individuals by
giving a greater weight in the estimations to people of the control group who have a higher probability of
being treated (Imbens & Hirano, 2002). Specifically, the probability of having been taught with the help of
an OER was initially modelled using students’ sociodemographic characteristics (age, family income, and
number of years the mother was educated). Then, the results of the treated and control students (final
exam grades, final course grades, and attendance level) were compared.

Phase 2: Educational Actors’ Views on the Use of OER

The second phase of the study examined students’ and teachers’ views on the process of using OER. This
provided an opportunity to better understand the views of the end-user (learners and teachers) about the
benefits and challenges related to their experience of using OER.

For this purpose, a qualitative approach was applied to teachers and students that used OER. This
involved holding two semi-structured interviews with the teachers, two semi-structured interviews with
the students, and one focus group with the students. An online survey was designed and applied to 49
students based on the qualitative results.

Using closed questions in two sections, the survey probed student perception of OER use, focusing
specifically on their evaluation of a number of the resource’s characteristics, the problems identified, and
recommendations for the better use of these resources. The first section consisted of a Likert scale of 39
items that measured the students’ evaluation of their OER experience, while the second section asked
students to indicate the main perceived benefits and problems of this initiative, considering all the issues
that had emerged in the qualitative phase. In terms of the survey’s reliability, Cronbach's alpha for the
39-item scale was 0.92, which indicates a high level of reliability.
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Results

Effectiveness of OER Use on Students’ Performance

The first results section presents several analyses about the effect of using OER on students’ performance
in mathematical courses This was done by comparing different treatment and control groups using the
PSM methodology in the two previously specified scenarios (see Figure 1).

In the following tables, each coefficient in the first row describes the effect of the use of an OER regarding
a specific comparison group in terms of standard deviations, while the second row shows the standard
errors of these effects. These coefficients indicate the average difference between the groups compared
regarding the specified result variables when controlling for other relevant variables, namely age, family
income, and number of years the mother was educated.

The first analyses of students’ mathematical course performance only considered the academic results of
freshmen enrolled in face-to-face arithmetic courses offered by the IPP’s School of Education in the
second semester of 2014 (Scenario 1).

In relation to this, Table 1 shows the effect of using OER when comparing students that used the Khan
Academy Collection 1 to students that used traditional textbooks. It is seen that the use of the Khan
Academy Collection 1 had a negative effect on attendance (0.86 SDs), at a 5% significance level. Likewise,
it can be seen that the use of these resources had a positive effect on final exam scores (0.54 SDs), at a
10% significance level. Finally, there were no significant differences between students’ final course scores.

Table 1

Estimation of the Effect of Using the Khan Academy Collection 1 Versus the Use of Traditional Textbooks
(Scenario 1)

Attendance Final exam Final course grade
-0.86** 0.54* 0.13
(0.36) (0.30) (0.33)

Note. ** =p <0.05; *=p <0.1; n =65.

This result suggests then that OER improve students’ examination performance but have a negative effect
on their attendance levels. Students taught using the Khan Academy produced better final exam grades on
average than those who relied on traditional textbooks, indicating that open resources helped improve
students’ academic performance when considering this last indicator.

The second comparison considered Treatment Groups 1 and 2 from Scenario 1 (i.e., the class that used the
Khan Academy Collection 1 and the class that used open textbooks). In this regard, Table 2 shows that
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students who used the Khan Academy Collection 1 had significantly lower attendance levels (at a 1%
significance level) than those who used open textbooks. Additionally, it is seen that students who used the
Khan Academy Collection 1 had significantly better exam results (at a 5% significance level) than those
who used open textbooks (1.55 standard deviations). There were no significant differences between final
course scores.

Table 2

Estimation of the Effect of Using the Khan Academy Collection 1 Versus the Use of Open Textbooks
(Scenario 1)

Attendance Final exam Final course grade
-1.24%** 1.55%** 0.28
(0.25) (0.20) (0.24)

Note. *** = p < 0.01; n = 66

These results confirm that the Khan Academy Collection is an important resource for enhancing students’
performance. Students who used the Khan Academy Collection obtained better results in their final exams
on average than those who used either traditional proprietary textbooks or open textbooks, thus
highlighting the importance of the type of OER used to improve students’ skills.

The third analysis of Scenario 1 examined whether students taught using open textbooks had better
results than those taught with traditional ones. In this respect, Table 3 shows that the only result where
significant differences were found was the final exam grade, significant at a 1% level. This difference,
however, was unexpected, as it can be seen that the use of open textbooks had a negative significant effect
with a 0.08 standard deviation on students’ final exam grade. This means that students who were taught
with traditional textbooks had, on average, higher exam grades than students who were taught with the
help of open textbooks.

Table 3

Estimation of the Effect of Open Textbooks Versus the Use of Traditional Textbooks (Scenario 1)

Attendance Final exam Final course grade
0.11 -0.08*** -0.14
(0.33) (0.25) (0.27)

Note. *** = p < 0.01; n = 61.
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The last analysis of OER effectiveness compared students from Scenario 2 - in other words, students from
a blended module on algebra and calculus offered by the School of Engineering in the first and second
trimesters of 2014. In this scenario, a Control Group (n = 41) used a traditional proprietary resource,
while Treatment Group 3 (n = 21) used the Khan Academy Collection 2. Results from this comparison are
presented in Table 4.

Table 4

Estimation of the Effect of Using the Khan Academy Collection 2 Versus Traditional Resources (Scenario
2)

Final exam Final course grade

-0.26 0.04

Note. n = 62.

As shown in Table 4, there were no significant differences between any of the result variables examined.
This means that the use of OER did not result in any discernible improvement in students’ mathematical
performance in blended courses.

Student and Teacher Views on the Use of OER

Having examined the effect of OER on students’ performance, this information must be complemented
with data about the views of students and teachers on their experience of using OER. For this purpose, the
findings presented are grouped into three main topics: overall evaluation, the positive aspects of OER use,
and the negative aspects of OER use.

Overall Evaluation

Regarding an overall evaluation, it can be seen that students and teachers were very satisfied with the use
of these resources. Qualitatively, it was pointed out that OER were important tools for them to develop
their courses and that their use was beneficial to both students and teachers. It was stated that these
resources provided vital support, helping to achieve different types of learning in the face-to-face
classroom mode, as well as in the home environment. One student who were taught using the Khan
Academy Collection, scenario 1, stated that “they are complementary, because they replace a teacher more
efficiently. Because | can repeat, repeat and repeat and see the results and advance. Because sometimes
texts are not the best motivation when you are tired.” Another student, from scenario 2, explains that
“they were very pedagogical, didactic. I liked them better, because other algebra classes - or classes related
to mathematics — that | have attended included very little support material other than documents or
texts.”

Specifically, in the case of the Khan Academy Collection, both teachers and students positively highlighted
that they included appropriate theoretical content, and the corresponding practical exercises, that allow
students to easily understand the content. Moreover, students considered these resources to be user-
friendly and felt that this platform facilitated the learning process.
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As far as the use of open textbooks was concerned, this experience was also evaluated positively. Students
indicated that they used open textbooks instead of traditional proprietary textbooks in order to study
content covered in the course syllabus. Likewise, this resource was highlighted as a relevant means for
continuing to study at home, and it was also emphasized that the use of this resource was voluntary and
was never made compulsory by the teacher.

Our teacher gave them to us and each person decided what they wanted to do (...) Sometimes he
also recommended using the book, saying that on a certain page there were exercises about what
we had studied that day. However, it was not compulsory. He made us see that it was a kind of
help.

Information about the overall evaluation of this OER experience is evident in the survey data as students
were asked to indicate their level of agreement with 39 statements on the use of these resources. Based on
this information, a scale of 1 to 10 was calculated for each person who replied where higher values meant a
more positive evaluation. Only 37 of the 39 survey statements were considered for this scale since two of
the items did not directly reference an evaluation of these resources.

Table 5 displays the average results obtained by different groups of students in this 10 point scale that
evaluates student experiences with OER. It can be noted that, although the averages of the groups being
compared were generally similar, there were some relevant differences. First, it can be seen that open
textbook users gave a better evaluation than Khan Academy Collection users (7.17 versus 6.97). At the
same time, it can be seen that younger respondents had a greater appreciation of the use of OER, since the
group aged between 19-24 had an average index of 7.25, while the group aged over 25 had an average
index of 6.91.

Table 5

Mean OER Use Evaluation Index by Resource Type, Age Group, and Income Category ()

Variable Group Mean
(1to 10 Scale)
Khan Academy Collection 6.97
Resource type
Open textbook 7.17
A 19-24 7.25
ge group
25 and over 6.91
Monthly USD 580 and under 6.91
household
income Over USD 580 7.24
Once a week or less 6.95
Level of use
More than once a week 7.17
Total 7.06
*Note. n=47.
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Table 5 also shows that students with higher incomes and with a higher level of use had a more positive
evaluation of OER. This could hypothetically be explained by the fact that those with a higher income used
OER more frequently as they had the resources to do so. This might be the case since it was discovered
that when OER were used in a student’s home, those from higher incomes had more opportunities to
engage with the resources.

Positive Aspects of OER Use

Regarding specific positive aspects of OER, the qualitative section data shows that responses vary
significantly according to the resource used. In the case of the Khan Academy Collection, the website’s
high level of accessibility and stability are highlighted as its main positive features as described by two
participants: "It was always available and did not crash. It would have been terrible to be in the middle of
an exercise and have the page crash. That was important to me," and "It let us edit.... So, in some cases, |
simplified a few things. | added exercises or changed definitions or added missing content.”

In the case of open textbooks, the ability to edit content is one of their most positive features. Consistent
with this, students reported that the aspects they liked most included the ability to edit and upload
exercises, the fact also that the supplementary printed book provided valuable support, and that there
were a lot of exercises available for study.

Positive aspects of OER are highlighted in the survey data that complemented this study, which asked
students to select their top three positive OER aspects from a list of 12 options. Table 6 shows the results
from all the students, separated by resource type. The most important aspect identified is that OER
contributed to the understanding of class content, as mentioned by 65% of students. Other positive
features include the fact that explanations are delivered in a more didactic and entertaining way with the
use of practical exercises.

Table 6

Positive Aspects Highlighted Regarding the Use of OER by Resource Type

Aspect of OER use S-Ia-r(;;tglle Ac}g(;:r_r;y Open
Collection textbook

Helped with a better understanding of class content. 65.3% 62.1% 70.0%
Subject treated in a didactic and entertaining way. 34.7% 44.8% 20.0%
Access to a lot of practical exercises. 28.6% 20.7% 40.0%
Ability to study at home. 22.4% 31.0% 10.0%
Simple and user-friendly resource. 22.4% 20.7% 25.0%
Suitable to learning needs. 20.4% 17.2% 25.0%
Reduced anxiety about mathematics. 18.4% 20.7% 15.0%
Rapid feedback on performance. 16.3% 10.3% 25.0%
Teacher proficient in use of resources. 16.3% 6.0% 30.0%
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Helped improve grades. 12.2% 13.8% 10.0%
Teacher can personally track performance. 6.1% 10.3% 0%
Exercises provide evidence and reading in cases of 6.1% 10.3% 0%
error.

Nothing particularly positive. 6.1% 6.9% 5.0%
*Note. n=49.

When these results were examined separately by resource type, important differences were observed.
While dynamic/entertaining teaching and the fact that exercises could be carried out at home were more
prominent for Khan Academy users, the possibility of using practical exercises and the level of teacher
preparation was more important for users of open textbooks.

Main Perceived Problems of Using OER

In relation to the main perceived difficulties, the qualitative material shows that the lack of time to use
these resources was a relevant factor. Moreover, teachers specifically highlighted that, in both scenarios,
older students were not familiar with computers and did not know how to create or use these resources.

Students and teachers also highlighted problems with the IPP’s infrastructure, and it was specifically
stated that often there were not enough computers for students and that some of them were in poor
condition, which negatively influenced optimal use of the OER. Teachers in scenario 1 explained that
“(n)ot everyone used them. | was able to directly check each student’s use of the Khan Academy.... | had to
get angry and ask why. And it was because they didn’t have enough time," and “I had students in that class
that were slightly older. That in some way were reluctant to use Wikibooks. Then, when it came to editing
their uploaded exercises, there was a certain degree of refusal because it was complicated."”

When analyzing views separately for both OER, certain difficulties can also be highlighted. Specifically,
for Khan Academy, that some aspects of the course content covered in class were not included and that
some students did not understand the practical exercises, was a criticism of this resource. These
resources were presented to students in this platform, which was different than how students were taught
in traditionally face-to-face classes. Likewise, students from the blended courses pointed out that initially
they were not adequately informed that use of the platform was to be assessed, which resulted in their lack
of interest at the start of the course.

I did not understand that it was another grade ... so at first | didn't take it seriously and got
behind. In the end | had to start using it quickly. | used it in its entirety, but | wasn’t really aware
of what the final goal was.

In the case of open textbooks, the main difficulty was associated with understanding the Wikibooks
editing platform. This platform was built using the Latex programming language and some students,
particularly the older ones, identified this as a problem.

As with the positive aspects, Table 7 shows the difficulties associated with use of the OER by resource
type, based on the survey results. As seen in this table, the main difficulties identified include the time lag
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in loading resources, the IPP’s technological infrastructure, and, to a lesser extent, the lack of time for
student use. What is more, it is important to note that only 2% of those who replied said that OER use
required a level of knowledge they did not have.

Table 7

Main Perceived Difficulties of OER Use by Resource Type

Total Khan Open
Aspect of OER use Academy P
sample - textbook
Collection

Internet connectivity. 42.9% 37.9% 50.0%
Institutional infrastructure. 34.7% 37.9% 30.0%

No time for use at home. 26.5% 24.1% 30.0%
Some of the content covered in class not 18.4% 13.8% b5 0%
reflected.

Encourages students to compete among 12 20 5.9% 50.0%
themselves.

Lack of sophistication. 10.2% 10.3% 10.0%
Teacher not adequately prepared. 8.2% 10.3% 5.0%
Required restrictive level of technological > 0% 0% 5 0%
knowledge.

Other. 8.2% 13.8% 0%

None. 30.6% 31.0% 30%

Note. n=49.

Regarding the differences according to the type of OER used, issues related to IPP infrastructure were
more prevalent for users of the Khan Academy Collection, while difficulties associated with the website
and the lack of certain kinds of content were identified by open textbook users.

Discussion

The main aims of this research were to examine the effect of OER use among higher education students
and to analyze teacher and student views on OER use in order to better understand how these resources
are used and valued. This was justified by the fact that there is a lack of empirical evidence to support
expanding the use of OER. Moreover, recent societal demands to improve education quality in Chile have
made this a relevant case study environment in which to examine the potentials of OER.

In relation to the first aim, the most important result is that students in face-to-face arithmetic/statistics
courses using Khan Academy resources achieved significantly better exam grades than students who did
not use any extra resources (p < 0.05) or those who used open textbooks as an extra resource (p < 0.01).
The fact that the final exam was the same for everyone makes this a valid comparative measure of
students’ performance.
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These findings indicate that OER could be valuable assets to Chilean students in a context where there is
increased access to innovative resources and demand for higher quality education. It was observed that
OER could be useful in specific contexts to improve students’ results, which indicates that Chilean
education could benefit from offering OER to more students in formal educational settings. What is more,
these results are coherent with other examined studies about OER effectiveness in other contexts
(Feldstein et al., 2012; Hilton & Laman, 2012).

Another important finding was the fact that face-to-face students who used OER had significantly lower
attendance levels than students who relied on traditional educational methods. Further research should
be done on this issue. For example, research could be carried out on whether this can be explained by the
fact that when students have access to these resources, they tend to work more from home.

All these results, however, should be treated with caution, since they were obtained from small samples
that represent a very specific group of Chilean students only. Moreover, it was also found that the use of
open textbooks did not have any effect and that, among students on e-learning courses, the use of OER
did not make any difference. In terms of representativeness, these findings do not mean that OER cannot
have a positive effect on other student groups; it does, however, need to be made clear that these findings
have little external validity and that more research on the effect of OER is required to justify the use of
these resources in a broader context.

Regarding the research’s second aim, the qualitative and quantitative materials examined reconfirmed the
assumption that these resources can be a relevant asset to Chilean students. Qualitative data
demonstrated that both actors had positive experiences when using these two OER types. These positive
results were later ratified by the survey results, which demonstrated a very positive assessment of the
OER used, since the majority of students indicated in the survey that OER made teaching more dynamic,
that these resources were easy to use, and that they provided good explanations and practical exercises.

This positive evaluation of OER contrasts somewhat with the findings of the first part of this research, in
which only one of the groups studied performed significantly better than those who did not use this type
of resource. This discrepancy, however, should not be understood as an inconsistency of the examined
data, since the results of and views about these results do not necessarily have to agree. The fact that, in
some cases, OER were found to have a negative effect does not mean that these resources were not useful
to students. It does mean that the positive effect perceived by students may not be reflected in higher
grades, but could be shown in other ways, such as increased motivation or improved ICT skills. To prove
this, however, would require further study that considers new outcome variables.

The second component of this research also showed some of the perceived problems regarding the use of
these resources. It was highlighted that they did not work well when students lacked resources, such as
adequate time and physical space. Furthermore, the fact that optimal use of resources relied on the IPP
having computer laboratories in good condition was also noted. On the other hand, quantitative data
identified areas for improvement, such as the institutional infrastructure challenge of learning how to use
these resources properly and specific problems associated with OER websites. From these results, it is
evident that any suggestions are aimed at enhancing the conditions in which OER strategies are
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implemented, rather than criticizing the usefulness of the resources, reconfirming the fact that students
highly evaluated their OER experience.

Another important point addressed in the second part of this research relates to students’ perceptions
according to income level, age group, and levels of student use. Younger students and those with higher
levels of resources valued the experience of using OER more and students with higher income had higher
scores on the evaluation scale. This last point in particular deserves certain attention as it shows that a
digital gap could play a role in the usefulness of OER. Although this issue needs to be researched in more
depth, these results seem to indicate that open access is not always enough to enable students to
successfully engage with an open educational environment (Lane, 2009).

Conclusion

From a public policy standpoint, both OER selected for this study show that these types of resources can
contribute to an increase in national educational challenges. As a public strategy, OER can provide an
educational context with enriched possibilities: equal access, quality enhancement of educational
knowledge and resources, professional teacher development, institutional innovation, cost-effectiveness
and public accountability (Atkins et al., 2007, Lane & McAndrew, 2010).

In this context, having measured both the effect of OER on academic performance and understood the
views on the use of these resources, an important contribution to the debate about the relevance of OER
was made. As was previously stated, in order to promote the expansion of these resources, their
usefulness has to be proved. To this effect, this research positively promotes the development of OER
initiatives, since it empirically shows how these resources deliver innovative tools to address educational
challenges, encouraging new forms of interaction between educational actors in the process of knowledge
generation (Orr & van Damme, 2015).

Another important point is that, if OER are to accomplish their aims, educational institutions have to take
on certain responsibilities and have the infrastructure needed to take full advantage of these resources. To
be precise, if OER are expected to promote integral methods of curricular communication and have a
transformative value (Butcher, 2015), educational institutions must install the necessary infrastructure for
students to benefit from these open initiatives.

Given the Chilean context, this research shows evidence of the potential benefits of applying OER as a
public strategy to improve equity and quality. Chile’s higher education system has been specifically
described as having important equity problems because some institutions deliver low-quality education as
a result of their limited resources. To this effect, OER could provide an important opportunity to tackle
these problems, given their cost-effectiveness benefits. This would, however, require both the
commitment of Chile’s public institutions to promote and lead the application of these types of resources
and the desire of educational institutions to adopt them and provide the required facilities.
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Abstract

This study investigates how and where distance learners use handheld devices and the impact this has
on learning habits, access to learning content and quality of work. It analyses the spatial dimension of
anytime-anywhere learning and, with a focus on anywhere learning, it explores students’ ongoing
negotiation of the flow between and across study locations. The study concludes by proposing two new
concepts: the flow of places and place of space. These should help direct the framing of future studies
into the places, spaces, and mobility of formal and informal seamless learning. A dataset comprising
446 responses from undergraduate students enrolled at the UK’s largest distance learning university
was analysed in respect to three research questions. All age groups, study levels, and disciplines were
represented. Five key findings are: most students now use handheld devices for study-related learning;
the distribution of study-related learning tasks was similar in all seven study places; there is a strong,
statistically-significant correlation between the number of study places in which handheld devices are
used and the number of study task types performed; two fifths of students using a handheld device for
learning have noticed a change in study habit and benefit to learning; and multiple regression analysis
shows three variables (number of study places, number of study tasks, and change in study habits) are
predictors of finding it easier to access learning materials and improved quality of learners’ work.

Keywords: mobile learning, seamless learning, study space, handheld learning technologies, anywhere
learning, distance education.
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Introduction

The concept of anytime anywhere learning is over a decade old (Attewell & Savill-Smith, 2005) yet there
remains much to be done in understanding what anywhere learning looks like and whether changes in
the geographic reach of handheld technologies is impacting on study habits and quality of learning. As
ownership and use of mobile handheld devices increases (Brooks, 2016; Newman & Beetham, 2017),
how are the places of learning being transformed?

The potential contribution that mobile technology can make to Higher Education teaching and learning
has become one of the most important and strategic areas of research (Ally & Prieto-Blazquez, 2014).
Educators urgently need to understand how learning designs and teaching models must be reconfigured
such that they are better compatible with the flexible, mobile needs of their students (Awadhiya &
Miglani, 2016) and deliver richer, seamless learning experiences to those who want them (Chan et al.,
2006). This is true for online and distance learning, yet there remains a paucity of research about how
distance learners use mobile technologies. Reviews of the literature report that mobile learning research
has too often been based on small sample sizes, involved early adopters and skewed to reporting positive
results (Rushby, 2012; Wingkvist & Ericsson, 2009; Wu et al., 2012) and that just 10% of mobile
learning research takes place in distance learning settings (Krull & Duart, 2017). The paucity of research
into how distance learners use mobile devices needs addressing. More applied research is needed to
move beyond consideration of user readiness or acceptance (e.g., Lam, Wong, Cheng, Ho, & Yuen, 2011)
and towards use of mobile computing devices by teaching staff to teach, and of university students to
learn (Gikas & Grant, 2013).

This paper responds to the need for research into distance learners’ use of mobile technologies by
seeking to problematise, map, and unpack the anywhere component of anytime-anywhere learning
(Attewell & Savill-Smith, 2005). Using data from a survey of distance learners residing in the UK, this
analysis is framed by the concept of seamless learning (Wong, Milrad & Specht, 2015) and Castells’
theorisation of how physical space and online space interacts (Castells, 1997). Castells’ conception of a
dialectic between a space of flows and a space of place provides a guiding frame to situate the
relationship between the virtual learning world—a global networked space of flows—and the bounded
place in which the learner learns (Glassman & Burbridge, 2014; Martin & Madigan, 2006). When
interpreted in the context of mobile learning, these concepts help foreground questions relating to the
role that place and geographic mobility have on student learning and behaviour.

Distance learners represent a more mobile, more heterogenous, and more geographically dispersed
group when compared to most campus-based student cohorts. For example, it is common for distance
learners to be in full- or part-time employment and to have family or caring responsibilities thereby
necessitating the use of multiple places for learning. Time is at a premium, and so understanding
patterns of use to better support existing learning practices and find learners new opportunities to
study—wherever and whenever this may be—is essential. At present, 12% of UK higher education
students are enrolled in distance learning courses (Universities UK, 2016) with the Open University
(OU) the largest distance learning provider. The curriculum is predominantly digital with teaching
mostly taking place online using comprehensively-designed digital course materials and structured
opportunities to interact with other students and tutors.

The focus of this paper is three key research questions relating to the places where learning by distance
learning students occurs:
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RQ1. Where and how are distance learning students using handheld devices for study and for
non-study tasks?

RQ2. What is the relationship between the types of study-related learning tasks performed on
handheld devices and the study spaces in which students use them?

RQ3. Are students experiencing a change in study habits and a positive impact on learning as a
result of anywhere use of handheld devices?

This paper is structured in four sections. The first reviews the concept and challenges associated with
anytime-anywhere learning, followed by a section describing the survey methodology and another
presenting results. The concluding section discusses the research findings.

Towards Anywhere Seamless Learning

For over a decade, the concept of anytime-anywhere learning (Attewell & Savill-Smith, 2005) has been
used in mobile and digital learning research to describe: how students access and learn from their
course resources (Lowenthal, 2010), the patterns of interaction over time and space (Demsey, 2008),
the opportunity for spontaneous learning in non-conventional situations (Vavoula & Sharples, 2009),
and the potential for new pedagogies such as just-in-time learning or anywhere-anytime assessment
(Nikou & Economides, 2017). Studies show that students value and notice these emerging potentials.
For example, when asked what they liked best about using digital learning technology, 65% of students
in a US study chose “mobility: I like being able to study anytime, anywhere” (p. 27) and 82% agreed that
“l can spend more time studying because digital learning technology allows me to study anywhere”
(p.28) (McGraw-Hill Education, 2016).

Mobile devices offer opportunities to students to commence and continue their learning across locations
(Sharples, 2015; Wu et al., 2012), thereby allowing learners to “leverage mobile learning to facilitate
holistic and perpetual learning experience that bridge different locations, times, technologies and social
settings” (Chai, Wong & King, 2016, p. 170). Understanding the mobility of the learner, therefore, is
associated with processes of meaning-making (Sharples, 2015), the weaving together of the formal and
informal (Wrigglesworth & Harvor, 2017), and the interplay between physical and digital learning
spaces (Chai, Wong & King, 2016).

Tablets, e-readers, and smartphones comprise three of the most common types of handheld device. The
term handheld device is used in this paper in preference to mobile device (Brown & Mbati, 2015;
Traxler, 2007) as it is a more objective description of the technology and avoids a presupposition that
these devices travel between places. It is patterns of how students make handhelds mobile that this
study seeks to examine.

Early research into the use of mobile devices often tended to focus on use for assimilative learning
activities such as reading course content. This work identified a range of perceived benefits including
convenience of access, portability, ease of finding resources, searching within documents, updating
content, building personalised libraries, bookmarking, realising environmental benefits, incorporating
interactivity, novelty, and ability to ‘carry’ more books (Jamali, Nicholas & Rowlands, 2009; Margolin,
Driscoll, Toland, & Kegler, 2013; Wu et al., 2012).
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As mobile handheld devices have become more capable, the range of learning activities that students
can perform has increased. Students can now engage in collaborative and social learning activities such
as personal publishing, starting conversations, joining social media, finding answers to questions from
others, facilitating team collaboration, and knowledge sharing (Al-Emran, Elsherif, & Shaalan, 2016).
Students can use productivity or media capture applications to assist in writing assignments, building
portfolios, and taking notes, along with administrative tasks such as checking assessment scores,
accessing timetables, and emailing tutors. Teachers’ pedagogic options for using handheld devices have
similarly increased (Brown & Mbati, 2015).

A range of limitations or challenges in use of handheld devices for learning have been identified
including: form-factor and display quality, usability and navigation, no fixed page numbering, student
preference for leisure rather than study-related use, and quality of teachers’ knowledge and skills in
using the technology (Cliatt, 2010; Dahlstrom, Brooks, Grajek, & Reeves, 2015). Consequently, print
and electronic versions of a document may no longer be pedagogically equivalent (Bozkurt & Bozkaya,
2015) and even technologically savvy students may encounter significant challenges (Gikas & Grant,
2013).

Use of devices for both general leisure learning and study-related learning presents both challenges and
opportunities for learners. Whilst potentially distracting leisure activities are merely a tap or swipe
away, so are opportunities for informal learning. An ECAR survey found that 37% of undergraduate
students admitted to being distracted from studying by social media and 35% by web surfing (Brooks,
2016). This finding is supported by open comment responses from Selwyn’s (2016) survey of Australian
undergraduates. Teachers in face-to-face contexts can regulate and control the learning space, yet in
distance education it is mostly the learners themselves who face a constant state of negotiation with
respect to establishing boundaries and deciding how to use the same device for both leisure and study
activities.

Learners need support to understand how to manage their learning across locations and make positive
adaptations to their study patterns and habits. Wong and Looi (2012) argue that utilisation of seemingly
ubiquitous technologies is not a given, and a facilitated process of enculturation is required to help
learners achieve a state of self-directed seamless learning. Situations where students move between
formal and informal spaces may present additional challenges (Wong, King, & Chai, 2006).
Furthermore, as Rushby (2012) notes, learner agency is sometimes limited in respect to where and when
a handheld device can be used. The learning design here can be critical, working to either allow students
to adapt designs to their mobility profile or close down and enforce specific sequences of learning tasks
or study behaviours.

To understand how learners are responding to the emerging mobile learning opportunities opening to
them, it is critical to understand the patterns, relationships, and transformations in use of study places.
On the one hand, it may be that location and distance are becoming less relevant to the learner (Ally &
Prieto-Blazquez, 2014). This may be of even greater relevance to distance learners because they study
both at a distance from their university and, when mobile, at a distance from their home study space.
On the other hand, perhaps context is becoming more important as the situated learner intentionally
leverages the context and uniqueness of a particular place (Walker, 2006). Within the concept of
anywhere learning therefore, there is a latent tension in respect to the theorisation of place wherein it
is becoming both more ubiquitous (less relevant) and more unique (more relevant). It is these changing
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patterns in course-related, formal learning with handheld devices that provide the focus of the three
research questions examined by this study.

Method

Survey Instrument

The survey instrument used in this study represents the product of four years of iterative development
and testing. In 2012, a university-sponsored programme of research into student use of handheld
devices developed and piloted a version of the survey with a sample of 1,000 postgraduate students.
Where practicable, questions were adapted from the ECAR survey in the US (Dahlstrom, de Boor,
Grunwald, & Vockley, 2011), NetGen survey in the UK (Jones, Ramanau, Cross, & Healing, 2010), and
USQ survey in Australia (Sankey, Tynan & McKeon, 2013). A total of 185 responses were received and
analysed. Seven follow-up telephone interviews further probed student responses to the questions,
verified the appropriateness of the language used in the question wording, and helped ensure content
validity. A year later, the survey was iterated and sent to 3,000 undergraduate students; 525 responses
were received (Cross, Sharples & Healing, 2015). A further iteration of the survey was administered to
a sample of postgraduates and undergraduates in 2014 and received 754 responses. After each survey,
guestions that were judged by a panel of three experts to give poor validity or low discrimination across
the response range were either removed or revised and re-tested. In addition, each survey instrument
was reviewed by the university’s Student Research Projects expert panel. Regular review of relevant
literature helped identify necessary minor additions or revisions to question wording in response to
changes in technologies, teaching approaches, and virtual learning environment (VLE) functionality.

This paper reports data from undergraduate students who were sent the 2016 iteration of the survey
(Cross, Sharples & Healing, 2016). This included questions about: (a) ownership of technologies; (b)
frequency of use of handheld devices (tablet, e-readers, and smartphones) for specified leisure activities
and for specified learning activities; (c) locations at which each device is used for study purposes; (d)
perceived change in study habits; (e) statements about impact of use on learning; (f) reason for
purchase; (g) length of time used; (h) benefits and challenges; and (i) preferences for future use of each
technology for learning. Open comment questions were added to probe the types of learning used in
distance learning contexts, reasons for use or non-use, and the locations of use. Students were asked
separately about their use of tablets, smartphones, and e-readers so potential differences in use could
be analysed. Students were contacted by email in April 2016 and sent a reminder a few weeks later.

Three key constructs used in this paper relate to the number of study tasks, the study locations used,
and whether or not students perceived their study habits to have changed. To ensure the survey
instrument adequately captured these data, respondents in all three surveys were given the opportunity
to write in what other types of study tasks they performed, what other study locations they used (in
addition to those specifically asked in the survey), and about the extent and nature of changes to their
study habits. Along with two further open comment questions, these data were interrogated and
triangulated to ensure the three questions did not fail to capture a representative range of study tasks
and locations. Responses to the binary (yes-no) question about change in study habits were also
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compared to the follow-up open comment question that invited respondents to describe the nature of
the change, or lack of it.

The focus of this paper is on the quantitative data collected by the survey. Details of the specific
guestions analysed are described in the Results section. Open comment data was also reviewed during
the initial phase of analysis but will be analysed in detail elsewhere.

Sampling and Responses

A stratified sample of 3,000 undergraduate distance learners at the OU in 2016 were invited to answer
an online questionnaire survey about their use of mobile handheld devices for learning. The sample was
selected to ensure proportionate representation in respect to gender, subject of study, study level, and
age. There were 446 responses giving a response rate of 14.9%. This compares favourably to similar
surveys such as the 7% response rate for the US-based ECAR survey (Brooks, 2016) and 10.3—13.2%
response rate for the Pew Research telephone survey (Rainie & Smith, 2013).

All age categories were well represented in the 2016 survey responses. 19.3% of respondents were 25 or
under, 15.5% were 26—35 years old, 26.2% were 36—45, 17.7% were 4655, and 21.3% were 56 or older.
There was also good representation from learners studying first-, second-, and third-year level modules
(26.9%, 35.2%, and 37.9%, respectively) and across disciplines: (a) 39.0% of respondents were from
Arts, Humanities, and Social Sciences; (b) 37.9% from Mathematics, Science, or Technology; (c) 16.6%
from Education, Health, and Languages; and (d) the remaining 6.6% from Business and Law. Students
from each UK region served by the university were included. 61.4% were female and 38.6% were male.

Overall, the responses received are considered broadly representative of those contacted, apart from a
slight over-representation in responses from older age groups. The response demographic is similar to
that of earlier versions of the survey. The dataset was anonymised and loaded into SPSS for cleaning
and analysis.

Results

RQ1. Patterns of Handheld Device Use for Study- and Non-Study Related Tasks

This section examines patterns of use of handheld devices by distance learners in the UK. In 2016, the
majority of distance learners who responded had access to smartphones, tablet computers, and laptop
computers (see Table 1). Access to tablet and smartphone devices was highest among the 26—35 years
old age group and lowest among those over 56 years old. In respect to e-readers, the pattern is reversed
with highest access among those over 56 years old and lowest among those under 25 years old. Results
show that OU student access of tablets in 2016 is similar to that found in the US ECAR survey (57%
ownership) (Brooks, 2016) but is higher than the 41% reported for the UK higher education sector by
Newman and Beetham (2017).
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Table 1

Undergraduate Access to Technology

Age Gender
Under 56 and Male Female
25 26—35 36-45 46-55 over
Desktop computer 26% 43% 47% 42% 51% 52% 36%
Laptop 71% 68% 71% 73% 73% 66% 71%
Smartphone 86% 90% 85% 70% 64% 76% 73%
Tablet computer 53% 68% 59% 63% 57% 60% 58%
e-Reader 22% 23% 23% 27% 35% 25% 25%

Students were asked in which of seven location categories they had used their smartphone, tablet, and
e-reader for study purposes in the last year. The item labels were: (a) home study room or other quiet
room at home; (b) living room or other communal room at home, (c) at a workplace; (d) whilst travelling
(e.g., by public or private transport) or walking; (e) café/pub/restaurant; (f) library; and (g) on holiday.
For the purposes of this study these study places are described as: home private, home public,
workplace, travelling, public communal, public quiet, and on holiday. Previous research tended to focus
on a more limited range of locations (e.g., Wong, King, Chai, & Liu, 2016) so student responses to
previous studies were important to category definition. Open comments in these surveys showed that
students perceived a distinction between use in private and communal home spaces, and that many
regarded holiday place as a distinct study place—one associated with non-regular, different, or
unfamiliar locations for the primary purpose of breaking routine for a limited duration of time. Question
piloting (n=6) determined the seven place descriptions provided a good range of locations and caused
no confusion.

Survey results show variations in the use of handheld devices for study-related purposes between study
places (Figure 1). Tablets are the device most commonly used at home, smartphones are more
commonly used whilst travelling and in public communal places, and the use of tablets and
smartphones are similar when on holiday, at work, and in public quiet places.
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Figure 1. Student use of handheld devices in seven types of study place (n=446).

Of those students using a handheld device for studying, most use a single device in any one study place
(Figure 2). Around 10—15% of students use two devices and 3—4% use all three (tablet, smartphone, and
e-reader). Over half of all students (52.9%) used a handheld device for study-related purposes in home
private spaces whilst just under half used at least one in a communal home place (49.8%) and whilst
travelling (47.1%). Around the same proportion use handheld devices when on holiday and when at
work.
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Figure 2. Percentage of handheld devices used (n=446).
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Student use of handheld devices for 11 key study-related learning tasks is shown in Table 2. Nine of the
11 items map to learning activities described by other authors such as Wrigglesworth and Harvor (2017)
and Al-Emran, Elsherif, and Shaalan (2016). The remaining two—use in assessment writing and exam
revision—represent key stages of learning sometimes overlooked in other studies. These 11 items were
mapped against a sub-set of the OU’s learning activity categories (Conole, 2013) and represent a range
of learning activity. Table 2 also reports the proportion of students using handheld devices to perform
12 non-study tasks—general or leisure tasks not directly related to study. These items were developed
with reference to the ECAR survey (Brooks, 2016). Some study-related and non-study task items relate
to similar types of activity such as reading digitally, using social media, or using video-conferencing
technology.

Table 2

Proportion of Students Using Handheld Devices for Study-Related Learning Tasks and the Proportion
Using Handheld Devices for Non-Study Tasks (n=446)

Study-related use of Non-study (i.e. general) use of
Type of handheld devices handheld devices
learning
activity Study-related task % Non-study task %
Assimilative (1) Reading module 57.6 (1) Reading books 61.7
Materials
(2) Watching module 44.6 (2) Watching TV and 59.4
Materials film
(3) Reading non-module 52.0 (3) Listening to musicor  69.3
study materials radio
(4) Using social media 30.0 (4) Using social media 72.4
Communicative (5) Using forums* 46.4 (5) Social networking 71.1
(6) Online tutorial 16.1 (6) Video or audio calls 58.1
attendance**
(7) Using email 57.0
Information (8) Internet searching 374 (7) Reference 75.8
handling (9) Revision for an 34.5 (8) News, sport and 81.4
Assessment weather
(9) Shopping or making  74.9
bookings
Productive (10) Notetaking 28.0 (10) Using productivity 59.2
(11) Writing assessments 26.2 apps
(11) Photography 78.5
Experiential - (12) Playing games 53.8

online or offline
* Forums comprise a key social site for students to exchange views and network
** Online tutorials use synchronous video conferencing software

In 2016, over half of students were using handheld devices to read core study (module) materials, read
other study-related materials, and email for study-related purposes (Table 2). Around a third used their
device for exam revision, study-related Internet searching, and social media. Although the study-related
and non-study tasks should not be considered equivalent, the data does appear to show that more
students use their handheld devices for the latter (Table 2). For some types of tasks (e.g., reading digital
content) the difference is slight, yet for other types of tasks (e.g., social media) the difference is greater.
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RQ2. The Relationship Between Study-Related Learning Tasks and the Places Used
for Study

The concept of flow between and across place is central to both Castells’ conceptualisation of the space
of flows and to that of anywhere and seamless learning. This provides the focus for RQ2. As described
above, students were asked which of 11 types of learning tasks they performed on handheld devices
whilst present in seven types of study place.

Four new variables were created from the survey data to help explore the relationship between what
and where students are learning:

e Number of study places—indicates how many of the seven study places were used by the student
to perform study-related learning tasks on a handheld device. This gives an indication of the
geographic learning range of use on a scale of 0 to 7.

e Number of study tasks—indicates how many of 11 study-related learning tasks (see Table 2)
were performed by the student using their handheld device. This gives an indication of the
extent of learning taking place on handheld devices and has a scale of O to 11.

e Number of general tasks—indicates how many non-learning tasks (see Table 2) were performed
by the student on a handheld device and has a scale of O to 12.

¢ Handhelds owned—indicates whether the student owned or had access to a tablet, smartphone,
and/or e-reader. Measured on a scale of 1 to 3.

For students using handheld devices for learning (at least one learning task) (n=294), the relationships
among study places, learning tasks, general tasks, and handhelds owned were investigated using
Spearman Rho correlation coefficients. The results are shown in Table 3.

Table 3

Correlation Matrix for Students Using Handheld Devices for Learning (n=294)

Correlations

1 2 3 4
(1) Number of study places 1
(2) Number of study tasks AT72** 1
(3) Number of general tasks .265** .299** 1
(4) Handhelds owned 131* .037 .259** 1

*p <.05.**p <.01

A moderately strong statistically significant correlation of rs=.472 was found between study places and
study tasks (Table 3). The greater the number of study places a student learns in, the greater the variety
of study-related learning tasks they undertake. This provides evidence for a strong correlation between
the flow of use between places—the geographic mobility of students—and the range of their learning
engagement via handheld devices.

The correlation between study places and general (non-study) tasks was also statistically significant,
although weaker than that between study places and study tasks. The correlation between study tasks
and general tasks was also of moderate significance. Whilst there was a statistically significant moderate
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correlation between handhelds owned and general tasks, the correlation between handhelds owned and
study tasks was weak.

Ownership of specific handheld devices can vary by age and gender (e.g., Table 1; Chen, Seilhamer,
Bennett, & Bauer, 2015) but does this impact on overall use for learning? A one-way ANOVA shows no
significant effect for age groups in respect to number of study places (F(4,394) = .876, p=.478) or
number of study tasks (F(4,394) =.334, p=.855). Independent-samples t-tests show no significant effect
with respect to gender on number of study places (t(397) = .952, p=.341) or number of study tasks
(t(397) =-.482, p=.630). These findings establish no significant variation in number of study places or
study tasks with respect to age or gender.

The final table in this section reports the number of students using handheld devices to study in each of
the seven places (Table 4). It also reports the percentage of students using a handheld in that place who
used it for that study task. For example, 236 students used a handheld device in the private home space
and of these 211, (89.4%) used it for reading course materials.

Table 4

Use of Handheld Devices for Study-Related Learning Tasks in Seven Study Places.

Number of students using handheld devices to perform study-related tasks

Home Home Place of  Whilst Public Public On
Study task Private Communal  Work Traveling Communal Private Holiday
(1) Reading 211 202 143 185 139 72 146
module (89.4%) (91.0%) (93.5%) (88.1%) (92.7%) (91.1%)  (90.1%)
materials
(2) Watching 172 163 112 146 115 63 124
module (72.9%)  (73.4%) (73.2%)  (69.5%) (76.7%) (79.7%)  (76.5%)
materials
(3) Reading 195 191 131 171 132 68 137

non-module (82.6%) (86.0%) (85.6%) (81.4%) (88.0%) (86.1%) (84.6%)
materials

(4) Using 118 113 81 100 86 48 80
social media (50.0%) (50.9%) (52.9%) (47.6%) (57.3%) (60.8%) (49.4%)
(5) Using 174 168 119 145 114 63 116
forums (73.7%)  (75.7%) (77.8%)  (69.0%) (76.0%) (79.7%)  (71.6%)
(6) Online 63 62 50 53 49 33 47
tutorial (26.7%)  (27.9%) (32.7%)  (25.2%) (32.7%) (41.8%) (29.0%)
attendance

(7) Using 205 196 136 181 135 69 141
email (86.9%) (88.3%) (88.9%) (85.2%) (90.0%) (87.3%) (87.0%)

233



Distance Learners’ Use of Handheld Technologies: Mobile Learning Activity, Changing Study Habits, and the ‘Place’ of Anywhere Learning
Cross, Sharples, Healing, and Ellis

(8) Study- 145 141 97 124 105 57 103
related (61.4%)  (63.5%) (63.4%)  (59.0%) (70.0%) (72.5%) (63.6%)
Internet

searching

(9) Revision 138 133 91 119 99 55 105

for (58.5%) (59.9%) (59.5%) (56.7%) (66.0%) (69.6%) (64.8%)
assessment

(10) Note- 113 102 77 94 81 52 83
taking (47.9%) (45.9%) (50.3%) (44.8%) (54.0%) (43.7%) (51.2%)
(11) Writing 107 101 74 88 75 47 113

for (45.3%)  (45.5%) (48.4%) (41.9%) (50.0%) (59.5%) (51.9%)
assessment

Total using 236 222 153 210 150 79 162
device in

study place

Note. Percentages expressed as a proportion of all students who used their devices (for whatever purpose) in that
study space.

Comparison of the distributions of tasks performed in each study place shows a similarity in pattern
across the seven places. A chi-square analysis shows that there is no statistically significant difference
between the pattern of study task performed across the seven study places (X2(60) = 26.041, p<.01).

RQ3. Changing Behaviours and Impacts on Learning

The final section of the analysis investigates whether use of handheld devices for study-related learning
is having an impact on study habits, access to materials, and the quality of students’ work.

Two in five students said that their study habits had changed since starting to use handheld devices for
study-related learning tasks (40.0%, n=119). Table 5 shows the mean number of study places used by
those who experienced a change in study habit and those who did not. Independent-samples t-tests
were used to determine whether study behaviours differed between the student group reporting a
change in study habits and the group that did not. Visual inspection of Q-Q plot confirmed the data
distributions were acceptable for this test. Test results (Table 5) show a statistically significant
difference with respect to both the number of study places used and number of study tasks performed.
Students reporting a change in study habits used their devices to learn in more study places and for
more types of study tasks than those reporting no change in habit.

Table 5

t-Test Results Comparing Students Reporting a Change in Study Habits and Those Who Did Not
(n=297)

No change in study Changed

habits study habits

M SD M SD t-test p
Number of study places 3.57 2.01 4.85 1.72 5.70 <.001
Number of study tasks 5.47 3.31 7.53 2.82 5.57 <.001

Note. SD = standard deviation; M = mean.

234



Distance Learners’ Use of Handheld Technologies: Mobile Learning Activity, Changing Study Habits, and the ‘Place’ of Anywhere Learning
Cross, Sharples, Healing, and Ellis

Students were also asked whether using handheld devices for study had made it easier to access module
materials and had improved the quality of their work. Whilst most students using handheld devices
found it easier to access module materials, less than a third believed that such use had improved the
quality of their work (Table 6).

Table 6

Student View About Impact of Handheld Device Use on Learning

Definitely ~ Mostly Neither Mostly Definitely

disagree disagree agree nor agree (4)  agree

Q) (2) disagree (3) (5) M SD
(a) Using 21 24 57 79 105 3.78 123
handheld devices (7.3%) (8.4%) (19.9%) (27.6%) (36.7%)
made it easier for
me to access
module material
(b) Using 34 39 130 43 41 3.06 115
handheld devices (11.8%) (13.6%) (45.3%) (15.0%) (14.4%)

has improved the
quality of my work

Note. SD = standard deviation.

Multiple regression analysis was used to determine whether the key variables used earlier in analysis
were predictors of easier access to materials and improved quality of work. The results are shown in
Table 7. The models predict 32.7% and 34.3% of the variance, respectively, and overall show a good fit
to the model. Checks for collinearity and normal distribution of residuals were found to be satisfactory.
Number of study tasks, number of study places, and a change in study habits are predictors in both
models. The beta for age is negative, showing that younger students are more likely to report improved
quality of their work than are older students.

Table 7

Summary of Regression Analysis (n=287)

Easier to access Improved quality
module materials of work

B S.E.B Beta B S.E.B Beta
Number of study tasks 077 .021 .210** 102 .023 .262**
Number of study places .079 .034 132* .096 .036 151**
Number of general tasks .059 .030 .109* .017 .031 .029
Change in study habits 797 120 341** .821 127 .329**
Age -.007 .004 -.085 -.010 .005 -.114*
Gendert -.081 117 -.034 144 124 .057
R2 327 .343
F 24.189** 25.834**

*p <.05. **p < .01.
tGender coded: 1=Male, 2=Female
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Discussion and Conclusion

This study has investigated where students study and how use of study places affects their mobile
learning activity and habits. The research questions focus on aspects of anywhere learning—one of the
two key terms in the concept of anytime-anywhere learning—such as how students move between places
and translate the potential of anywhere into the practical somewhere. The dataset used comprises 446
responses from an online survey of undergraduate distance learners in the UK. Too narrow a focus on
one group of learners can be problematic (Al-Emran, Elsherif, & Shaalan, 2017) so the sample included
adult learners in all age groups and major discipline areas.

In respect to RQ1, it was found that by 2016, over half of learners were using handheld devices for study-
related purposes. This represents a doubling in device use over three years since 2013 (Cross, Sharples
& Healing, 2015). However, use for learning still appears to be less than use for leisure tasks.

Two key findings relate to RQ2. Firstly, the distribution or pattern of study-related tasks was similar
amongst the seven study places investigated. For any of the 11 study tasks investigated, students do not
appear to favour one type of study place over another. Of course, the learning achieved by performing
any given task in different places may not be pedagogically equivalent (Wong, King, Chai, & Liu, 2016)
and such patterns of use therefore require further qualitative study. Secondly, analysis confirms a strong
and significant correlation between the number of study places used for handheld learning (what could
be considered a student’s geographic reach) and the number of different learning tasks performed on
handheld devices (a measure of breadth of learning). As the number of study places increases, so too
does the number of different learning tasks performed. These findings underscore the importance of
helping students to maximise learning opportunity time; for example, by developing a learning design
that can flex and allow mixing of learning tasks and technologies across locations.

The final research question (RQ3) explored the impact of handheld use on study habits and quality of
learning. There were two key findings. Firstly, analysis shows that three variables—number of study
places, number of study tasks performed, and change in study habits—are predicators of students
finding it easier to access learning materials and reporting improved quality of work (rs2=.327 and
r:2=.343, respectively). Students are more likely to notice a positive impact on their learning if they use
handheld mobile devices in more locations and for a greater range of learning tasks. This finding seems
consistent with observations from studies of campus-based students where approximately half said that
using handheld devices helped them to find more time or save time (Gebb & Young, 2014; Rainie &
Smith, 2013).

The second finding relating to RQ3 is that student experience of, and derived benefit from, using
handheld devices for learning varies substantially. A majority of students said that handheld devices
had made it easier to access study materials and 40% had experienced a change in study habits since
starting to use handheld devices for study-related learning. However, this means that only a third of
students felt that use of mobile handheld technologies had helped improve the quality of their work and
60% had yet to change their study habits. These data, therefore, illustrate how using mobile
technologies to extend the geographic and temporal range of the potential learning space can mean a
transformation in study habits for some whilst allowing others to maintain existing study behaviours.
There may still be some way to go in ensuring all learners benefit from the mobile pedagogies deployed.
Staff competency and skills (Dahlstrom et al., 2015) may be one limiting factor, as could student
perceptions about the value and opportunities for use as well as decisions about when, or even if, they
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want to use handheld devices for learning. It is recommended that further qualitative investigation
would help understand how students interpret the concepts of quality and habit in the context of mobile
learning, and how positive perceptions that use benefits learning might map to student narratives
relating to academic success (e.g., Brooks, 2016).

Taken together, these findings establish a link between the number of study places used for learning
and the breadth of learning activity. In so doing, this study not only evidences a link between what
Castells (1997) described as the space of place and the space of flows but also asks whether additional
components need to be added to this concept of flow. Two additional concepts are proposed. The first
is that the movement of learners between and through study locations could be viewed as a flow of
places. This should look beyond the question of how the virtual and real are woven together (Traxler,
2010) and ask how learning flows between places, how students’ perceptions of a place change once it
becomes adopted as a learning place, and how such new perceptions materially transform that place.
Certainly, for many learners, handheld devices have extended the range and reach of their physical
study place, the opportunity time for learning, and potentially the range of digital learning activity.

The second concept relates to the constant negotiation students enter into in respect to the place of
space—how they exert their agency as learners, and when and to what degree they grant this virtual
place access to the real places in which they study. In particular, consider the subset of students who
seldom, if at all, use handheld devices for study-related learning. It is this group for whom participation
in Castells’ space of flows is limited or even non-existent. Wriggleworth and Harvor (2017) argue that
the level of engagement depends on student awareness of potential learning benefits and their
disposition with respect to actively seeking out opportunities to learn with their mobile device. Further,
anecdotal evidence from survey open comments shows many students are making conscious decisions
to restrict or abstain from using handheld devices for learning. Whether justified or not, students are
taking a view about the place that an online digital space should have in their learning.

This paper has explored relationships among learning activities, study habits, and the locations of
learning. The two new concepts outlined above—the flow of places and place of space—provide further
avenues for mobile learning research that complement those developed by Castells and the approach
adopted by proponents of seamless learning. How do students negotiate emerging spatial opportunity—
the place of space—in their digital and online learning? What are the patterns, dynamics, and
disruptions in how students move between places? Do patterns vary between groups, such as those with
disabilities? Understanding more about the use, and non-use, of handheld devices will help teachers
and learning designers develop more effective and flexible pedagogies for the support of anywhere
learning.
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Abstract

The advancement of mobile communication technology has contributed to an increasingly interconnected
world; however, these devices are not being used as effectively as they could be to improve global challenges.
One challenging issue is the lack of preparation college graduates receive to positively contribute to the
needs of an interdependent global society. Organizations such as the United Nations Educational Scientific
and Cultural Organization (UNESCO), the Association of International Educators (NAFSA), and the
Organization for Economic Cooperation and Development (OECD) have recently declared the critical need
for the rising generation to strengthen their global competence, the capacity to examine societal issues, and
work alongside those of various backgrounds to make a change. School instructors are crucial to preparing
students to thrive in multicultural societies and address present day issues. With a staggeringly high rate
of cellular device ownership among college students, mobile devices could be optimally positioned as a
multi-functional tool ready to assist students in gaining these skills. This paper proposes that, while mobile
devices may have contributed to a growing need for globally competent individuals, they can also be used
to expand these capacities within university students. The PISA global competency framework developed
by the OECD is used to propose how instructors can use mobile technology and research grounded practices
to strengthen global competence in students.

Keywords: global education, global competency, mobile learning, mobile technology, mobile devices,
higher education



Mobile Technology: A Tool to Increase Global Competency Among Higher Education Students
Fox

Introduction

A glimpse at the status of mobile devices in higher education indicates that a high rate of university students
possesses these devices (Krull & Duart, 2017). The advancement of new communication technologies has
contributed to a growing interconnectedness and interdependence across the globe (Li, 2013; Poushter,
2016). Handheld mobile technologies may provide anytime and anywhere educational opportunities
through a variety of functions (Crompton, 2013); however, as the United Nations Educational, Scientific,
and Cultural Organization (UNESCO) declared, mobile devices are not being used as effectively as they
could be to improve global issues in education (West, M., 2012).

One current educational concern is the lack of preparation graduating students receive to thrive in an
interdependent world. Unpredictable economies, digital advancements, diverse societies, migration, and
multicultural work environments demand a graduate with greater capacity to take action (Boix Mansilla &
Jackson, 2013). Many people are not prepared to address societal issues in an interconnected world where
hate speech, extremist ideas, and perceived misunderstandings are becoming more common (Barrett,
Byram, Lazar, Mompoint-Gaillard, & Philippou, 2013). There is great need for students who are more
prepared to investigate matters of global significance, understand others perspectives, and live in
multicultural societies (Asia Society/OECD, 2018).

Consequently, it is of high importance that educators develop their students’ global competence, or “the
capacity and disposition to understand and act on issues of global significance” (Boix Mansilla & Jackson,
2013, p. 2). The Council of Europe shared that an “ability to understand and communicate with each other
across all kinds of cultural divisions is a fundamental prerequisite for making such societies work” (Barrett
etal., 2013, p. 2). Instructors can achieve global competence through practical approaches and innovative
strategies using digital technologies (Li, 2013). Due to the high rate of mobile ownership among university
students and their lack of global competence, these multifunctional devices are well situated to help
instructors with these challenges. Successful use of mobile technology in higher education requires
instructors who design learning experiences that harness the affordances of mobile devices (Krull & Duart,
2017). Therefore, the purpose of this paper is to describe how mobile devices are uniquely positioned to
nurture global competence and give practical implications for instructors looking to expand these capacities
within their university students.

Literature Review

Mobile Communication Technologies

Today’s interdependent global society is dominated by information communication technologies that
facilitate the exchange of ideas and information instantaneously from any location (Suarez-Orozco & Sattin,
2007). Evolving world technologies now surpass over 1.2 billion personal computers, 1.6 billion television
sets, and 3.9 billion radio receivers (Ahonen, 2011). Nonetheless, mobile phones exceed all technologies
with a network covering 95% of the global population (International Telecommunication Union, 2016) and
a staggering seven billion subscriptions (ITU Key Indicators, 2017). College-age students headline mobile
phone ownership levels globally (Brooks, 2016), with some countries such as the United States
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approximating 100% (Adams Becker et al., 2017; Pew Research Center, 2018).

Mobile technology yields vast opportunities for university students to culturally engage with entertainment,
news, and music or to interact with others through text, social media, and email (Roberts, Yaya, & Manolis,
2014). As aresult of these interactions, research focused on the integration of mobile technology in higher
education has amplified over the last decade (Hwang & Tsai, 2011; Wu et al., 2012). However, with a
worldwide view of education, UNESCO asserts that mobile devices, as the most ubiquitous information and
communication technology, are not being used as effectively as they could be to improve global challenges
and assist in education across the globe (West, M., 2012).

A Global Issue

One preeminent global problem faced by university-age students today is the lack of preparation they
receive for the international challenges that lie ahead of them both as citizens and professionals (Chickering
& Braskamp, 2009). The rapidly advancing wave of globalization and global interdependence calls for a
rise in the number of students who can recognize global issues and simultaneously engage in effective
problem solving in everyday life (Boix Mansilla & Jackson, 2011). These worldwide issues commonly
surround environment, development, intercultural relations, peace, economics, technology, or human
rights and further emphasize a need for those who are globally educated in interdependence, connections,
and multiple perspectives (Hicks, 2003).

Foremost, educational associations such as the Center for Global Education at Asia Society, Organization
for Economic Cooperation and Development (OECD), Association of International Educators (NAFSA), and
the United Nations (UN) have detailed that establishing global competence in students is critical to live and
succeed in today’s global economy and multicultural societies (Asia Society/OECD, 2018; West, C., 2012).
Global competence can be defined in multiple ways, but is often regarded as:

The capacity to examine local, global, and intercultural issues; to understand and appreciate the
perspectives and world views of others; to engage in open, appropriate and effective interactions
with people from different cultures; and to act for collective well-being and sustainable
development (Asia Society/OECD, 2018, p. 5).

The vital need for these competency skills is confirmed by the latest development of the OECD Program for
International Student Assessment (PISA), a global competency framework that assesses these capacities in
young people, implemented for the first time beginning in 2018 (Organization for Economic Cooperation
and Development, 2018). It is clear that as schools instruct the rising generation on these skills students
will be more apt to thrive in local, national, and global civic life (Asia Society/OECD, 2018).

The Role of Instructors

The Association for International Educators affirmed that global competence in students begins with
instructors who must learn about existing technologies and how they might be used to enhance
international partnerships or cross-cultural learning (West, C., 2012). Furthermore, the Asia Society
confirmed that the average instructor can foster global competence in their students by helping them learn
how to use present-day technologies (Asia Society/OECD, 2018). It is in part by employing the use of new
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media technologies as learning tools that teachers can effectively bridge gaps between theory and
application and enhance cultural responsiveness and competency (Ntuli, & Nyarambi, 2018). Sussmuth
(2007) shared that students need to strengthen their digital skills in order to help them “communicate and
gather information from beyond their immediate environment and help them integrate into a global
society” (p 204). Therefore, instructors can create a classroom environment with a global vision and culture
that expand student experiences through the employment of technology (West, C., 2012). University
instructors can use currently available digital technologies to develop these capacities in their students.

Purpose of Paper

Due to the high percentage of mobile ownership among college students and their lack of global
competency, mobile technologies are uniquely positioned to enlarge these capacities within students. The
multifunctionality of mobile devices could prove to be beneficial to university instructors, regardless of
discipline, in preparing their students to thrive in today’s diverse societies. Current research literature
surrounding mobile technology integration describes numerous successful strategies to transform learning
in higher education settings.

Therefore, the purpose of this paper is to address how university instructors can use mobile technology to
improve global competence in their students. The adopted OECD four-part framework for establishing
global competence is first described. Next, foundational principles for the four parts are discussed in
greater detail with practical implications drawn from current mobile learning research provided for
university instructors.

Global Competence Framework

In response to the growing need for students who can address global issues, the OECD proposed the 2018
PISA global competence framework (Asia Society/OECD, 2018). The principles in the PISA framework
draw upon years of previous research and a variety of successful frameworks. For example, in 2011 the
Council of Chief State School Officers (CCSSO) and the Asia Society commissioned a taskforce to define
global competence complex skills. This taskforce, made up of numerous educational scholars, worked to
build upon foundational research principles and best practices from numerous scholars such as Hanvey
and Reimers (Boix Mansilla & Jackson, 2013). A seminal work by Robert Hanvey (1982) addressed the
need for educators to promote the development of planet and cultural awareness. He added that as students
increase in their knowledge of others and global dynamics they would develop a global perspective. Reimers
(2009) shared that global competence is imperative in that it prepares students to “understand the nature
of shared planetary challenges” (p. A29). Overall, this taskforce developed a framework that would help
students increase in their “capacity and disposition to act on issues of global significance” (Boix Mansilla &
Jackson, 2011, p. xiii). The OECD, recognizing the value of all these principles and previous frameworks,
collaboratively constructed an updated framework similarly outlining critical components of global
competence. Overall, the PISA framework for global competence draws upon the research of organizations
such as UNESCO, Project Zero at Harvard University, the Asia Society, and CCSSO.

The purpose of the PISA framework is to assist in explaining, implementing, and assessing global
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competence in young people around the globe (Razavi, 2017). The OECD states that global competence
includes combining and applying the foundational elements of students’ values, knowledge, skills, and
attitudes (Asia Society/OECD, 2018). They further explain that mixing these elements helps young people
work with those of differing cultural backgrounds on global issues that can have a serious impact upon the
future. The core of the framework is comprised of four dimensions, which when implemented properly,
can provide structure for instructors looking to facilitate global competence in their students. The OECD
(2018) proposed that global competence is the capacity and disposition to do the following:

e Examine issues of local, global, and cultural significance such as poverty, environmental risk, and
conflict.

e Understand and appreciate the perspectives and world views of others.
e Engage in open, appropriate, and effective interactions with others across cultures.
e Take action for collective well-being and sustainable development.

Though these four skills appear to be independent they depend highly upon each other as building blocks
in the construction of global competence (Boix Mansilla & Jackson, 2011). Each division of the PISA
framework will now be described in greater detail. Following each description will be an explanation of
how university instructors can use mobile technologies to support the development of global competence
based on current research practices in higher education.

Examining Issues

University students today can benefit by developing the skills to comprehend and appreciate the world
outside their own immediate setting (Boix Mansilla & Jackson, 2011). These higher-order thinking skills
include effectively weighing evidence on global developments, analyzing information on current events, and
arguing a position (Asia Society/OECD, 2018). Students need opportunities to embark on an external
investigation of matters beyond their typical classroom environment. They must have learning
environments that can facilitate inquiry and encourage them to develop persuasive arguments about issues
of the day. As they tackle questions about the world, they will be more prepared for jobs that require them
to work and communicate with those of differing perspectives (Boix Mansilla & Jackson, 2013). Students
working to understanding global issues also develop a state of the planet awareness where they can actively
seek to comprehend prevailing conditions, developments, trends, and problems that are faced worldwide
(Burnouf, 2004). Effective pedagogical practices should allow for student discovery and creativity (Cochran
& Narayan, 2017) as they use their devices to learn more about global challenges wherever they are.
Instructors can provide practical opportunities for students to investigate the world with mobile devices
through the use of Internet search engines, synchronous or asynchronous communications, digital books,
and news applications.

The Internet

Increasing access to the Internet continues to be a highlight of advancing technologies across the globe.
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With the goal of enabling economic and social development and fostering an inclusive global digital
economy, the International Telecommunications Union recently published that now over 70% of the world’s
youth between ages 15-24 have Internet access, with mobile broadband subscriptions growing more than
20% annually the last five years (International Telecommunication Union, 2017). College students believe
that the ubiquitous access to Internet information mobile technologies provide is a primary advantage of
the device (Gikas & Grant, 2013). Anytime access to databases with audio, video, and text information allow
examination of the world beyond classroom walls. Internet access through mobile devices unlocks the
opportunities for student-generated content and student-directed projects (Cochran & Narayan, 2017)
while they seek to investigate problems in the world. However, teachers must help students critically
evaluate the material they encounter because of the vast amounts of information accessible (Buckingham,
2007).

Synchronous and Asynchronous Communications

New communication tools such videoconferencing at any location improve international collaboration and
create unprecedented opportunities to examine issues of global significance with others around the globe
(Boix Mansilla & Jackson, 2011). Instructors can adopt the use of synchronous and asynchronous
communications allowing students to interact immediately with contacts across the globe. Information
exchange occurs across borders through video, audio, and text mediums. For instance, students learning
Chinese could interact directly with native speaking individuals in China. Mobile devices improve universal
access to inexpensive applications such as Skype, Facebook Chat, WebEx, WeChat, WhatsApp, or learning
management systems. One worldwide online master’s program in development management used a
learning management system to facilitate online synchronous and asynchronous collaboration between
students in various countries as a core element of a course on global education (Rye & Stokken, 2012).
Other areas once isolated are now reachable (Valk, Rashid, & Elder, 2010) and may yield critical insights
from those experiencing firsthand global challenges such as human rights, economic development, or
poverty. Students could gain greater perspective on global and intercultural issues as they hear personal
experiences of those outside the classroom.

Digital Books

Some believe the mobile device may replace the textbook as the learning tool of choice for the future (Yu,
Ally, & Tsinakos, 2018). Instructors can use electronic textbooks as an inexpensive and practical way to
provide improved global access to information for students in both developing and developed areas (West
& Chew, 2014). Mobile devices give students the advantage of a having a digital textbook that can
conveniently be taken with them anywhere they go, making better use of time in accessing course materials
(Nie, Bird, & Edirishingha, 2013). An example from research in Austria found that mobile encyclopedias
can be effective at helping students learn new concepts when the application suggest articles and
information about nearby topics based upon GPS positioning of the phone (Yu, Ally, & Tsinakos, 2018).
Simple features such as an encyclopedia article sent to a student’s phone could help the student develop an
inclination to examine their surroundings wherever they are located.

Instructor provided access to literature about differing cultures, countries, and current events could expand
student views and awareness with problems faced worldwide. Currently, hundreds of thousands of people
in areas such as Ethiopia, Nigeria, and Pakistan are now reading on mobile devices (West & Chew, 2014).
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South Korea recognized the power of flexible and inexpensive access and launched a nationwide movement
for schools to provide digital textbooks tailored to students’ needs (West, M., 2012). As students use mobile
devices to increase their knowledge base via international and multicultural sources, they may ask more
informed questions and create coherent responses that could answer issues prevalent to the global society.

News Applications

Instructors could also look to global news options and trusted social media sites to provide reliable
information on the most current global trends and issues. In a developed country such as the United States,
70% of those aged between 18-29 prefer to, or only use, mobile devices to access the news (Mitchell,
Gottfried, Barthel, & Shearer, 2016). Another study in developing Serbia found that over 60% of college
students preferred a smartphone for staying informed about current events (Vuli¢ & Mitrovi¢, 2015). A
worldwide network of information accessible through personal mobile devices gives students the chance for
constant awareness of global issues, trends, and challenges in greater speed than previously possible.
However, media is an area where caution needs to be exercised with forming global perspectives (Burnouf,
2004). With access to almost unlimited information on the Internet, students need to develop information
literacy skills that will help them discern between truth and error when investigating various sources
(Yarmey, 2011). When students engage these global topics with sophistication, they will be more competent
and prepared to succeed in college, professional life, and civil society (Boix Mansilla & Jackson, 2011).

Understanding Perspectives

Globally competent students must be taught to look upon issues from different perspectives and encouraged
to appreciate the beliefs and customs of others that are dissimilar from their own (Burnouf, 2004;
Chickering & Braskamp, 2009). Boix Mansilla and Jackson (2011) state that the ability to recognize the
perspectives of others is not an optional skill for students to learn in the 21st century because they will
encounter those of differing beliefs in multi-cultural work environments, academic studies, or personal
relationships. Students need to develop a “perspective consciousness” where they realize their outlook is
not universally shared and the ideas of others are fundamentally different (Hanvey, 1982). Chickering and
Braskamp (2009) summarized this principle stating that there needs to be an “understanding persons who
differ widely in their political, religious, and spiritual orientations; in privilege and social class; and in
ethnicity and national origin” (p. 28). As students reflect upon those elements that have influenced their
own perspectives, it will give them deeper respect for the different positions or beliefs of others (Asia
Society/OECD, 2018). Mobile programs that encourage student interaction, collaboration, and reflection
can broaden mutual understanding. Instructors can facilitate an expanded student perspective by using
mobile polling applications, reflection tools, and collaborative tools.

Polling Applications

Polling programs allow instructors to propose specific prompts and for students to anonymously submit
their thoughts from a mobile phone. An application such as PollEverywhere could be used to facilitate
discussion on difficult issues. Some researchers have found that using PollEverywhere to create discussion
with mobile devices was effective for increasing student engagement and interaction in undergraduate
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psychology courses (Walklet, Davis, Farrelly, & Muse, 2016). These tools provide a variety of discussion-
based strategies including word clouds, open ended response, or priority ranking. Students can explain
their perspectives without being judged for their response and then easily examine the perspectives of
others. Instructors desiring to increase global competence may guide students in discussing how
perceptions may have been influenced possibly by culture, technology, quality of life, or even access to
knowledge.

Reflection Tools

Mobile devices can help the learner’s ability to be more mindful and understanding of their own needs as
well of those of others in a learning setting (Yu et al., 2018). Moreover, college students can benefit from
and perform better with the inclusion of reflection activities that can be delivered through a mobile medium
(Martin & Ertzberger, 2016). Reflective thinking encourages students to actively chain together their
personal ideas with previous knowledge and beliefs (Hatton & Smith, 1994) and could be aided through
digital journaling or having students write notes to themselves. Numerous educational applications that
promote meditation could aid global competence by encouraging students to embark on the process of
better coming to know oneself, one’s emotions, and how they experience the world. Fisher and Baird (2006)
share that reflection can be an individual or collective process involving technological tools such as blogs,
wikis, Flickr, and other social media platforms. Reflective strategies allow students to ponder those
elements that have influenced their views while also allowing them to contemplate the perspectives of
others.

Collaborative Tools

A major advantage of mobile technology is the ability to increase the collaborative exchanges of ideas
between university students (Gikas & Grant, 2013; James, 2011; Vazquez-Cano, 2014). This is primarily
due to built-in collaborative tools such as email, text messaging, audio calls, or downloadable applications
that can promote student-to-student conversations. Many countries in Asia are already taking advantage of
mobile technology as a collaborative tool to communicate teacher-to-student or student-to-student (West,
M., 2012). In Taiwan, researchers found mobile phones effective in implementing a voice-based discussion
between students on a collaborative web forum (Wei, Chen, & Wang, 2007). Digital collaboration is not
limited by time and place; therefore, students can practice interacting and appreciating viewpoints from
others across national borders that may be much different than their own. Students who develop the digital
skills needed to harness these instant collaborative mobile technologies may be able cultivate relationships
across great distances and gain access to opportunities to improve global issues that may have been
previously inaccessible.

Effective Communication

Human communication is at the center of teaching and learning experiences across the globe (Warren &
Wakefield, 2013). Vast worldwide differences in culture, faith, ideology, and wealth call for globally
competent students who understand how to proficiently use of emerging technologies that are vital
elements of communicating ideas in today’s societies (Boix Mansilla & Jackson, 2011, Boix Mansilla &
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Jackson, 2013). Globally competent students “understand the cultural norms, interactive styles and
degrees of formality of intercultural contexts, and can flexibly adapt their behavior and communication to
suit” (Asia Society/OECD, 2018, p. 10). There is a constant need for students to think about how various
audiences will perceive what they communicate and then use appropriate verbal or nonverbal strategies
(Boix Mansilla & Jackson, 2013). Ultimately the ability to communicate openly across cultures and be
mutually understood is vital to helping a society progress (Barrett et al., 2013). Communication is the
primary purpose of mobile devices (Warren & Wakefield, 2013) and they are advantageous in improving
communication skills and fostering a sense of interdependence between college students (Cinque, 2013).
Instructors could facilitate respectful and open interactions among students through the practical use of
social networking and distance learning tools.

Social Networking

Social networking is a determining factor for those university students who desire to use mobile technology
in the classroom (Liaw & Huang, 2015) and could provide practice grounds for complex communication
with others across the world. Communication methods for college students have changed over the years
and presently focus on connecting with their peers through social media technologies such as Facebook,
Twitter, Youtube, and blogs (Khaddage & Knezek, 2011). Topics on social media often surround current
real-world issues, creating an environment where instructors can help students recognize the perspectives
of others and productively engage in exchanges with diverse groups. Ozan and Kesim (2013) found that
social media on mobile platforms create a major impact on the teaching and learning process because of
their ability to “create an atmosphere in which individuals can learn from their peers about communication
norms and cultures” (p. 174). Integrating mobile social media into a college classroom can strengthen
student’s language skills, literacy, and intercultural competence (Yeh & Swinehart, 2018). Students must
recognize how various audiences can perceive different meanings from the information they share and
instructors can even initiate this thinking process beginning with the diversity in their own classroom (Boix
Mansilla & Jackson, 2011).

Distance Learning

Mobile technology has consistently demonstrated its ability to extend educational opportunities into areas
that once were not possible (Traxler, 2012). One university in Mozambique found mobile devices were
easier, more flexible, and quicker at improving communication between rural students involved in distance
learning (Isaacs, 2012). Lee and Chan (2007) found it effective and efficient to communicate ideas with
distance learning students via podcasting on mobile technology. A study in Mauritius showed the
usefulness of delivering a distance education MOOC with audio learning materials capable of
communicating in the native language of different learners (Yu et al., 2018). The rise of online learning
programs and even MOOCs often provide discussion areas where student exchanges with various audiences
are not limited by national borders. De Waard (2013) emphasized that in a MOOC, students can access a
variety of mobile enabled social-media tools that allow learners to learn, communicate, and exchange
knowledge with people all over the world about a mutual topic of interest. Instructors who facilitate an
environment that involves complex interaction with various cultures could provide a needed push for
students to communicate at a higher level of sophistication with differing backgrounds.
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Taking Action

Globally competent students seek to courageously make a difference in the world as they reflect upon
multiple ways to improve situations and place these ideas into action, either individually or collaboratively.
in real life settings (Boix Mansilla & Jackson, 2011). Students must courageously take steps to have their
voices be heard as responsible members of society (Asia Society/OECD, 2018) and not hesitate to take
initiative, work with others, and solve critical issues in a global society and their community (Boix Mansilla
& Jackson, 2013). Instructors can improve a student’s ability to make a difference in their community by
incorporating authentic and active learning contexts into the classroom (Boix Mansilla & Jackson, 2011;
Chickering & Braskamp, 2009). Educational programs can also help students to take global action by
harnessing technologies that expand a student’s opportunities to learn world languages (Boix Mansilla &
Jackson, 2011). Instructors can bolster student’s abilities to take action by harnessing the power of mobile
technology to implement active learning, create authentic contexts, and support language learning.

Active Learning

Mobile technologies could be used to implement active learning strategies such as situated, inquiry-based,
and case-based learning in order to prepare students to make a difference in the global society. Jarvis, Tate,
Dickie, and Brown (2016) found that using mobile devices to deliver multi-media based on geographical
location was effective for helping undergraduate geography students explore economic, cultural, and social
life in Dublin, Ireland. In this setting, students developed their observation skills and were encouraged take
action through active exploration of the city. Mobile assisted case-based learning effectively helped
students synthesize, apply, and integrate knowledge in real-life situations (Taradi & Taradi, 2016).
Problem-based strategies could assist students in assessing options and planning actions on global issues.
This is illustrated by researchers who examined how a mobile assisted inquiry-based approach facilitated
active learning (Leelamma & Indira, 2017). As a result, it was discovered that students better understood
critical issues in the environment and vowed to make a difference by using their understanding to raise
awareness in their community

Authentic Learning

Mobile technology can support authentic learning contexts where students can engage relevant and
interesting real-world problems (Traxler, 2007). Authentic learning is possible because mobiles create a
direct link between theory and practice (Cochrane & Narayan, 2017). Harley, Poitras, Jarrell, Duffy, and
Lajoie (2016) stated that “a mobile phone can be used to augment one’s learning about the world around
them, creating new and countless potential opportunities for informal learning as well as guided learning
that takes place outside of the classroom” (p. 360). The portability of mobile technology allows students to
actively learn by working on task and activities authentic to the environment in which they could be used
(Crompton, 2013). Mobile virtual reality, augmented reality, and digital games are examples of this
principle. Mobile augmented reality also empowers real-world learning for students with different abilities
in a larger global society (Tesolin, & Tsinakos, 2018). Some researchers effectively used a mobile
application to allow students to document and take pictures of trees while learning outside in nature (Land
& Zimmerman, 2015), while others used augmented reality to effectively instruct students about the context
of past and present historical locations in the world around them (Harley et al., 2016). Mobile digital games
can help students learn about intricate situations in dynamic environments by giving students opportunities
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role play (Yu etal., 2018). In these authentic settings, students can practice improving given scenarios or a
real-world problem.

Language Learning

Instructors can help students become more prepared to take action by making use of technologies that
facilitate language learning (Boix Mansilla & Jackson, 2011). Mobile devices supply numerous language
learning applications and significantly impact college students in areas such as comprehension of
vocabulary and grammar (Alkhezzi, 2016; Dange, 2018). One university in China found the popular social
media WeChat to be highly effective at helping students learn English as a second language (Shi, Luo, & He,
2017). University students in Istanbul significantly improved communication skills and vocabulary by
collaboratively practicing English using the mobile application WhatsApp (Avci & Adiguzel, 2016). Popular
applications like Duolingo gamify the learning process and are effective with mentoring and modeling by
instructors (Garcia Botero & Questier, 2016). Students who explore languages other than their primary
language are equipped with essential 21st century skills in an interdependent world.

Conclusion

Ownership of mobile devices among university students is high, nevertheless they are not being used as
effectively as they could be to help solve challenges in education. Currently, a notable issue is the lack of
preparation students receive on interacting with diverse cultures, ideas, and perspectives in an
interconnected global society. The path to increasing these capabilities in students begins with instructors
who can harness modern technologies. Instructors can take action to create a classroom environment
where global competency is expanded through the use of readily available mobile devices.

More specifically, instructors can help students examine global issues through effective use of the Internet,
synchronous and asynchronous communications, digital books, and news applications. A student’s ability
to understand diverse perspectives can be improved by integrating polling applications, reflection tools,
and collaborative tools into course activities. The capacity to communicate effectively with others could be
enhanced via social networking and distance learning opportunities. Lastly, instructors can help students
take action to improve society by implementing active learning, authentic learning, and language learning
approaches. If a goal of higher education is to prepare students to succeed in the world, then strengthening
global competency should be a high priority.
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Abstract

YouTube is one of the most prevalent social media sites across the globe. However, there is a lack of research
on factors influencing educational use of YouTube. This study examines high school students’ educational
use of YouTube with unified theory of acceptance and use of technology (UTAUT). Using structural equation
modeling, the proposed model is tested. Results demonstrate that performance expectancy and social
influence are the significant predictors of behavioral intention to use YouTube. Furthermore, behavioral
intention is the significant predictor of actual usage. The results suggest that students intend to use YouTube
for improving their academic performance. Social influence also contributes to their intention. Based on
previous literature, the results are discussed.

Keywords: YouTube, high school students, unified theory of acceptance and use of technology (UTAUT),
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Introduction

Information and communication technologies (ICTs) are one of the most prominent integral assets of
contemporary education. Teaching and learning activities that incorporate different digital devices and
platforms are becoming more prevalent, such as using YouTube for educational purposes (Jung & Lee, 2015;
Terlemez, 2016). First released in 2005, YouTube has become the world’s largest online video platform in
which users can upload, share, watch, and discuss video clips across the globe (Lin & Polaniecki, 2009).
Youth frequently spend their time on digital media (Erstad, 2012; Unliisoy, de Haan, Leander, & Volker,
2013); according to the Pew Internet and American Life Project (Madden, 2009), 89% of 18-29-year-olds
use online video platforms like YouTube, with 36% of them watching movies or educational videos on a daily
basis.

Numerous studies emphasize that videos have an inherent instructional affordance for teaching and
learning processes. For instance, Adhikari, Sharma, Arjyal, and Uprety (2016) posited that YouTube is a
widely used source of information, and that when quality videos are posted by professional organizations
and governments, they can add value by providing detailed and accurate information. Bonk (2008)
suggested that online video content may help students increase their grasp of educational concepts and
arouse an overall interest in learning.

The existing literature emphasizes the value and importance of the use and potential of YouTube as an
educational source of information (Jung & Lee, 2015; Terlemez, 2016). However, there is a lack of research
on high school students’ educational use of YouTube. This study examines the factors influencing the
educational use of YouTube by high school students in Turkey with unified theory of acceptance and use of
technology (UTAUT).

Theoretical Background

There are various theoretical models available to assist practitioners in understanding the factors that might
influence a student’s acceptance and use of technology. In this study, factors influencing students’
acceptance and use of YouTube for educational purposes were drawn from the unified theory of acceptance
and use of technology (UTAUT) proposed by Venkatesh, Morris, Davis, and Davis (2003). There are four
pivotal constructs in UTAUT (performance expectancy, effort expectancy, social influence, and facilitating
conditions) along with four moderators (gender, age, experience, and voluntariness). Venkatesh, Thong,
and Xu (2012) extended the original model by proposing UTAUTZ2, which included three more constructs;
namely, price value, hedonic motivation, and habit. Venkatesh, Thong, and Xu (2016) analyzed UTAUT and
its extensions by suggesting a multi-level framework to further refine the explanatory power of the model.
In the context of this study, the four core constructs; namely, performance expectancy, effort expectancy,
social influence, and facilitating conditions, were drawn to understand students’ educational use of
YouTube.

Previous studies tested UTAUT for various user behavior with different participants and different
technological features, for example, interactive whiteboards (Sumak & Sorgo, 2016; Wong, Teo, & Goh,
2015), e-learning systems (El-Masri & Tarhini, 2017; Ngampornchai & Adams, 2016) and mobile learning
(Abu-Al-Aish & Love, 2013; Hao, Dennen, & Mei, 2017). The existing literature demonstrates that UTAUT
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is being validated to explain and predict behavioral intention and user behavior concerning technology
acceptance. However, Venkatesh et al. (2012) suggested that it is important to test UTAUT within different
cultures, technological features, and settings, since factors influencing the adoption of a technology might
vary with respect to different cultural backgrounds, technological features, and target populations. In this
regard, it is conceivable to expect and accept that the factors influencing students’ educational use of
YouTube might differ from general information systems usage contexts.

Given the importance of exploring possible factors that might influence a student’s acceptance and use of
YouTube for educational purposes, and the need to extend theories and models of technology adoption to
new contexts to advance generalizability and applicability, this study investigated the determinants of the
educational use of YouTube in the margin of UTAUT.

The Study

Previous research suggests that UTAUT is one of the rigorous models that explains determinants of
technology use (e.g., Ngampornchai & Adams, 2016; Nistor, G6glis, & Lerche, 2013). Using UTAUT, this
study examines determinants of high school students’ educational use of YouTube. Figure 1 illustrates the
research model and the predictors of educational use of YouTube. As it is indicated in Figure 1 below,
performance expectancy (PE), effort expectancy (EE), and social influence (SI) are determinants of
behavioral intention (BI) to use YouTube. Behavioral intention and facilitating conditions (FC) are the
determinants of the actual usage. Each predictor is explained under the subsequent sections.

Performance
expectancy

Effort expectancy

Behavioral

L HS —» Actual usage
intention

Social influence

Facilitating H4

conditions

Figure 1. The research model and hypothesis for predicting high school students’ educational use of
YouTube.
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Performance Expectancy

Performance expectancy (PE) is defined as “the degree to which an individual believes that using the system
will help him or her to attain gains in job performance” (Venkatesh et al., 2003, p. 447). UTAUT postulated
PE as one of the direct determinants of behavioral intention (BI) to use technology. Detailed information
about BI is provided after facilitating conditions. There are numerous studies that validated PE as a
significant determinant of Bl, for instance, EI-Masri and Tarhini (2017) examined the e-learning adoption
with university students from Qatar and the USA. They found that in both samples, PE was one of the
significant predictors of Bl. Similarly, Jung and Lee (2015) investigated factors influencing university
students’ and educators’ YouTube acceptance with UTAUT. They found that PE had a significant positive
effect on BI for both groups. In this study, PE was conceptualized as students’ perceptions concerning the
potential benefits of using YouTube for educational purposes. In accordance with previous studies on
UTAUT, this study postulated that if students perceive YouTube as useful and might add value to their
educational experience, then they will be more likely to adopt it. On the other hand, if they are more skeptical
regarding the educational value of YouTube, then they are more resistant to adopt it. Therefore, this study
proposed the following hypothesis:

H1: Performance expectancy is a significant predictor of students’ behavioral intention to use
YouTube for educational purposes.

Effort Expectancy

Effort expectancy (EE) is defined as “the degree of ease associated with the use of the system” (Venkatesh et
al., 2003, p. 450). UTAUT proposed that EE is one of the direct determinants of Bl. Many studies reported
that EE is a significant determinant of Bl. For instance, Teo and Noyes (2014) examined pre-service
teachers’ self-reported intentions to use information technology by UTAUT. They found that EE was a
significant determinant of Bl to use information technology. Similarly, Ngampornchai and Adams (2016)
carried out a study to investigate undergraduate students’ readiness for online learning within the margin
of UTAUT along with extending the model with multiple variables. The researchers found that EE had a
strong positive relationship and strong indicator of technology acceptance. In accordance with existing
studies on UTAUT, this study included EE to investigate students’ perceptions of whether the use of
YouTube for educational purposes is free of effort and to predict Bl. In other words, EE is conceptualized as
the degree of ease associated with the use of YouTube for educational purposes. It is proposed that if
students think that YouTube is easy to use for educational purposes, then they are more likely to adopt it.
Therefore, this study postulated the following hypothesis:

H2: Effort expectancy is a significant predictor of students’ behavioral intention to use YouTube for
educational purposes.

Social Influence

Social influence (S1) is defined as “the degree to which an individual perceives that important others believe
he or she should use the system” (Venkatesh et al., 2003, p. 451). According to EI-Masri and Tarhini (2017),
the reason why Sl is a direct determinant of Bl is the fact that people might be influenced by others’ ideas
and might involve in certain action even if they do not want to. Sl is emphasized to have different effect size
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on Bl with respect to different cultural backgrounds, particularly in collectivist cultures (e.g., Venkatesh &
Zhang, 2010). There are numerous studies validated that Sl is one of the direct determinants of Bl (e.g., Hao
etal., 2017; Im, Hong, & Kang, 2011). Venkatesh et al. (2003) argued that Sl is not a significant predictor of
Bl in voluntary or utilitarian contexts, yet it becomes significant in case of a mandatory setting. Although
students’ behavioral intention to use YouTube for educational purposes is a case of voluntary use of
technology, this study tested direct effect of SI on BI. In the context of this study, students will be more likely
to adopt YouTube for educational purposes if it is valued by one’s social environment or by important others,
such as, family members, friends, or teachers. Hence, the following hypothesis was proposed:

H3: Social influence is a significant predictor of students’ behavioral intention to use YouTube for
educational purposes.

Facilitating Conditions

Facilitating conditions (FC) are defined as “the degree to which an individual believes that an organizational
and technical infrastructure exists to support use of the system” (Venkatesh et al., 2003, p. 453). This study
conceptualized FC as students’ perceptions on whether they have access to required resources and necessary
support to use YouTube for educational purposes. In fact, FC is not proposed as a direct determinant of Bl
in the original UTAUT model (see Venkatesh et al., 2016). However, previous studies investigated FC in
several different ways as context, participants, and technological features vary within these studies (e.g.,
Lin, Zimmer, & Lee, 2013; Wong, 2016). For instance, Wong (2016) investigated primary school teachers’
use of education technology in Hong Kong and found that FC is a strong dominating factor compared to
perceived ease of use and perceived usefulness. This study included FC to propose that students will be more
likely to adopt YouTube for educational purposes if they have access to required resources and necessary
support. Hence, this study postulated the following hypothesis:

H4: Facilitating conditions is a significant predictor of students’ actual usage of YouTube for
educational purposes.

Behavioral Intention to Use YouTube

According to Ajzen (1991) “intentions are assumed to capture the motivational factors that influence a
behavior; they are indications of how hard people are willing to try, of how much of an effort they are
planning to exert, in order to perform the behavior” (p. 181). Bl is determined as a proxy factor for users’
acceptance and use of a technology (e.g., Venkatesh et al., 2003; Venkatesh et al., 2012). In the context of
this study, Bl measures high school students’ preferences and intentions toward the use of YouTube for
educational purposes. UTAUT postulated that Bl is a significant predictor of actual usage of a technology.
In this regard, a hypothesis was tested on whether Bl is a significant determinant of actual use of YouTube.

H5: Behavioral intention is a significant predictor of students’ actual usage of YouTube.

Based on previous studies and developed hypotheses, the research model was proposed as illustrated in
Figure 1. High school students’ behavioral intention toward the use of YouTube for educational purposes is
determined by subsequent factors as in the UTAUT.
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Method

To be able to examine the research model, the study used a survey design, which included demographic
information and items related to educational use of YouTube. The items were adapted from existing scales
previously validated (e.g., Venkatesh et al., 2003). Structural equation modeling (SEM) approach was
underpinned to verify the associations between the indigenous (Bl and AU) and exogenous (PE, EE, SI, and
FC) constructs. In this regard, stages for employing SEM were followed as suggested by Schreiber, Nora,
Stage, Barlow, and King (2006). The pre-analysis stage of SEM includes the reporting of sample size,
normality, outliers, linearity, multicollinearity, software program, and estimation method. The statistical
analysis was carried out in IBM SPSS Statistics 22 and LISREL v.8.71 and the maximum likelihood
estimation method was performed to test the associations between indigenous and exogenous relationships.

First, missing data (n = 32) were discarded from the data set. These included items that had more than one
response to 5-point Likert scale and no response to survey items related to measuring participants’
educational use of YouTube (Cokluk, Sekercioglu, & Biiyiikoztiirk, 2016). This resulted in data collected from
367 participants. Second, using z scores that are outside of the range of + 3 (n = 32) were discarded from the
data set, as well (Cokluk et al., 2016). This resulted in a data set that is collected from 335 participants.
Third, the sample size (n = 335) is above the threshold to conduct SEM (Hair, Black, Babin, Anderson, &
Tatham, 2006; Hoe, 2008). Fourth, the normality of the data set was tested using skewness, kurtosis, and
linearity values. The skewness (ranged from -1.388 to 0.381) of the data was in the range of + 3 and satisfied
the recommended threshold (Kline, 2005). The kurtosis of the data (ranged from -0.933 to 1.954) was in
the range of + 10 and satisfied the recommended threshold (Klein, 2005). The linearity ranged from 0.079
to 0.824 that are bigger than 0.05. This also satisfied the recommended threshold value for the linearity of
the data. Finally, the multicollinearity of the data is tested using the variable inflation factor (VIF). The
multicollinearity values were smaller than 3.0 (ranged from 1.024 to 2.839) and satisfied the recommended
threshold (O’Brien, 2007). These values suggest that the data is appropriate to test SEM.

Measurements

This study underpinned the process of preparing and administering a survey instrument. The items used to
collect the data from high school students were drawn from previous studies that are published both in
English and Turkish (e.g., Venkatesh et al., 2003; Venkatesh et al., 2012). Using previously validated items
enabled an extent of content and face validity. Furthermore, three experts from the field of educational
sciences and six experts from the field of educational technology provided feedback concerning the content
and face validity. Based on experts’ suggestions, slight modifications were completed in order to satisfy the
content and face validity of the survey instrument. Specifically, along with demographics, the survey
instrument included 22 items in total: performance expectancy (PE - 5 items), effort expectancy (EE - 3
items), social influence (SI - 4 items), facilitating conditions (FC - 4 items), behavioral intention (Bl - 3
items), and actual usage (AU - 3 items). The items were anchored on a 5-point Likert-scale ranging from “1
- strongly disagree” to “5 - strongly agree.”

Factor Structure

The data set were controlled for the suitability of factor analysis. Kaiser-Meyer-Olkin (KMO) tests and
Bartlett’s test of sphericity were used as a measure of sampling adequacy. The results show that KMO values
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ranged between 0.605 and 0.892, which was above the recommended threshold value of .50 (Kaiser, 1974).
Bartlett’s test of sphericity also ensured that the constructs were independent. Table 1 illustrates the results
that verified the appropriateness of data for factorability. These results suggested testing the data for
exploratory factor analysis using principal components extraction. Operationalization of a unidimensional
solution for each construct appeared to be the most appropriate measurement based on the scree-plot
eigenvalues.

Table 1

Suitability of the Data for Factor Analysis

Constructs KMO Chi-Square Sig.

PE 0.892 1,218.837 0.000
EE 0.605 188.139 0.000
Sl 0.794 509.838 0.000
FC 0.708 358.047 0.000
BI 0.755 658.583 0.000
AU 0.758 798.182 0.000

Participants and Procedures

A total of 399 high school students were recruited through convenience sampling method. Table 2 illustrates
the demographic information about the participants of the study. Missing values and outliers were discarded
from statistical analyses. The statistical analyses were employed with data collected from 335 responses. As
it is illustrated in Table 2, there were 178 (53,1%) female and 157 (46,9%) male participants. The age of the
participants ranged from 14 to 19 (Mean = 16.21, SD = 1.217) and the majority of the participants reported
that they have a mobile phone (304, 90.7%). Furthermore, 298 (89.0%) of the participants had Internet
access over their mobile phones. This demographic information illustrates a point concerning the
accessibility of mobile technology by the majority of the respondents. While the daily average Internet usage
was 4 hours, the participants indicated that they spend 1 hour on the Internet for educational purposes on
a daily basis. The demographic information as indicated in Table 2 also provided a ground for further
discussion about how participants’ characteristics may contribute to associations between the constructs.

Table 2

Demographics of the Participants

Frequency %
Gender
Female 178 53.1
Male 157 46.9
Total 335 100.0
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Age*

Mean 16.21

Standard deviation 1.217

Minimum 14

Maximum 19
Mobile phone ownership 304 90.7
Internet access from the mobile phone* 298 89.0
Daily average Internet usage (hours)* 4

Daily average Internet usage for educational
purposes (hours)*
*Has a missing value.

Results

Descriptive Statistics

The descriptive statistics of the constructs (PE, EE, SI, FC, BI, AU) are illustrated in Table 3. The mean
values of the constructs on a 1-to-5 scale ranged from 2,2918 (SI; SD = 0,99987) to 4,3940 (EE, SD =
0,63756).

Table 3

Descriptive Statistics, Skewness, and Kurtosis Values for Normality Assumptions of SEM

Constructs Item Mean Standard deviation Skewness Kurtosis
PE 5 3.0794 1.12203 -0.081 -0.872
EE 3 4.3940 0.63756 -1.088 0.641
Si 4 2.2918 0.99987 0.381 -0.678
FC 4 4.4881 0.56422 -1.388 1.954
BI 3 3.4199 1.23063 -0.362 -0.933
AU 3 3.0408 1.16873 -0.005 -0.867

As itis indicated in Table 3, the normal distribution of the data was satisfied with the kurtosis and skewness
values. The standard kurtosis value was smaller than 10 (ranged from -0.678 to 1.954) and the standard
skewness value was smaller than 3 (ranged from -1.388 to 0.381; Kline, 2005). These values suggest that
the data is appropriate to use structural equation modeling for testing associations between the constructs.

Convergent Validity

To test the convergent validity of the measurement items under each construct, three conditions as
suggested by Fornell and Larcker (1981) were investigated. These three conditions are: (1) the item reliability
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of each construct, (2) the composite reliability of each construct, and (3) the average variance extracted
(AVE). According to Hair et al. (2006), the factor loadings should be higher than .50, the composite
reliability should exceed 0.60, and AVE should be higher than 0.50. As illustrated in Table 4, the factor
loadings of each item were higher than 0.50 except FC19, which has a factor loading of 0.353. Since it is also
at an acceptable level (Hair et al., 2006) the authors did not leave the item. The composite reliability exceeds
the threshold value of 0.60, and the value of AVE was also higher than the recommended value of 0.30.
Hence, the three conditions for convergent validity were satisfied. In addition to these three conditions,
Cronbach’s alpha values were also reported. As it is provided in Table 4, it ranged between 0.58 and 0.93.
From Table 4, all the measures fulfill the recommended threshold values and indicates that the convergent
validity for the measurement items and constructs are validated.

Table 4

Convergent Validity of the Constructs

Items Factorloads CR AVE% Cronbach’s alpha
AU
1. I follow instruction about my courses on 0.920
YouTube.
2. luse YouTube to learn about my courses. 0.940 095 0.87 0.93
3. I'watch videos about my courses on YouTube. 0.944
PE
4. YouTube makes it easy to understand my 0.903
courses. '
5. YouTube helps me to become more successful in 0917
my courses. '
I learn more quickly using YouTube. 0.865 094 0.76 0.92
7. 1find using YouTube for educational purposes
0.858
useful.
8. YouTube improves my effectiveness in my 0.810
courses. '
EE
9. Learning how to use YouTube for educational 0.846
purposes is easy for me. '
10. 1 find YouTube easy to use. 0.842 0.82 0.6l 0.63
11. Itis easy to learn something on YouTube. 0.635
Sl

12. My friends think that I should use YouTube for

. 0.779
educational purposes.
13. My parents think that I should use YouTube for 0.801 089 067 0.83
educational purposes.
14. My teachers think that I should use YouTube for 0.811

educational purposes.
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15. People around me / in my social life think that |
should use YouTube for educational purposes.

FC

16. I have the resources necessary to use YouTube

for educational purposes.

17. I have the skills / knowledge necessary to use
YouTube for educational purposes.
18. YouTube is compatible with the technology (e.g.,
my mobile phone, desktop computer, etc.) that |

use.

19. I can get help from others when I have

difficulties using YouTube for educational

purposes.
Bl

20. I think that I will use YouTube for educational

purposes.

21. 1 plan to use YouTube for educational purposes.

22. 1 intent to use YouTube as a student for the

courses that I do not understand / | find

difficult to understand.

0.874

0.795

0.846

0.877 0.82 0.56 0.58

0.353

0.911

0.926 094 0.84 0.91

0.919

* Note. The items were in Turkish, and the language validity for English was not established

Discriminant Validity

Discriminant validity is satisfied when two conceptually different constructs exhibit sufficient difference.
There are two indicators for discriminant validity: (1) The Fornell-Larcker criterion, and (2) cross-loadings.
To ensure the discriminant validity, Fornell-Larcker criterion suggests that the AVE of each latent variable
should be higher than the squared correlations with all other latent variables. Cross-loadings also suggest
another way to check the discriminant validity. It is satisfied when all the cross-loadings of individual items
under each construct were higher than their factor loadings under other variables. Table 5 demonstrates
correlation coefficients and the values of the square root of AVE.

Table 5

Discriminant Validity of the Constructs

Constructs PE EE SI FC BI AU
PE (0.87)*

EE 0.288** (0.78)*

Sl 0.553** 0.210** (0.82)*

FC 0.160** 0.69** 0.069** (0.75)*

BI 0.784** 0.506** 0.195** 0.195** (0.92)*

AU 0.715** 0.417** 0.154** 0.154** 0.680** (0.93)*

*p < 0.05; **p < 0.01

Note. Diagonal in parentheses are the values of the square root of AVE; off-diagonal are the values of

correlation coefficients.
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As itis indicated in Table 5, the square roots of AVE for all the constructs (the values in the parentheses) are
greater than the correlation coefficients (the values outside of parentheses); hence, the constructs also
satisfy discriminant validity.

Test of the Proposed Model

Hooper, Coughlan, and Mullen (2008) suggested three categories of fit indices to test the measurement
model. These indices are: (1) absolute, (2) incremental, and (3) parsimony fit indices. First, absolute fit
indices include chi-square (x2), relative / normed chi-square (x2/df), goodness-of-fit (GFI), adjusted
goodness-of-fit (AGFI), root mean square residual (RMSEA), and standardized root mean square residual
(SRMR). Second, incremental fit indices include normed-fit index (NFI), non-normed fit index (NNFI), and
comparative fit index (CFI). Lastly, parsimony fit indices include parsimony goodness-of-fit index (PGFI)
and parsimonious normed fit index (PNFI). Table 6 illustrates the criterion value for each index along with
the results obtained in this study. The overall results as illustrated in Table 6 ensured an acceptable fit
between the data and proposed model.

Table 6

Model Fit Indices for the Proposed Model

Fit indices Values Recommended values

Absolute

X2 422.13

p value 0.00 > .05 (Hair et al., 2006; Hoyle, 1995)

x2 / df 2.37 < 3 (Kline, 2005)

GFlI .89 > .85 (Joreskog & S6rbom, 1988)

AGFI .86 > .80 (Marsh, Balla, & McDonald, 1988)

RMSEA 06 éé;(t)l E()lr\dga:cBCs'}III}]l;E,l\;’Vé%a)lman, Preacher, & Hong, 2001;

SRMR .08 < .10 (Kline, 2005)

Incremental

NFI .96 > .90 (Bentler &Bonett, 1980)

NNE 97 129%(()) )(Vldaman & Thompson, 2003; Bentler &Bonett,

CFI 98 >.90 (Vidaman & Thompson, 2003; Bentler, 1990; Bentler
&Bonett, 1980)

Parsimony

PNEI 82 1>§.)58(9)))(Muallk, James, Van Alstine, Bennett, Lin, & Stilwel,

PGFI .69 >.60 (Byrne, 2010)

Test of the Structural Model

To be able to test the proposed hypotheses, standardized path coefficients and their significance were
investigated. As it is illustrated in Table 7, Bl was predicted by PE and SI, but EE was not a significant
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predictor of Bl. Hence, H1 and H3 was supported, meanwhile H2 was not supported. Furthermore, AU was
predicted by BI, but FC was not a significant predictor of AU. In this regard, while H5 was supported, H4
was rejected. PE and Sl together explained 91% of the total variance in Bl, and Bl explained 77% of the
variance in AU.

Table 7

Path Coefficients and Their Significance for Hypothesis Testing

rgrﬁ)]obtehresw hi/?(ft?]sees?s Path coefficient t-value Study results
H1 PE > BI .80 13.55 Supported
H2 EE - BI .05 129 Not supported
H3 SI > BI 11 2.30 Supported
H4 FC > AU .02 35 Not supported
H5 Bl > AU 77 14.66 Supported

Discussion and Conclusion

In response to prevalence of YouTube as one of the most common digital resources in educational praxis,
this study aimed at investigating high school students’ educational use of YouTube. The study underpinned
UTAUT as the theoretical framework to identify predictors of acceptance behavior. To this end, performance
expectancy (PE), effort expectancy (EE), and social influence (S1) were tested as predictors of behavioral
intention (BI), and in turn Bl and facilitating conditions (FC) were tested as predictors of actual usage (AU).

Consistent with the prediction of this study, PE was found to be the strongest predictor of Bl. In fact, this
result is consistent with a plethora of studies that found PE as a dominant predictor of Bl (e.g., Chaka &
Govender, 2017; Khechine & Lakhal, 2018; Padhi, 2018; Suki & Suki, 2017). For instance, Padhi (2018)
investigated faculty perception with respect to open educational resources (OER) by applying UTAUT. The
results indicated that PE positively influenced the intentions to use OER. Similarly, Suki and Suki (2017)
examined the determinants of students’ behavioral intention to use animation and storytelling through
UTAUT. The results demonstrated that PE was the strongest predictor of Bl to use animations and
storytelling within lessons. This implies that participants will be more likely to use YouTube for educational
purposes if they perceive learning through this digital resource would improve their academic performance.

In the present study, SI was also found to be significant predictor of Bl. In fact, this result is consistent with
numerous previous studies (e.g., Abu-Al-Aish & Love, 2013; lIsaias, Reis, Coutinho, & Lencastre, 2017,
Nicholas-Omoregbe, Azeta, Chiazor, & Omoregbe, 2017; Prasad, Maag, Redestowicz, & Hoe, 2018). For
instance, Nicholas-Omoregbe et al. (2017) investigated the factors that have an influence on the adoption of
e-learning management system (e-LMS) in higher education. The results demonstrated that SI was one of
the strong predictors of Bl to adopt e-LMS. Similarly, Prasad et al. (2018) investigated learners’ Bl to use a
blended learning program employed with post-graduate international information technology students. The
results showed that Sl is a strong predictor on both PE and EE as well as Bl. The researchers concluded that
Slis one factor to mitigate the barriers to technology adoption. In the context of this study, this result implies
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that students’ educational use of YouTube will more likely to be influenced in case it is accepted by their
peers, teachers, and family members, or within their social environment.

This study did not find significant associations between EE and Bl, along with FC and AU. EE was measured
with three items in accordance with previous studies and comprised participants’ perceptions concerning
the ease associated with educational use of YouTube. In other words, the educational use of YouTube will
be effortless. In fact, the insignificant results concerning EE has been discussed in several studies (e.g., Ali
& Arshad, 2018; Doleck, Bazelais, & Lemay, 2017; Isaias et al., 2017; Liu, Chang, Huang, & Chang, 2016).
For instance, Isaias et al. (2017) examined the acceptance of an educational forum, which includes empathic
and affective characteristics. The results of the study demonstrated that EE was not a significant predictor
of BI. Similarly, Doleck et al. (2017) investigated students’ computer-based learning environment use by
comparing two different models: The Technology Acceptance Model (TAM) and UTAUT. The results
demonstrated that the hypothesis developed under the UTAUT model concerning the relationship between
EE and Bl was not significant. There are two possible factors for the insignificant relationship in the context
of this study. First, the participants may perceive YouTube as an easy-to-use platform, and second, the
participants may not attribute a degree of difficulty in using YouTube for educational purposes. This
generation of students is classified as digital natives who are generally comfortable with using technology.
In this regard, their demographic characteristics might also contribute to insignificant association between
EE and BI.

Contrary to the prediction of this study, the results showed that FC was not a significant predictor of AU. In
fact, the original model of UTAUT posited that FC is a significant determinant of AU. However, there are
several studies that did not find significant association between FC and AU (e.g., Khechine & Lakhal, 2018;
Yueh, Huang, & Chang, 2015). For instance, Khechine and Lakhal (2018) investigated university students’
acceptance of webinar technology and the results of the study demonstrated that FC was not a significant
predictor of AU. Yueh et al. (2015) examined factors that influence students’ adaptation and continued use
of a Wiki system and the results of the study demonstrated that FC was not a significant predictor of AU.
There might be three plausible explanations of the insignificant association between FC and AU in the
context of this study. This study conceptualized FC as participants’ perceptions on whether they have access
to resources and support to use YouTube for educational purposes. First, the majority of the participants
reported that they have mobile phones and access to the Internet. Hence, they have the required hardware
and software to access YouTube as one of the required resources. Furthermore, these participants are
categorized as digital natives that could easily navigate on a digital world without any assistance from others.
In this regard, the lack of a specific person or group for assistance with difficulties on the use of YouTube
for educational purposes might not contribute to explaining the extent of variance in AU. Third, the usability
of YouTube might not create system difficulties and as a result it may not be a barrier to AU.

This study also tested the hypothesis that Bl is a significant predictor of AU as originally validated in UTAUT
model. In fact, there are several studies found that Bl is a significant determinant of AU (e.g., Liu et al.,
2016; Doleck et al., 2017). For instance, Liu et al. (2016) investigated students’ Bl to use social networking
services (SNS) and found that Bl was a significant predictor of AU. Similarly, Doleck et al. (2017)
investigated students’ computer-based learning environment use and they found a significant positive
relationship between Bl and AU. Consistent with the prediction of this study, the structural equation
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analysis demonstrated that Bl was a significant predictor of the AU of YouTube for educational purposes.
In the context of this study, this implies that the stronger the intention, the more likely that participants will
use YouTube for educational purposes.

Limitations and Future Research

This study has numerous limitations concerning several stages, including but not limited to, the theoretical
framework of the study, the data collection, and the sampling method, which can potentially create an
avenue for future studies. First, this study underpinned the core constructs as postulated and tested by
UTAUT. Hence, future studies can further synthesize the model by including various constructs from other
technology acceptance theories that will possibly increase the predictive power. For instance, media richness
might be used to extend the potential of YouTube in educational settings as it assumes that users will be
more likely to adopt rich media, including immediate feedback or language variety. Second, the data of the
study were collected by means of a self-report measure without any triangulation of the data sources. Thus,
future research needs to include different sources of data in order to gain deeper insights. Third, this study
underpinned the convenience sampling method, which has a potential bias as the participants were within
the same age level and demographics. Thus, the results might not be a representative of other age levels and
may not be generalizable. In this regard, future studies should try to include participants from different age
levels and cultural backgrounds. Finally, teachers are one of the most important role models for students
studying at the high school level and they might play a significant role in the adoption of YouTube as an
educational resource. Considering the significant determinant of Sl in this study, teachers have the potential
of improving students’ perception toward the use of YouTube for their educational needs. From this
perspective, there is a need to investigate teachers’ perceptions toward educational use of YouTube.
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Abstract

Medical education in Africa is in desperate need of reforms, evident in widespread diseases, and an
inability to mobilise and train the required medical workforce to deal with these health issues. However,
the exponential rise in the use of mobile technologies due to the spread of the Internet and increased
telecommunication networks offer an opportunity for the transformation of medical education and
practice through the deployment of mobile devices as a medium for learning and conveying health care
services to the remote and resource-constrained locations of Sub-Saharan Africa (SSA). This paper
reviewed articles on the affordances of m-learning for distributed medical education in SSA published
between 2010-2018. Results from 18 articles identified in the review revealed a slow-paced ascendancy
of practice and research in the field; it further exposed competing priorities, infrastructural deficit, and
chronic workforce shortages as the bane of m-learning implementation in the subregion. This paper
makes recommendations that will enhance the growth of mobile-based distance medical education and
practice in SSA.

Keywords: mobile learning, distributed learning, medical education, Sub-Saharan Africa
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Introduction

Globally, the advent of the Internet has led to a progressive transformation in all facets of human
activities. Amongst these, is the impact of Internet-driven technologies that have reshaped the
educational landscape. It has become apparent that the traditional form of teaching and learning
confined to the classroom is no longer efficient due to limited out of class collaboration and inadequate
infrastructure (Africa-America Institute (AAl), 2015; Organisation for Economic Co-operation and
Development (OECD), 2009). However, electronic learning (e-learning) has the affordances to
accommodate more people, especially those with limited access to regular schooling (Yunusa & Dalhatu,
2014) as an alternative medium to education. The increasing rate of the remote and mobile workforce
has resulted in the emergence of the use of mobile technologies for communication, collaboration, and
exchange of occupational knowledge practices and training. Consequently, this has evolved into various
forms of technology-enhanced learning solutions across human endeavour and the ubiquity of mobile
devices for mobile learning is now potentially more revolutionary than e-learning (Okai-Ugbaje,
Ardzejewska, & Ahmed, 2017).

Keegan (as cited in Ally, 2009) predicted that the future of mobile learning is “wireless,” and today
virtually all human activities are gradually transforming into online using several mobile devices and
platforms. Sub-Saharan Africa (SSA) has the most significant number of adolescents and young adults
in the world. The International Telecommunication Union (ITU) report (2016) on mobile cellular
penetration indicate a mobile penetration rate of 65% in SSA. Relatedly, Masita-Mwangi, Mwakaba,
Ronoh-Boreh and Impio (2012) note that 43% of the population in SSA is below the age of 15 years
making the region the youngest region in the world. Consequent upon which many African countries
are making efforts in widening access and creating opportunities for the expansion of the Higher
Education institutions to accommodate these young adults. However, these efforts are ineffective due
to the rising number of students with an average of 50% more students per professor in African
universities compared to the global average AAI (as cited in Bervell & Umar, 2017).

One key aspect of education in sub-Saharan Africa that needs a technological intervention due to the
problem above is medical education. The use of mobile learning offers opportunities for training more
medical staff and promoting distance-based medical practices in Sub-Saharan Africa. Recently, authors
such as Chaya, Pilot, and Urassa (2018); Lazarus, Sookrajh, and Satyapal (2017a) and Witt et al. (2016)
had echoed the need for reforms in medical education and practice in SSA when they suggested the
mobile learning paradigm. Recognising the need for mobile learning, these African medical
practitioners have suggested that the adoption of mobile technologies and online courses will enable
class sizes to increase dramatically in a short space of time and could potentially be significant in
mobilising a medical workforce that is struggling with traditional modalities that cannot produce the
desired results. The growth of these technologies across the world and Africa, in particular, has
prompted some studies on the use of mobile devices in medical education in SSA (Adebara, Adebara,
Olaide, Emmanuel, & Olanrewaju, 2017; Chaya, Pilot, & Urassa, 2018; Frehywot et al., 2013; Ibrahim,
Salisu, Popoola, & Ibrahim 2014; Lazarus, Sookrajh, & Satyapal, 2017b; Masika et al., 2015; Witt et al.,
2016b).

Koole (2009) defines mobile learning as “a process resulting from the convergence of mobile
technologies, human learning capacities, and social interaction” (p.25). Accordingly, this definition
placed m-learning within four central constructs namely, technological tools, context and social
interactions buttressed by Krull and Duart (2017) and Naismith, Lonsdale, Vavoula, and Sharples
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(2004). Tsinakos and Ally (2013) explain m-learning as “the processes of coming to know through
conversations across multiple contexts amongst people and personal interactive technologies” (p. 225).
Mobile medical education referred to as mobile health education (m-health) is the process in which
smartphones are used to help educate and inform students in the medical field (Ayemoba, 2017).
According to Urassa et al. (2018), m-health is an emerging trend in the Health Information System, and
defined as the use of mobile technology, such as cellular phones, wireless devices, or radio frequency
identification tags, for health care or health services.

Despite the growing amount of research on m-learning in Higher Education across the world (Kaliisa &
Picard, 2017; Koole, 2009; Krull & Duart 2017; Tsinakos & Ally, 2013) there are few studies on its use
in promoting medical education and practice in Sub-Saharan Africa. The World Health Organization
(WHO) (2011) conducted a global survey on the explosion of m-health and telemedicine activities
around the world. Even though the report provided some extracts on efforts at using mobile
technologies to deliver health services and information to remotely located and resource-constrained
communities, the outcome of this report indicated that out of the 114 countries surveyed, SSA had the
least positive indices on initiatives in m-learning in medical education (WHO, 2011). Against this
background, this paper reviewed published articles based on studies carried out in the subregion
between 2010-2018, bringing to fore the trends, milestones, and barriers to effective implementation
of mobile technology-based learning solutions in medical education and contributes a reference that
will guide policy and practice in the subregion.

Forthrightly, the study sought to answer the following questions:
1.  What is the distribution of studies in m-learning initiatives in Sub-Saharan Africa?

2. What are the research models and designs reported in articles on m-learning in medical
education and practice in Sub-Saharan Africa?

3. What are the methodologies used to investigate m-learning in medical education and practice
in SSA?

4. What are the determinant factors reported in m-learning studies in medical education in SSA?

5. What are the barriers to effective implementation of m-learning in medical education and
practice in Sub-Saharan Africa?

Methodology

This review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) protocol by Moher, Liberati, Tetzlaff, Altman, and Prisma Group. (2009). The PRISMA
protocol is a step-by-step process to search, collect, analyse, synthesise, and report findings from the
literature (see Figure 1). The first step was to search databases for studies on Mobile learning and
Medical Education research in SSA. Search terms such as “m-learning,” “m-health,” “e-health,” “mobile
technologies,” “medical education,” “telemedicine,” “adoption,” “implementation,” “mobile learning,”
and “Africa,” were explored in prominent databases such as Google Scholar, Science Direct, Scopus,
IEEE, PubMed, Microsoft Academic, and Institutional database. Reference pages of retrieved articles
were screened for relevant studies for the review materials. The obtained articles were then sorted based
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on inclusion, exclusion, and eligibility criteria, and set out for the review (see Table 1). While, Table 2
depicts the summary of the reviewed studies.

Table 1

Eligibility Criteria for the Systematic Review of Studies of M-Learning in Medical Education in SSA

Inclusion criteria

Exclusion criteria

Articles published in the English .
Language
Articles based on m-learning, .

mHealth, and Telemedicine use in
medical education and practice

Articles published between 2010- .
2018
Articles that are focused on sample .

size, subjects, and country of study

Articles that focused on research in .

m-learning

research

in medical

education institutions in SSA

Articles published outside the SSA

Articles that focused on Mobile
Technology as a broad concept
published earlier than 2010

Articles that focused on e-learning
and open and distance learning
usage and perception not in medical
education

Articles that focused on m-learning
in third circle institutions
(secondary schools)

Articles that were merely literature
reviews on mobile technologies, e-
learning, open and distance learning
in Africa

Additional records identified
through other sources

(n=13)

h 4

No. of articles after duplicates removed

(n =763)

—_—
= Google Scholar-1.547
’é Serence Direct -356
g Scopus-38
= IEEEXplore-27
',E_ Microsoft Academic-08
= USM Integrated-18
= .
(n=2,027)
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Figure 1. PRISMA article selection flowchart.
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Analysis

Coding technique

1.

Table 2

Country: The articles were sorted based on the context of the studies and classified according
to the geographical location of the subregion.

Design of the study: The review focused on three broad study designs namely; qualitative,
guantitative, and mixed method (Creswell, 2013).

Theoretical framework: The review focused on the theories adopted or adapted for the studies
on m-learning in medical education in sub-Saharan Africa.

Sample size: The sample size of subjects grouped into; small, medium, and large. coded as
(<150=small), (>150<250=medium), and (>250=Large).

Subjects of the study: Subjects were; instructors, students (Interns), nurses, other health
professionals or both.

Statistical tools: Instruments employed for data analysis were; qualitative thematic/narrative
(Creswell,2013) and experimental and pilot studies; descriptive statistics; correlation,
regression/General Linear Models /MANOVA,; and Structural Equation Modelling technique-
SEM (Kline, 2015).

Effective factors (milestones): significant achievements and factors determining the use of m-
learning based on the findings of the studies.

Challenges: Challenges outlined by the findings of the studies in the use, adoption, or
implementation of m-learning in medical education in thematic areas; system related; IT
infrastructure; skills/training; technical support; leadership/management support; policy
issues; personal issues; e-content/e-curriculum; and time constraints.

Summary of Reviewed Studies

Author/ Paper title Country Research design | Sample & Statistical analysis
date & instrument subjects adopted in the
studies
Knowledge, Nigeria Quantitative. 220 medical Descriptive and
Adebaraet | Attitude and Questionnaire. doctors. inferential statistics
al. (2017) Willingness to Use (Chi-square).
mHealth

Technology Among
Doctors at a Semi-
urban Tertiary
Hospital in Nigeria
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Anokwa Delivering Better Sub- Design of software 4,500 Thematic narrative
(2010) HIV Care in Sub- Saharan framework that patients. analysis.

Saharan Africa Africa delivers summaries

Using Phone-Based | (SSA; and reminders to

Clinical Summaries | Kenya). HIV patients.

and Reminders
Aryee The Role of Mobile | Ghana Mixed Method 92 health Descriptive statistics.
(2014) Phones in Health (Questionnaire and | workers.

Education for interviews).

Rural Communities

in Ghana: An

Exploratory Study

in Digital

Technologies
Barteit et Self-Directed E- Malawi Qualitative study, 14 medical Narrative analysis.
al. (2015) Learning at a using face-to-face doctors,

Tertiary Hospital in interviews, guided interns, and

Malawi -A group discussions, clinical

Qualitative and observations. officers.

Evaluation &

Lessons Learnt
Bediang et | Computer Literacy | Cameroon | Quantitative. 307 students, | Descriptive statistics
al. (2013) and E-learning Questionaire. residents, and | and chi-square.

Perception in lecturers.

Cameroon: The

Case of Yaounde

Faculty of Medicine

and Biomedical

Sciences
Biruk, Health Ethiopia Quantitative Cross- | 606 medical Descriptive statistics,
Yilma, Professionals sectional design. health bivariate, and
Andualem, | Readiness to Questionnaire. professionals. | multivariate logistic
& Tilahun Implement an regression.
(2014) Electronic Medical

Record System at

Three Hospitals in

Ethiopia: A Cross-

Sectional Study
Changetal. | Smartphone-Based | Botswana Quasi-experimental | Trainee Descriptive statistics.
(2012a) Mobile Learning design. physicians

With Physician (sample not

Trainees in specified)

Botswana
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Changetal. | Use of Mobile Botswana Quantitative. Seven resident | Descriptive statistics,
(2012b) Learning by questionnaire. physicians and narrative
Resident analysis.
Physicians in
Botswana
Feldacker Continuing SSA Mixed method 89 healthcare | Descriptive statistics.
etal. (2017) | Professional (Malawi, (focus group workers.
Development for Tanzania, discussion [FGD],
Medical, Nursing, and South | key informant
and Midwifery. Africa) interview, and
Cadres in Malawi, guestionnaire).
Tanzania and
South Africa: A
Qualitative
Evaluation
Gupta, Lessons Learned Uganda Qualitative, usinga | Three Thematic narrative
Marsden, from Implementing case study approach | universities in | analysis.
Oluka, E-Learning for the (key informant Uganda.
Sharma, & | Education of interviews).
Lucas Health
(2017) Professionals in
Resource-
Constrained
Countries
Ibrahimet | Use of Nigeria Quantitative cross- | 123 medical Descriptive statistics.
al. (2014) Smartphones sectional study. students.
Among Medical Questionnaire.
Students in the
Clinical Years ata
Medical School in
Sub-Sahara Africa:
A Pilot Study
Lazarus, et | Tablet Technology | South Mixed method/ 178 medical Descriptive statistics
al. (2017) in Medical Africa questionaire, (open | students. and thematic
Education in South and closed-ended). analysis. for the open-
Africa: A Mixed ended questionnaire.
Methods Study
Masika et Use of Mobile Kenya Cross-sectional 292 medical, Chi-square and t-test
al. (2015) Learning descriptive study. nursing, for bivariate analysis
Technology Among pharmacy, (regression).
Final Year Medical and dental
Students in Kenya students.
Obi et al. E-Learning Nigeria Quantitative cross- | 284 medical Descriptive statistics,
(2018) Readiness From sectional survey. students. analysis of variance

Perspectives of
Medical Students:
A Survey in Nigeria

Questionnaire.

(ANOVA),
correlation, and
multiple regression.
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Olajubu, LWAs Nigeria Experimental study, | Sample and Descriptive narrative.
Odukoya, Computational the design, subjects not
& Platform for E- development, and specified.
Akinboro, Consultation Using testing of a light
(2014) Mobile Devices: weight agent (lwa)

Cases From in mobile devices

Developing used for medical e-

Nations consultation in

vulnerable areas of
SSA.

Pimmer et Informal Mobile South Qualitative study 16 nurses, Qualitative content
al. (2014) Learning in Nurse | Africa (interview and facilitators, analysis.

Education and content analysis). and clinical

Practice in Remote managers.

Areas: A Case

Study From Rural

South Africa
Urassa et Addressing Tanzania Mixed method, 428 active and | Descriptive statistics.
al. (2018) Knowledge Gaps questionnaire, and dormant

among Nurses in interview mobile-device

Health Care in users among

Tanzania: Use of nurses, and

Mlearning nursing

Platforms in officers.

Tanzania
Witt et al. The Role of Tablets | Botswana Mixed method. 82 Descriptive statistics.
(2016) in Accessing undergraduate

Information medical

Throughout students.

Undergraduate

Medical Education

in Botswana

*Note. Refer to the reference list for the full details of the publications in the table.

Results

Countries and Parts of Sub-Saharan Africa That Contributed to M-Learning Studies
in Medical Education and Practice

Table 3 presents the results on the geographical spread of articles on m-learning in medical education
in Sub-Saharan Africa:

Table 3

Spread of Articles on M-Learning, M-Health, and Telemedicine in Medical Education in SSA

Country Subregion No. of % No. of %
studies studies by
subregion

Cameroon Central Africa 01 5.6 01 5.6
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Kenya Eastern Africa 02 11.1 04 22.2

Tanzania Eastern Africa 01 5.6 -

Uganda Eastern Africa 01 5.6 -

Malawi South-Eastern 01 5.6 01 5.6
Africa

Botswana Southern 03 16.6 05 27.8
Africa

South Southern 02 11.1 - -

Africa Africa

Sub- SSA 02 11.1 02 11.1

Saharan

Africa

Ghana Western 01 5.6 05 27.8%
Africa

Nigeria Western 04 22.2 -
Africa

Total 18 100% 18 100%

Table 3 shows that studies on m-learning spanned across nine countries with two studies that were on
the state of m-learning in Sub-Saharan Africa in general, without country specification. Southern and
western Africa had five studies, eastern Africa produced four, while central Africa and south-eastern
Africa had a study each. Based on countries, Nigeria had four studies (22.2%) which were the highest
number of studies followed by Botswana with three (16.6%). Kenya and South-Africa had two studies
each, which is (11.1%). Tanzania, Uganda, Malawi, and Ghana had one study each (5.6%). The spread of

the studies is in Figure 2.

Trends of publications in m-learning in medical education in SSA 2010-

3.5

2.5

15

0.5

2010 2011 2012

2013

2018

2014

2015

Figure 2. Trends of articles on m-learning in SSA 2010-2018.

2016

2017

2018

The graphical details in Figure 2 show a relative consistency in the number of studies published on a
yearly basis between 2010 and 2018. In 2011, there were no studies on m-learning in medical education,
but the rest of the years had two studies, with a maximum of three studies recorded in 2018. In totality,
this represents an average of one study per year for m-learning in medical education within the

subregion.
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The Methodology Employed in Studies of M-Learning in Medical Education in SSA

Regarding research question three, the methodologies or approaches employed included; research
design, data collection, subjects, sample size, and statistical tools used for the analysis.

Study Design and Instruments

The aspects of the methodology assessed were the research design and instruments adopted by the
various studies, as presented in Table 4.

Table 4

Research Design and Instruments for the Reviews of M-Learning in Medical Education (ME) in SSA

Design No. of % Instruments
Studies Questionnaires Interview Both

questionnaire
& interview

Qualitative 03 16.7% 03(16.7%)

Quantitative 07 38.8% 07(38.8%)

Mixed Method 05 27.8% 05(27.7%)

Experimental 03 16.7% 03(16.7%)

(Feasibility/Pilot)

Total 18 100%

Table 4 shows that a quantitative research design dominated most of the studies as seven (38.8%) out
the total studies employed this research design, followed by the mixed method approach with five
(27.8%), while qualitative and experimental design were the least used design. For data collection, the
guestionnaire was the most dominant instrument, used in seven studies representing 38.8%. A mixed
method (i.e. survey and interview) was used in five studies (27.8%) while the least used research design
was experimental (16.7%).

Subjects and Sample Size

The subjects selected for the studies and their corresponding sample sizes are featured in Table 5.
Table 5

Subjects and Sample Sizes

Subjects No. of Sample size
format studies % <100=Small >150<250=Medium >250=Large

Medical 02 11.1% 01(5.55%) - 01(5.55%)
doctors
(instructors)

Trainee 05 27.8% 03(16.7%) 01(5.56%) 01(5.56%)
physicians,

doctors

(interns)

students

Both 02 11.1% 01(5.55) - 01(5.55%)
instructors
(doctors) &
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medical
students

Doctors, 06 33.3% 03(16.65%) - 03(16.65%)
health

professionals

including

nurses

(combined)

Patients & 03 16.6% 02(11.1%) - 01(5.53%)
institutions

(experimental

studies)

Total 18 100% 10 (55.5%) 01(5.5%) 07 (38.9%)

Table 5 indicates that six studies (33.3%) used medical doctors, healthcare workers, and interns/
physician trainees as subjects of their studies, followed by five studies with trainee physicians and
doctors only as their subjects. Two studies constituting 27.8%, used medical doctors only as their
subjects (i.e. 11.1%), while another two studies used both instructors (doctors) and medical students
(11.1%). Other studies that focused on medical institutions, in general, were experimental and based on
pilot testing. This method constituted three studies (16.6%) of the total number of studies. With regards
to sampling sizes, ten studies used small sample sizes (55.5%) while seven studies used large samples
(38.9%), and only one study used medium size sample for their research. The results revealed that most
of the studies used small sample sizes.

Statistical Tools Employed for the Analysis

The quality and reliability of research findings lie with the analytical tools used for the analysis of the
study. In that respect, this study sought to find out and aggregate the analytical tools used in the studies
on m-learning in medical education in SSA as depicted in Table 6.

Table 6

Statistical Tools in the Research and Data Analysis

Statistical tool No. of studies %
Thematic/ narrative 05 27.7%
Descriptive 08 44.4%
Correlation 01 5.7%
Regression/Chi-square/GLMs/ 04 22.2%
MANOVA

Structural equation modelling Nil 00%
(SEM)

Total 18 100%

As shown in Table 6, eight studies (44.4%) used descriptive statistics, i.e. simple frequencies and
percentages to analyse their data. Five studies used thematic and narrative analysis for their data
analysis, especially for qualitative data. Four studies employed predictive and group difference analysis
tools to analyse their data (22.2%). The least used statistical tool was a correlation which was featured
in only one study (5.7%).

Effective Factors/Milestones Determining M-Learning in Medical Education in SSA
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In response to research question four of this review, the study catalogued various factors reported across
the reviewed studies as determinants or milestones of m-learning use or adoption. Results from the

analysis produced ten elements and their frequencies of occurrence as represented in Figure 3.

Determinants of m-learning in Medical Education in SSA

Promotion of Health Literacy |
Policy related issues
Ethical issues related to privacy [
Professionalism issues [N
Reflective Practice [ EEEGEG_G——
Emotional Support & belonginess
Problem Solving capability N
Sustainability ( Management Support) [
g Socio Economic issues (i.e Affordability)
E Infrastructure and Faculty limitations
Financial constraints
Technical problems [
Organisational problems I
Computer Anxiety NG
Organisational Readiness & Utilization
Mobile Technology literacy
System Functionality & Relevance [
Knowledge & Attitude NG
0 5 10 15
MW values Frequency

Figure 3. Determinants of m-learning in SSA.

20

Figure 3 represents the frequency of factors that determine the use and adoption of m-learning in Sub-
Saharan Africa. Knowledge and attitude had the highest rate of occurrence of 17, followed by system
functionality, relevance, and infrastructural and faculty limitations with 16. Organisational readiness
and sustainability 15, mobile technology literacy, financial constraints, and technical problems had 14,
while professionalism and ethical issues related to the use of m-learning had the least frequency of 4

and 5 respectively.

Challenges Involved in M-Learning Implementation in Medical Education in SSA

The outcome of problems in the reviewed studies is depicted in Figure 4.
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Barriers to the implementation of m-learning in medical education in SSA

M Mobile device ownership

“ . M Lack of technical skills

'60 o sub-optimal internet access
&
g
£

3
cost of acquiring devices

competing priorities in
governance

™ Budgetary restrictions

M Lack of Technical support staff
concerns over privacy/data
security

perceptions of interference
with workflow

non-availability of disease
diagnostic tools

M inadequate coordination of CPD

M Battery life

Figure 4. Sunburst chart of barriers to the implementation of m-learning in SSA.

Figure 4 highlights the challenges to effective implementation of m-learning in medical education in
Sub-Saharan Africa. These challenges include: mobile device ownership; lack of technical skills; sub-
optimal Internet access; cost of acquiring the devices; competing priorities in governance; budgetary
restrictions; technical staff shortages; concerns over privacy; perception of interference with clinical
workflow; absence of disease diagnostic tools; inadequate coordination of continuous professional
development; battery life; small screen; and limited memory. Out of this broad range of challenges, 17
studies (94.4%) reported sub-optimal Internet access as a significant barrier, while 16 studies (88.9%)
reported budgetary restrictions as a major hindrance to implementing m-learning in medical education
in SSA. Fifteen studies (83%) said technical staff shortages was a barrier. Additionally, 14 (77.8%)
reported competing priorities in governance as a determinant factor with 12 studies (66.7%) reporting
a lack of technical skills. The least challenges in the reviewed studies include: battery life 2 (11.1%) and
small screen 2 (11.1%).

Discussion, Recommendations, and Conclusion

The aggregate of the reviewed studies on m-learning in medical education in Sub-Saharan Africa
indicated that western and southern Africa contributed more studies in m-learning in medical
education. The outcome was because four studies were from Nigeria, and one was from Ghana, while
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Botswana and South Africa had three studies and two studies respectively. These subregions; southern
and western Africa, are home to two of the most economically advanced countries in Africa as
corroborated by Okai-Ugbaje, Ardzejewska, and Ahmed (2017) and Bervell and Umar (2017). The
authors reported that world bank classification of countries in the region by income placed South Africa
as an upper middle-income country while Ghana, Nigeria, Kenya, Tanzania, Uganda, and Botswana as
lower-middle-income countries with potentials for further growth (Bervell & Umar, 2017). Since the
significant determinants of effective implementation of technological innovation are infrastructure,
financial constraints and competing priorities, possessing higher income means that the governments
have committed enough resources in providing support for Information Technology and ICT resources
in Higher Education. Consequently, this has resulted in more projects and research activities in e-
learning and the integration of technologies in Higher Education, especially in medical education and
practice.

Another reason for the seemingly encouraging interest in research on m-learning in medical education
in Sub-Saharan Africa is the exponential rise in Internet penetration in the region (Anokwa, 2010). It is
also instructive to note the relatively inexpensive features coupled with the affordances of mobile
technologies also contributed to facilitating patient care and collaboration. Overall, the need to provide
access to health services in remote and resource-constrained communities makes continuous research
efforts in mobile technologies in medical education and practice defendable. Authors such as Chen et
al. (2012), Feldacker et al. (2017), Pimmer et al. (2014), and Urassa et al. (2018), were all in agreement
that m-learning programs have made significant impacts in places deployed. Furthermore, the World
Health Organization (2011) reported that the quantum of mobile network penetration in SSA had
surpassed infrastructure and Internet deployment. Nonetheless, higher income countries show more
e-health activities than low-income countries. These advances may have culminated in the innovative
application of mobile technologies to address health needs, thereby making the intersection of
networked technology and health in developing countries become of utmost importance.

Instances of these remarkable innovative studies were in Ghana, where Aryee (2014) reported the
practical use of mobile phones for inquiring about health concerns, practising teleconsultation, and for
scrutinising counterfeit medications. The activity directly contributed to the successes recorded in the
Mobile Doctors Network (MDnet) in 2009 (WHO, 2011). In a similar vein, Wasserman (2012) reported
a significant increase in medical school enrolment in SSA which prompted the use of m-learning as a
solution for providing easy access to learning materials and encouraging interaction amongst nurses in
Tanzania. However, to have an effective continuous professional development program that will help in
mitigating the impact of chronic diseases such as tuberculosis and HIV, there must be sustainable
financial resources to provide the infrastructure that will lead to increased capacity and skills of the
healthcare workers (Feldacker et al., 2017).

The results as presented in this study may be considered abysmal against the background that sub-
Saharan Africa comprises of 48 countries out of which only nine states produced the number of
reviewed articles (18). This supposedly indicates the low level of m-learning use in medical education
in the subregion and holds promise for further research in that domain.

On models and designs adopted in research on m-learning, the review found out that there were no
research models or conceptual models used in all the studies included in the report. Models are
important because they provide powerful ways to address key information system research problems
such as understanding information technology usage (Chin & Todd, 1995). Also, Borner (as cited in,
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Baltimore, Charo, & Kevles, 2016) asserts that models of technology and innovation help to inform
policy decisions in education, health care, and other sectors which empower experts to make informed
recommendations and predictions. Against this backdrop, model-based research will be constructive
since m-learning is an attempt to improve the teaching and learning process in medical education, an
approach that involves the use of mobile technologies for instructional, collaboration, and remote access
to materials for just-in-time learning (Frehywot et al., 2013). However most of the studies in this review
dwelled on practical solutions such as testing the effectiveness of smartphone (Android-based)
applications with point-of-care programs for seeking medical information (Chang et al., 2012) and
expert system developed to ease communication between doctors and health personnel across remote
locations (Olajubu et al. 2014).

Regarding research design and instruments used in m-learning in medical education research in SSA,
most of the reviewed studies applied the quantitative research design. Although the quantitative design
is a standard measure and an excellent way of finalising results in the scientific field, its limitation is
not accommodating findings that could augment the analysis Creswell (as cited in Bervell and Umar,
2017). However, a qualitative design was used in three of the studies, while a mixed method design was
featured in five of the reviews. The authors are of the view that mixed method research approaches offer
better ways to explain and understand the complexities of the organisational, social, and scientific
phenomenon.

The study also revealed the use of all health personnel within the health care system as the most
recurring subjects in the studies. This is understandably so as the interrelationship that exists between
these actors in the implementation of any technology intervention in the health sector is critical to its
SucCCess.

The dominant statistical tool adopted for data analysis in the studies on m-learning in medical
education in SSA was descriptive statistics. The thematic narrative was the next most used statistical
tool, and regression and Chi-square analysis appeared in only four studies. As outlined by Trochim
(2006), descriptive statistics are used to describe the essential features of the data in a survey by
porviding simple summaries about the sample and the measures. Using simple graphical analysis, they
form the basis of virtually every quantitative analysis of data (Trochim, 2006). Perhaps, it is the most
prevalent in health and medical research because it addresses visible and practical scientific evidence
regarding what is or what the data shows or represents. However, relying only on descriptive statistics
eliminates important relationships within mobile learning and even further makes it difficult in
predicting the occurrence of other variable based on their predictors (Miles, Huberman, & Saldafia,
2014).

The significant determinants of m-learning in medical education implementation revealed were
infrastructure and faculty limitations; competing priorities; budget constraints; system functionality
and relevance; sustainability; socio-economic issues (affordability); promotion of health literacy;
ethical issues related to privacy; emotional support and belongingness; knowledge and attitude; and
mobile technology literacy and technical issues. Some of the studies reported on efforts to satisfy these
factors or overcome the constraints. Gupta, Marsden, Oluka, Sharma, and Lucas (2017) suggested that
to overcome issues of sub-optimal Internet connectivity (IT infrastructure) and network performance,
intervention models like fair usage policy; network monitoring; effective enforcement of access
regulations; and the use of user authentication systems should be adopted. For these interventions to
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succeed, there must be international solidarity and public/private partnerships to tackle the problems
of shortage as recommended by Chenault (2011).

Recognising the critical role of evaluation on the success of policy implementation and change
management across contexts, the WHO Global Observatory (2011) recommended continual evaluation
of health systems, to come up with empirical evidence upon which policymakers, administrators and
other stakeholders in SSA, can base their policy decisions. Investigating attitudes towards mobile
technology in medical education, Adebara, Adebara, Olaide, Emmanuel, and Olanrewaju (2017),
Ibrahim, Salisu, Popoola, and Ibrahim (2014), and Obi et al. (2018) reported participants demonstrated
a positive attitude towards the of use mobile technology in medical education and practice. Conversely,
this has a substantial effect on the acceptance of the technology and vice versa (Adebara et al., 2017;
Ibrahim et al., 2014; Obi et al., 2018). However, the attitude of medical students and physicians or
doctors is influenced by some specific factors such as; awareness, skills, training, and availability of the
relevant infrastructure (Adebaraetal., 2017; Ibrahim et al., 2014; Obi et al., 2018). With this, the success
or otherwise of m-learning in medical education implementation in SSA depends on how to overcome
the myriads of problems identified by the studies in the review.

Despite the challenges to the integration of mobile learning in health education in SSA, authors such as
Pimmer et al. (2014) and Masita-Mwangi et al. (2012) identified the ways in which mobile learning
contributes to health education such as; authentic problem solving; reflective practice; realisation of
unpredictable teaching situations and lifelong learning. Mobile and smartphones support a broad range
of educational practices in informal and clinical environments, especially for clinical examination and
capturing of clinical events. Relating the outcome of their studies, Urassa et al. (2018) assert that mobile
learning encourages more interaction in education and enhances self-directed learning. Adjorlolo and
Ellingsen (2013) indicate that the use of mobile phones facilitates ICT support in patient care and
collaborations that have their foundation on m-learning in health personnel training. This underscores
the need for leadership across the Higher Education landscape, especially in medical education in sub-
Saharan Africa, to do a comprehensive evaluation of the existing system. A thorough analysis of the
research on ICT and technology-based solutions will inform decisions that will galvanise effort towards
improved access and health care delivery at all levels (especially in resource-constrained communities).
In furtherance of these objectives, Masika et al. (2015) recommends the public-private-partnership
model, which considers the scarcity of resources in most SSA countries.

Recommendations for Future Research

Based on the findings of the review the following recommendations are proposed:

1. Giventhat our study revealed simple descriptive statistics as the most used analysis, we suggest
that future studies focus on studies in m-learning adoption and acceptance that may reveal the
use of advanced statistical tools in medical and healthcare education research in SSA.

2. There is a need for more research in medical education and practice primarily in the use of
mobile technologies as only nine countries out of 48 African sub-Sahara nations met the
inclusion criteria. Also, future studies should address the limitation of our study by extending
the scope to include other African countries and beyond.
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Recommendations for Policy and Practice

1. Governments across the sub-Sahara region and institutional leadership in Higher Education
Institutions should realign their priorities for human capital development by allocating more
funds for critical infrastructural provision (that addresses poor bandwidth, sub-optimal
Internet access etc.) and training and retraining of the workforce to foster the growth and
development of m-learning in medical education and practice in the region.

2. Oyo and Kalema (2014)’s postulated baseline requirements for the adoption of any form of e-
Learning technology are worth noting here, and include:

e The formation and funding of a hub for the coordination of the e-learning platform (be it
m-learning in medical education, or in any other technology-mediated platform);

e Development of contents, curricula, and program accreditation for m-learning;
e The content delivery mechanism for m-learning in ODL;

e Provision of access to computers, the Internet, and mobile technologies and applications;
and

e Adequate funding of mobile learning projects.

Conclusion

This paper reviewed articles on mobile learning research trends and challenges to its implementation
in medical education in SSA between 2010 to 2018. It identified the research designs, subjects, sample
size, and instruments and statistical tools employed for the analysis in the studies. Additionally, the
paper focused on the factors determining m-learning adoption and associated barriers to medical
education in SSA. The study provided an overview of the state of the literature in that domain and sought
to guide the direction of future studies, policy, and practice. Mtebe and Raphael (2018) opined that the
proliferation of mobile phones in SSA and the emergence of fibre optical marine cable and adoption of
various electronic learning systems would continue to increase, making the need for effective strategies
to leverage these technologies very critical. However, we conclude this discussion anchoring on Traxler
(2009)’s view on mobile learning: “mobile learning is uniquely suited to support context-specific and
immediate learning, it is a major opportunity for distance learning since mobile technologies can situate
learners and connect learners” (p.18). Mobile learning is indeed an opportunity for addressing the
challenges of educational, social, political, and economic development of all resource constrained
economies in general and of SSA in particular.

Limitations

1. The review concentrated on articles written in the English language on mobile learning, mobile
health, and Telemedicine based on research in medical education and practice in SSA without
considering studies done in other African languages.

2. Thereview focused on m-learning without considering other aspects of technology intervention
in Healthcare systems in Africa.
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As education progresses in the digital era and in the Fourth Industrial Revolution, learning will be
adaptive and individualized to meet the needs of individual learners. This is possible because of
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Introduction

There are many forces that are placing a sense of urgency on the education system to transform itself
for the future, which will drastically change the role of the teacher. Some of these forces include the
Fourth Industrial Revolution (Schmidt, 2017; World Economic Forum, 2017), innovative pedagogies
(Maldonado-Mahauad, Perez-Sanagustin, Kizilcec, Morales, & Munoz-Gama., 2018; Suérez, Specht,
Prinsen, Kalz, & Ternier, 2018), information explosion due to the increasing use of the internet (Reyna,
Hanham, & Meier, 2018), lifelong learning (Berry, 2018; Hinzen & Schmitt, 2016), artificial intelligence
(Schmidt, 2017), and the move to open education resources (McGreal, 2017; Paskevicius & Hodgkinson-
Williams, 2018; Redecker, 2017). This study identified necessary competencies of digital and online
teachers who must adapt to the Internet and digital technologies of the future.

Educators need to look into the future to determine what should be done to be relevant and serve society
in the future. The education system will be preparing learners for jobs that do not exist today because
of emerging technologies, information explosion, and the Fourth Industrial Revolution. The demand
for lifelong learning is growing significantly around the world since to get meaningful jobs citizens need
to obtain current and relevant education (Kolenick, 2018; Patterson, 2018). As a result, countries are
starting to implement digital learning technology to educate their citizens for success in the 21st century.
As education moves towards the goal of “education for all’ and to help achieve the United Nation’s
Sustainable Development Goal 4 to provide quality education for all, there will be increasing use of
digital technology especially for learners who live in remote locations and for those who cannot
physically attend school because of a lack of infrastructure (Gaskell, 2018; UNESCO, 2015). Such a
future will require that teachers be trained to use digital technology to provide virtual education to
learners in remote areas and for nomadic learners (Ally & Tsinakos, 2014; Dyer, 2016). With technology,
the learners, rather than the teachers, are at the center of learning; they develop their knowledge base
and create an understanding of the world by being active learners (Anagiin, 2018; Guo, 2018;
McWilliams, 2016). Accessibility and flexibility of learning opportunities means that learners can decide
when and where to learn.

The digital era will call for “digital” teachers who must adapt to education in the future. According to
Mitra (2014), education will be self-organizing, and technology will play a major role in the delivery of
education and in providing support to learners. Additionally, learning will move toward
individualization and learner-centeredness because of artificial intelligence, learning analytics, and the
Internet of things (Chai & Kong, 2017; Mitra, 2014; Popenici & Kerr, 2017; Srinivasan, 2017).

Based on the data collected in this study, this paper will present both general and digital competencies
that will be required by digital teachers of the future. The competency profile presented in this paper
can be used to train or orient future teachers so that they move education into the Fourth Industrial
Revolution. This study was guided by two research questions: (1) What are some of the forces shaping
the future of education? and (2) What competencies (knowledge and skills) are required by digital
teachers of the future?
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Literature Review

As technology emerges in the Fourth Industrial Revolution and new pedagogical approaches are
developed, the role of the teacher will change to provide quality, flexible education. The literature review
that follows focuses on areas of the field that guide this evolution.

Learner-Centered Education

Although learner-centered education is being practiced today (Boling & Beatty, 2010; Bonnici, Maatta,
Klose, Julien, & Bajjaly, 2016), emerging technologies will make learning in the future adaptive and
more individualized because of the use of smart learning technologies (Gros, 2016; Hwang, 2014). This
will allow learners to learn at their peak learning times rather than going to a specific location at a
specific time to learn. Some learners’ have their peak learning time in the evening while others have
theirs in the early morning. The World Innovative Summit in Education (WISE) conducted a survey on
School in 2030 with 645 experts in different sectors from around the world (Qatar Foundation, 2014)
in which 83% of the experts reported that they believed learning will be individualized to meet
individual learner’s need. The majority of experts said that teachers will be a guide for learning rather
than a deliverer of information; since learning materials will primarily be in digital format, learners will
be able to use the technology to access learning materials, transforming the teacher’s role into a
facilitator of learning. Based on the results of this survey, the education system should provide learners
with the skills to learn independently.

The Role of the Teacher in the Fourth Industrial Revolution

According to the World Economic Forum (2017), the Fourth Industrial Revolution is changing the world
because new technologies that combine the physical, digital, and biological worlds are impacting all
disciplines, economies, and industries. To cope with these pervasive changes, education, towards the
year 2030, must prepare teachers to educate learners to function effectively in the Fourth Industrial
Revolution. Training for digital teachers for the future may take place in formal teacher training
programs or in professional development undertaken throughout lifelong learning (Chai & Kong, 2017;
Kramer & Tamm, 2018). Countries around the world are investing in teacher professional development
to ensure that teachers are prepared for the future (Kong, Looi, Chan, & Huang, 2017). Professional
development will be increasingly important for teachers in the digital age in order that they may stay
abreast of quality and flexible education strategies for more sophisticated learners (Halterbran, 2017;
Inverso, Kobrin, & Hashmi, 2017; Patterson, 2018).

The digital teacher must be able to educate students in a virtual environment using emerging digital
technologies (Campbell & Cameron, 2016). In courses such as Chemistry and Biology, teachers can use
virtual reality technology to allow students to do a virtual walk-through of experiments or body systems
(Parong & Mayer, 2018). In a history course, the teacher can use augmented reality technology to give
students a virtual experience of historical events or a tour of a history museum (Capuano, Gaeta,
Guarino, Miranda, & Tomasiello, 2016). With the increasing use of digital technology and a global
movement toward the use of open education resources (OER), learners will satisfy their information
needs from digital sources rather than be obliged to rely on a single teacher. The “middle (wo)man” can
be easily skipped in the search for information; open education practice (OEP) will become the norm
(Cronin, 2017; Ehlers, 2011).

Although in constructivist paradigms and in much adult learning, the role of the teacher has become a
facilitator of learning, this trend will become more predominant, and “the guide on the side” will focus
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on providing help to individual learners in need of assistance. In addition, the teacher of the future must
be able to use emerging technologies such as wearable devices to teach students difficult topics, such as
in the science areas. One such device is 3-D glasses using augmented reality (AR) where students
experience real objects virtually. Yoon, Anderson, Lin, & Elinich, (2017) conducted a study to investigate
the effectiveness of AR in teaching science concepts and found that students in the AR group performed
better on knowledge tests than students in the non-AR group. Their findings showed that AR enhanced
students’ ability to visualize details and find hidden information, concluding that digital augmentation
had a positive effect on students’ content knowledge.

Learners today are the “always-on” generation. Emerging technologies in education, such as those
mentioned above, allow learning spaces to exist anywhere and anytime. Teachers and their systems
must be prepared to educate the current and upcoming generations of learners who are technology
literate and have experience playing digital games and viewing high quality videos. Teachers of the
future must learn to be comfortable using educational games and social media as innovative and
interactive strategies for teaching (Crompton, Lin, Burke, & Block, 2018; De Troyer, Van Broeckhoven,
& Vlieghe, 2017; Yam, Swati, & Jing, 2014). As learning opportunities become more ubiquitous because
of mobile and wearable devices, the learning cell model will be useful for organizing and deploying
learning resources (Chen, Yu, & Chiang, 2016; Yu, Yang, Cheng, & Wang 2015; Yu, Ally, & Tsinakos,
2018).

In order to prepare learners to function in the 21st century, teachers in the digital age should also be
prepared to develop the “whole” learner. Ferrandez-Berrueco and Sanchez-Tarazaga (2014) identified
four competency areas for teachers that include subject competency, methodological competency, social
competency, and personal competency. In a globalized digital era, where technology allows services,
production, and processes in organizations to become automated, learners’ digital skills must be
comprehensive and inclusive (Anagtin, 2018; Guo, 2018; McWilliams, 2016).

Education will be self-organizing in a smart learning environment where learners will assume control
over their own learning; hence, their needs will be individualized and perhaps more demanding (Gros,
2016; Hwang, 2014; Mitra, 2014). Smart learning environments can be regarded as

the technology-supported learning environments that make adaptations and provide
appropriate support (e.g., guidance, feedback, hints or tools) in the right places and at the right
time based on individual learners’ needs, which might be determined via analyzing their
learning behaviors, performance and the online and real-world contexts in which they are
situated. (Hwang, 2014, p. 5).

At the same time, because of the exponential information explosion, information will be updating at a
rapid pace, which will require continuous re-learning and updated learning, as well as “smart”
education (Gros, 2016; Huang, 2018). As learners interact with smart education systems, the system
will be capable of learning about the learner and providing the appropriate intervention (Hwang, 2014).
However, a foreseeable barrier to innovation of this type could be the teachers’ lack of functioning skills
with this new technology (Farias, 2016; Hunt, 2006). Ultimately, the World Economic Forum foresees
that teachers will need to adapt to artificial intelligence and robotics in order to successfully make the
transition to teach successfully and appropriately in the Fourth Industrial Revolution (World Economic
Forum, 2017).
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Methodology

Data were collected from 34 experts from six countries (Austria, Canada, China, Greece, Malaysia, and
Sweden). The experts were selected based on their expertise using innovative technologies to teach,
with experience using emerging technologies and innovative pedagogies such as MOOCs (Massive Open
Online Courses), artificial intelligence, augmented reality, virtual reality, online learning, and mobile
learning. Most of the experts were involved in training teachers, instructional designers, and instructors
to prepare them to implement innovative technologies in their own courses. This qualitative study used
focus groups, interviews, and written responses to collect data.. The international input gathered was
important for this study since the intention was to develop a competency profile that can be used
globally.

Interviews were conducted on a one-to-one basis and lasted between 20 to 30 minutes. The focus
groups, which involved small groups of experts, lasted 30 minutes. The written responses were provided
on an individual basis; hence, it is not known how long the experts spent to specify the competencies.
The experts were asked to think ahead to the year 2030 and suggest competencies that the digital
teacher will require to provide quality and flexible education to learners. During the sessions, the
researcher documented the competencies provided by participants. The experts also mentioned forces
that are impacting the future of education and therefore will affect the skills required by teachers. The
competencies listed were then organized into major themes, which formed the major areas for the
competency profile. Based on the input from the experts, a draft competency profile was developed and
was presented to two expert teachers to validate. The competencies were revised based on the minor
suggestions provided by the expert teachers who validated the competencies.

Results

Forces Shaping the Future of Education

The experts mentioned a variety of forces that are shaping the future of education, forces which they
feel will impact the skills required by future teachers to provide quality education and support to
learners (Figure 1).
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Figure 1. Forces shaping the future of education.

The experts identified nine major themes that indicate the major areas of responsibilities for the digital
teacher of the future (Figure 2) and 105 competencies that fall within the major themes. The following
sections present the major areas of responsibilities followed by a list of competencies that fall within

each major area.
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Figure 2. Major areas of responsibilities for the digital teacher of the future.

Competencies Required by Digital Teachers for Future Education

General. The data shows that digital teachers will need to have some general qualities that will
allow them to provide quality support virtually to learners. This study identified 12 general
competencies for the digital teacher of the future (Figure 3).

Al. Be comfortable
working in a virtual
environment.

A2. Provide
support of
learners
regardless of
location and time.

A3. Work from
anywhere and at
any time.

A4. Teach students
life skills.

A5. Keep up with
emerging learning
technologies to use
in education.

A6. Keep current
in the content
area to facilitate
learning.

A7. Encourage
students to be good
citizens.

A8. Basic
knowledge of
artificial
intelligence.

A9. State of the art

A10. Collaborate

All. Share effective

Al2. Prepare

(current) knowledge | virtually with learning practices learners to live in
in the subject area. other teachers to with other teachers. | harmony with the
share information environment.
on learners’
progress.

Figure 3. Digital teacher general competencies.
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Use digital technology. In the digital era, especially in the Fourth Industrial Revolution, the
teacher should be digitally literate to use technology to deliver and support education. This study
identified 15 competencies for the digital teacher under the area “Use Digital Technology” (Figure 4).

B1. Be digitally B2. Integrate B3. Be comfortable B4. Use learning
literate. technology in the | when using analytics to monitor
curriculum technology. individual learner
seamlessly. progress.
B5. Use assistive B6. Integrate B7. Troubleshoot B8. Adapt to
technology to augmented basic technology emerging
provide support to reality, virtual problems. technologies.
learners with reality, and mixed
special needs. reality to give
learners a real life
experience.
B9. Use multimedia | B10. Ability to B11. Use technology | B12. Have
technologies to independently to provide efficient knowledge of the
deliver learning learn how to use support to learners. | culture and local
materials in a new technology practice to select the
variety of formats. and software. most appropriate
technology.
B13. Explore B14. Use features | B15. Adapt the
emerging of the technology technology to the
technologies for to enrich the needs of the learner.
learning. learning process
(geo location,
capture
information, etc.).

Figure 4. Use of digital technology competencies for the digital teacher.

Develop digital learning resources. As an expert in the field, teachers will need to develop
digital learning resources for learners to access using technology. This study identified nine
competencies in the develop digital learning resources area for the digital teacher (Figure 5).

C1. Have knowledge | C2. Select the C3. Create high
of the content. appropriate digital | quality digital
technology to learning materials.

match the content
and the learning

C4. Develop
learning materials
to meet specific
learner’s needs.

culture, situation).

outcome.
C5. Develop C6. Identify C7. Use different C8. Use problem-
learning materials quality and valid strategies for based learning to
with limited learning materials | different learning develop learner’s
knowledge of the for learners to situations. high level
learner (language, access. knowledge and

skills.

C9. Share learning
resources with other
teachers.

Figure 5. Develop digital learning resources compertencies for the digital teacher.

Re-mix learning resources. Because of the availability of open education resources, the
teacher will have to select the appropriate learning resources and re-mix the resources to allow learners
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to achieve the learning outcomes. There are five re-mix learning resources competencies identified in

this study (Figure 6).

D1. Select
appropriate digital
learning resources
to maximize
learning.

D2. Access
appropriate open
education
resources to
integrate into the
curriculum.

D3. Modify the
learning resources
to align with the
learning outcome.

D4. Re-mix open
education
resources to meet
the needs of
individual
learners.

D5. Assess the
quality of open
education
resources.

Figure 6. Re-mix digital learning resources competencies for the digital teacher.

Communication. An important area of a teachers’ responsibilities is communicating with
learners using digital technology. The experts in this study identified four competencies under

“Communication” (Figure 7).

El. Communicate at
the level of the
learner.

E2. Use
appropriate non-
verbal
communication
when interacting
with learners
using two-way
video and text.

E3. Model good
digital citizenship
when using social
media to
communicate with
learners and peers.

E4. Communicate
in the language of
the learner.

Figure 7. Communication competencies for the digital teacher.

Facilitate learning. The “facilitate learning” area has the largest number of competencies
(29; Figure 8), which is an indication that a major role of the digital teacher will be as a facilitator of
learning. In the digital era, learners will be learning virtually where there is a physical separation of the

digital teacher and the learners.

F1. Personalize the F2. Respond to F3. Ability to F4. Respect
learning for learners’ change strategies on | different learner
individual learners. | questionsina the fly when types and adapt to
timely manner. supporting the the learner.
learner to meet the
learner needs.
F5. Encourage F6. Encourage F7 Be a good F8. Provide
creativity. innovation. listener. appropriate
feedback.
F9. Show F10. Model F11. Motivate F12. Encourage
enthusiasm about working in the students to learn. social interaction
the learning digital age. between learners.
materials.
F13. Ability to F14. Model good F15. Be F16. Promote and

formulate good
questions when
interacting with
learners.

virtual behavior.

approachable.

model digital
citizenship and
responsibility.
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F17. Encourage F18. Inspire F19. Create a F20. Provide
authentic learning. learners. comfortable feedback to

learning
atmosphere.

individual learners
to meet their
individual needs.

F21. Interpret
learner dashboard
to monitor each
learner
performance.

F22. Interpret
learner’s question.

F23. Solve learner’s
problems.

F24. Provide
support to learners
who are on the go.

F25. Act as a coach
for learners.

F26. Actas a
mentor for
learners.

F27. Support
learners using
digital technology.

F28. Be an expert
in the content to
help learners who
will be at different
points in the
learning process.

F29. Encourage
learners to think
outside the box.

Figure 8. Facilitation competencies for the digital teacher.

Pedagogical strategies. The teacher has to use appropriate pedagogical strategies to allow
students to achieve the learning outcomes. The “Pedagogical Strategies” area has 12 competencies for
the digital teacher (Figure 9).

G1. Use appropriate
pedagogical
approach to match
the technology.

G2. Use
appropriate
learning theory to
develop learning
strategies to

G3. Offer choices
and multiple
options for
presenting concepts
through resources

G4. Prescribe
learning activities
for individual
learners.

maximize and support
learning. options.
G5. Use appropriate | G6. Suggest G7 Use a variety of G8. Use interactive

collaborative online
learning
frameworks to
encourage
interaction between
learners and
between the teacher
and the learner.

remedial activities
to help learners
who need them.

learning strategies
to develop high
level knowledge and
skills.

strategies such as
serious games and
simulations to
motivate learners.

G9. Engage learners
during the learning
process.

G10. Suggest
additional
learning activities
for learners who
need them.

G11. Use problem-
based learning to
encourage high level
learning.

G12. Encourage
learners to learn
independently.

Figure 9. Pedagogical strategies competencies for the digital teacher.

Assess learning. The teacher must provide feedback to learners and assess learner’s
performance using appropriate assessment strategies. The assessment must be authentic to improve
learners’ performance and to allow learners to receive academic credit for the lessons or courses they
will complete (Conrad & Openo, 2018). The “Assess Learning” area has four competencies for the digital
teacher (Figure 10).
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H1. Select H2. Use H3. Use virtual H4. Provide
assessment assessment assessment feedback to
strategies to match strategies to strategies to assess learners.
the learning measure learners’ | performance.
outcomes. performance.

Figure 10. Assessing learning competencies for the digital teacher.

Personal characteristics. The digital teacher should have personal characteristics to be a
good role model, provide quality education, and support to learners. This study identified 15 personal
characteristics competencies for the digital teacher (Figure 11).

11. Be socially
responsible for the
use of resources and
be environmentally
friendly.

12. Be a good role
model for
learners.

13. Work in virtual
teams to share
information with
other teachers.

14. Accept
innovation in the
learning system.

15. Show 16. Be a lifelong 17 Keep learners’ 18. Consider
enthusiasm learner. information privacy issues and
virtually. confidential. keep learner
information.
19. Think digitally. 110. Be open- 111. Be sensitive to 112. Use good
minded. learner’s individual | social skills when
differences. working virtually.
113. Be flexible and 114. Show 115. Model good
adaptable in the empathy by virtual behavior.
modern digital age. maintaining
humanity
virtually.

Figure 11. Digital teacher personal characteristics.

Conclusion

Emerging digital technologies in education will continue to transform the delivery of education and the
role of the teacher in individualized learning environments. Future education systems will be judged on
how well the system prepares learners to function in the 21st century world and in the Fourth Industrial
Revolution rather than how many graduates are produced. This research contributes to future
education by developing a competency profile to train teachers. There is a gap between how teachers
currently instruct and what will be required of teachers in the future (Bezuidenhout, 2018). Hopefully,
the competencies presented in this study will help to identify that gap so that relevant teacher training
is provided.

The digital teacher 2030 competency profile can be used by educational organizations and governments
to develop training programs for the future and be used as a guide to inform “trainers of teachers” so
that they can gain the expertise to effectively educate future teachers, as well as model the behaviors
that teachers should use (Trust, 2017, 2018).

Itis difficult to predict what technology will be available in the year 2030; however, trainers of teachers
must stay abreast of emerging technologies. In the future, with artificial intelligence, robotics, and
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internet of things in the Fourth Industrial Revolution, human teachers may co-teach with robotic
teachers. Future research will determine the role of the human teacher in such a relationship. Perhaps,
in the near future, blended education will refer to the blending of human teachers with robotic teachers

to provide quality education for all.
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