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Welcome to our first issue of 2021! I want to start off by noting that last year IRRODL marked its 20th
anniversary with its first issue coming out in June 2000. The Editor at the time was Peter Cookson who was
Professor of Distance Education and Associate Vice President, Academic at Athabasca University. He wrote
about the aspirations of the journal in that very first editorial. He emphasized that IRRODL is a “… journal
in which readers can inform themselves about distance education developments in theory, research, and
best practice. Our aim is to have all three elements present in every issue.” I believe this is something that
has been achieved for every issue these last two decades including this issue. To help us celebrate, we have
included a special commissioned article by Debra Dell that provides an integrative-retrospective analysis
of highly-cited articles from past issues (2000−2020) of this journal. A top 10 most cited list of IRRODL
articles is presented which is then used to identify themes to frame a discussion of the key topics in presentday online and distributed learning research and pedagogy. We have kept this article as the final
contribution to this issue as sort of icing on our 20th anniversary cake. However, before you go there, I want
to draw your attention to the other layers (submissions) in this cake (issue).
In our first paper, Datt and Singh explore learners’ awareness of, and satisfaction with, the e-services
provided at an open university showing that gender, age, and education level were influential. For example,
learners with higher maturity and education levels were more aware of available services.
Cheng, Liao, and Yu present a study of 5th grade students in an online group study robotics course, which
increases participant reasoning, probabilistic reasoning, and ability to analyze a problem. The learning
environment created combines real-world and digital-world resources, and can enhance the effectiveness
of learning among students from a remote area.
In the following study, Luik and Lepp explore the main motivation clusters of participants in a computer
programming MOOC, to compare how these clusters differed in terms of intention to complete versus actual
completion rate. Interestingly, the completion rate was the lowest in the over-motivated cluster.
Olatunji and Adebisi offer a direct comparison of single- and dual-mode institutions by examining the
similarities and differences in the processes and facilities for distance education at the National Open
University of Nigeria and Obafemi Awolowo University, Ile-Ife. The study emphasized the universal value
of blended learning and promoting ICT-driven distance education.
We are then provided with a cross-institutional evaluation and analysis of a pilot implementation of open
educational resources across multiple disciplines by Oelfke, Sadowski, Ramseier, Iremonger,
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Volkert, Dykman, Kuhl, and Baumann. The survey considered creation and implementing courses
(faculty), as well as perspectives on their benefits and use (students).
In the next article, Refae, Kaba, and Eletter investigate the impact of demographic characteristics on
academic performance in comparing face-to-face with distance learning. Student performance in distance
learning was found to be better and the authors suggest distance learning be considered as a component in
any learning program.
Amzalag and Shapira demonstrate ways that online contact can be used to promote acquaintance and
reduce stereotypes and prejudices among teachers from different groups in Israeli society. Findings
indicated that upon program completion, participants were more respectful towards one another and open
to multiculturalism than pre-program.
First-generation students in distance education programs may be at particular risk of lacking the necessary
social capital to thrive in university. Brubacher and Silinda suggest that university guidance from family
members may actually serve as a protective factor against potential challenges that can impact students’
academic adjustment, a protective factor that first-generation students are less likely to have.
In the following study, Li and Wang examine the return to distance higher education by students in
different academic disciplines. While return rates in face-to-face higher education are generally higher
some differences could be explained by factors like labour market or disciplinary considerations (e.g.,
availability of laboratories).
With last year’s arrival of COVID-19, the approach to open and distributed learning has been of significant
relevance globally. These last three research articles may be of particular interest to our colleagues new to
moving beyond just in-person classroom activities. First, data results in this next study can be considered
good news for many educators during the pandemic attempting to determine if students would be put at a
disadvantage by using one learning mode instead of another. Griffith, Faulconer, and McMasters
report no significant difference regarding end of course grades, grade distribution or pass rates between
online, video synchronous learning (classroom and home), or traditional classroom. Then, to aid designers,
teachers, and users, Marciniak and Rivera present and validate a system, comprising of 43 assessment
indicators, designed to evaluate the quality of online didactic materials and guide both in their creation and
selection. Finally, Kamble, Gauba, Desai, and Golhar endeavor to understand the perceptions of
learners at a university in India in the context of the sudden transition from traditional face-to-face learning
to an instructor-led online learning environment (OLE). The study provides some initial practical insight
and context around issues including infrastructure readiness for remote learners, acceptance, and adoption
of OLE by faculty instructors, organizational support, and facilitating conditions.
The subsequent contribution comes to us as a book review. It will encourage those IRRODL readers
interested in massive open online courses (MOOC) to think about them more deeply and internationally
(particularly outside the global North). Perris provides us with an outstanding review and summary of the
edited book, MOOCs and Open Education in the Global South: Challenges, Successes and Opportunities
(Zhang, Bonk, Reeves, & Reynolds, 2020).
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Lastly, we are provided a strong close to this issue with two thought-provoking Notes From the Field. First,
Keshavarz and Ghoneim describe building a MOOC course for educators in Austria and the development
of medical education for universities in Iran using Tony Bates’ open book, Teaching in a Digital Age:
Guidelines for Designing Teaching and Learning, as their inspiration and guide. Second, as stated earlier,
Dell provides us with that icing to the journal’s anniversary cake with an excellent look back at the popular
(most downloaded) IRRODL articles. It is both a meaningful retrospective for the seasoned distance
educator, as well as a broad overview that will be of interest to those who are new to the field of online
learning. Enjoy and Happy 20th Anniversary IRRODL!
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Abstract
This paper explores learners’ awareness of and satisfaction with the e-services that an open university
provides its learners through its Website. The paper further highlights the influence of age, gender, and
education levels on learners’ awareness and satisfaction levels. A case-study approach was adopted and
an online survey was used to collect data from learners in various programs of study at Uttarakhand
Open University, India. The questionnaire measured the awareness levels of learners regarding 15
frequently used e-services and their satisfaction levels with the 12 most frequently used e-services that
the university offers. Results show that gender, age, and education level have a significant influence on
the awareness and satisfaction level of the participants. When maturity level and education level of the
participants increased, they are more aware of the e-services provided by the University. In some cases,
up to 58% of users were unaware of the university’s e-services, and a large number of respondents were
either dissatisfied with or undecided regarding the university’s e-services. Results indicate that
infrastructure is required for learners’ optimal use of information and communication technology and
the e-services that the university offers, including the provision of Internet connectivity at all of the
university’s learning support centers.
Keywords: e-services, Website, open and distance education, ODE, learner satisfaction, open university
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Introduction
The Website of any open university is the most common medium for distributing information among
current and prospective learners. The use and importance of Websites is increasing with the global
reach of the Internet. In the open and distance learning (ODL) approach to education, in contrast to
conventional or traditional methods, learners and the teachers are geographically separated; and
learners must learn independently, using information and communication technology (ICT;
Sahusilawane & Hiariey, 2016). The Website of any ODL institution plays an important role in bridging
this gap. The university Website is an information gateway for its users. Open university Websites are
more advanced than the Websites of other educational institutions because the open university Website
acts as a one-stop resource through which several learner support services are launched, such as online
admissions; notices and announcements; student records; online examination forms; e-learning
portals; evaluation results; and complaint, query, and grievance registration. This study aimed to
identify open university learners’ awareness of and satisfaction with the e-services that the university
provides through its Website.
The Internet has made access to information and the distribution of educational content available to a
large portion of the world’s population. It has also helped move distance education into the digital era
(Fidalgo et al., 2020). ODL has become an integral part of the teaching-learning process in higher
education. e-Learning is becoming a popular medium because of its efficiency in providing education
at lower costs and with easy access at any time and anywhere. In the ODL system, educational
opportunities are deliberately planned so that education is available to large parts of society and can
reach the remotest locations of a region. This system also helps overcome many of the problems
involved in the traditional education system, such as a lack of classrooms, lack of quality education, and
faculty shortages, among others. The ODL system is an opportunity for learners who are unable to join
traditional classrooms for a variety of reasons and has great potential to increase the inclusivity of
education because of its flexibility and distinctive user-friendly character. Furthermore, education
prepares learners to be more productive and competent in the harsh competition of the global economy;
and the ODL system can serve as a platform to pursue new levels of qualification and enhance learners’
skillset and knowledge.
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Table 1
Total Number of Individual Internet Users Worldwide (2001–2018)
Year

Internet users (in millions)

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

495
677
785
914
1,100
1,216
1,382
1,570
1,772
2,035
2,242
2,478
2,669
2,853
3,060
3,345
3,701
3,924

Internet users per 100
inhabitants
8.0
11.0
12.0
14.0
16.8
18.4
20.6
23.1
25.8
29.3
31.8
34.8
37.0
39.1
41.5
44.8
49.0
51.4

Note. Based on data from the International Telecommunication Union
(https://www.itu.int/en/ITU-D/Statistics/Pages/default.aspx)
Table 1 presents the number of individual Internet users worldwide (in millions) and individual
Internet users per 100 inhabitants from 2001 to 2018. As the table shows, there has been significant
growth in the number of Internet users in the past 18 years. In the 21st century, digital presence and eservices are key to achieving success. The Internet, in its diverse forms and features (e.g., accessibility,
availability, and popularity) plays a central role in many businesses worldwide, and the importance of
online presence is significant. Most higher education institutions have a notable Web presence; and
information related to courses, prospective students, news and events, and other topics can be easily
accessed by visitors to the Website (Manzoor et al., 2012). The Web-based visibility of an ODL
institution has several advantages over physical or local visibility, because the accessibility of services
is central to the ODL approach. In addition, social media performs a key role in popularizing social
organizations and even academic relations in educational institutions (Permatasari et al., 2013).
The Internet is a prominent medium that ensures the instant delivery of information to target
audiences. The Web-based information delivery system facilitates various innovative methods for
teaching, learning, and managing administrative records and drives competition among ODL
organizations in terms of the e-services they provide through the Internet.
In 21st century education, the role of ODL has changed. A paradigm shift has occurred because of the
unprecedented development of Web-based technologies, especially the advancements in computerbased teaching and learning and instant information delivery and communications (e.g., virtual classes,
forums, and online learning, as well as video and audio archives, and e-content). In this context, the
Website of any educational institution is a key resource for prospective learners to learn about the
institution and prepare themselves accordingly and for learners enrolled in the institution to access the
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information and services they need to succeed. Satisfaction with these services from the viewpoint of
their users is key for any organization. Identifying learners’ satisfaction with the performance and
usability of the university’s e-services can help universities improve their offerings over time (Islam &
Tsuji, 2011).

Usability of the Websites of Higher Education Institutions
According to the guidelines of the Distance Education Bureau in India, in order to provide effective
student support services and quality education, ODL institutions should have a dedicated Website for
its ODL system, regularly update its technology, and introduce new technological innovations (Distance
Education Council, 2009). The ideal Website of an ODL institution, and the e-services provided through
it, is a reflection of current and prospective learners’ needs. However, Website design is often driven by
available technology and business objectives, though usability is gradually gaining in importance. There
are several methods to assess the usability of Websites, such as heuristic methods, prototyping,
cognitive walkthroughs, and questionnaires, among others (Mustafa & Al-Zoua’bi, 2008). Website
usability can also be studied from different perspectives and different usability assessment tools can be
used. Website designers and developers can use the results of such assessments to improve the Website
(Chiew & Salim, 2003).
Numerous studies have been conducted on the usability of the Websites of higher education
institutions. These studies conclude that university Websites should include relevant content for users,
be maintainable, have an efficient structure, and provide contact information, among other features
(Islam & Tsuji, 2011; Mentes & Turan, 2012; Roy, Pattnaik, & Mall, 2014, and Jabar, Usman, & Awal,
2013). Islam and Tsuji (2011), in their study of the usability select university Websites in Bangladesh,
found that the overall usability of the Websites was unsatisfactory; though a few of the Websites were
satisfactory in terms of the available features (e.g., educational information and user interface design).
Among the weaknesses found were poor structural design and interface and performance issues. In a
study of the usability of Namik Kemal University’s Website in Turkey, Mentes and Turan (2012) used
the Website analysis and measurement inventory (WAMMI), which measures Website usefulness and
its ease of access. WAMMI is based on five factors: attractiveness, controllability, efficiency, helpfulness,
and learnability (Mentes & Turan, 2012). It has been concluded in the study that the website is having
key role in establishing a healthy communication between the university and its stakeholders.
Other studies have focused on usability from a user’s perspective. Jabar et al. (2013) explored the
perspectives of 364 university learners on the usability of university Websites and investigated whether
the learners’ areas of specialization had impact on the perceived usability of the Websites. They
concluded that usability factors (i.e., attractiveness, controllability, helpfulness, efficiency, and
learnability) must be given more consideration when designing educational Websites. In a quantitative
study of the usability of academic Websites from a user perspective, Roy et al. (2014) employed both
questionnaire- and performance-based methods. Participants were asked to perform a task on a
university Website and then complete a questionnaire. Data was collected on observed task success
rates and task completion times, as well as participants’ post-task satisfaction levels and their feedback
on the Website’s usability. The impact of task completion times on participant’s satisfaction levels was
also explored. This study shows that the multiple language supports in sharing information and less
response time are the effective usability factors which satisfy its users (Roy, Pattnaik, & Mall, 2014).
Hasan’s (2014) study on the usability of educational Websites based on student design preferences
found that learners preferred design category was Website content followed by navigation, while
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organization was considered the least important to them. It is important to note that there was a
statistically significant difference between male and female students regarding the Website content and
its navigation. In another study, Undu and Akuma (2018) investigated the usability of the Benue State
University Website from a users’ perspective. The university Website is used to communicate with
learners and offers computing services. Undu and Akuma concluded that the university Website had a
neutral usability level because of the usability issues found in the study. Inconsistence in design and
layout of web pages, dismay with the website navigation, controllability, and inappropriate labelling of
the navigation menu are some of the usability issues found in the study.
Garett et al. (2016), in their review of literature on Website design and user engagement, identified eight
key elements of effective Website design, including navigation, graphical representation, organization,
content utility, purpose, simplicity, and readability. Garett et al. also suggest that before designing a
Website, one should decide on the priorities and objectives of the Website based on its field. For
example, a Website related to online business seeks to optimize brand, loyalty, profit, and smooth and
fast page loading; while an academic Website seeks content accuracy, privacy, publicity for academic
achievements and success, and availability of important information for prospective users. To develop
an attractive and interactive Website for an academic institution, structural planning, quality content,
and useful information for potential users are key factors. Keyword search and navigation links or
menus are in high demand among users of the academic institution Website (Raduica et al., 2019).
Various studies have been conducted to identify and assess the perceptions of learners on e-learning
and the performance of online services that ODL institutions offer their learners. The review of
literature conducted for this study revealed that most studies on the use of ICTs or ICT interventions in
ODL were conducted before the COVID-19 pandemic. Learner satisfaction with the performance of ODL
institution Websites has yet to be studied during the COVID-19 pandemic, when the role of ICTs in
disseminating knowledge through e-learning has become a necessity. This study addressed the research
gap by conducting this study during the COVID-19 pandemic. Due to the lockdown across the country,
people everywhere are required to stay at home. In situations like this, the use of ICT plays a key role in
disseminating knowledge and information amongst its seekers. Therefore, we conducted this study to
explore learner satisfaction with the website performance of an open and distance learning institution
during this period of time. We investigated both the opportunities available to and challenges faced by
users of ICT during the COVID-19 pandemic. The results of this study will assist policy makers and the
various service providers who offer services through ICT. We explored learner satisfaction with the
performance of an ODL university’s Website in India during the COVID-19 pandemic, in terms of the
e-services that the university provides through the Website and the Website’s visibility. The study also
investigated learners’ perceptions of the usability of the Website and the e-services, which include
information about the university, links to admission processes, counselling session scheduling,
examination forms and announcements of results, access to transcripts and degree certificates, and
learner grievance procedures, among other services. Suggested measures to improve and enhance the
usability of the university Website are made based on the study results. The results of this study may be
useful to distance education institutions or universities that offer their programs of study through ICTs,
especially during a crisis, such as the COVID-19 pandemic.
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Research Methodology
Employing a case-study approach, this study was conducted at Uttarakhand Open University in India
and assessed learners’ satisfaction with the performance of the university’s Website and e-services, their
awareness of the university’s e-services, and their perception of the Website’s usability. Data was
collected from primary as well as secondary sources. Primary data was collected from learners enrolled
in the Uttarakhand Open University using an online survey questionnaire; and secondary data was
collected from relevant literature and Websites, publications, reports and records from the
International Telecommunication Union (ITU), the Uttarakhand Open University, distance education
institutes, the University Grants Commission, the Ministry of Human Resource Development, the
Distance Education Council, and the Distance Education Bureau in India. All data were statistically
analyzed. Learners’ awareness of and satisfaction with the university’s e-services were analyzed based
on gender, age, and education levels.

Data Collection
An online questionnaire was used to collect data from learners at Uttarakhand Open University. The
questionnaire comprised 36 questions and was organized in three sections: The first section focused on
general demographic information, including participants gender, age group, highest level of education,
occupation, and employment status and the devices used to access the university Website. The second
section included questions about the learners’ awareness of 15 frequently used e-services that the
university provides, to which participants responded “yes” or “no.” The third section included questions
about learners’ satisfaction with the 12 most frequently used e-services, to which participants responded
using a five-point Likert scale.
The questionnaire was sent via e-mail, WhatsApp, and other social media platforms (i.e., departmental
blogs, University website, Facebook, and University e-learning platforms) to more than 220 potential
participants across the region. The survey was available for 25 days. A total of 153 participants
completed the questionnaire within the designated 25-day period. Survey participants were selected
based on convenience random sampling, with the following criteria in mind, age group, education level,
occupation, and employment status, among others. The study was restricted to learners from the
Uttarakhand Open University who were either enrolled at the university at the time of the study or had
graduated or dropped-out.
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Table 2
The Demographic Profile of the Participants

Variable

Description

Gender

Male
Female
19 to 25 years
26 to 35 years
36 to 45 years
12th grade or equivalent
Undergraduate degree or equivalent
Master’s degree or equivalent
PhD
Employed
Unemployed
Desktop computer or laptop
Android-based mobile phone

Age group

Education level

Employment status
Devices used to
access Website

n

%

73
80
56
73
24
18
30
99
6
93
60
40
113

47.7
52.3
36.6
47.7
15.7
11.8
19.6
64.7
3.9
60.8
39.2
26.1
73.9

Note. N = 153.
Table 2 presents the demographic profile of the participants: There were more female participants
(52.3%) than male participants (47.7%). Close to half of the participants (47.7%) were in the 26 to 35
years’ age group 36.6% were in the 19 to 25 years’ age group, and 15% were in the 36 to 45 years’ age
group. More than half of the participants (64.7%) had completed a master’s program or its equivalent,
19.6% participants had completed an undergraduate program or its equivalent, 11.8% of participants
had completed grade 12 or its equivalent, and 3.9% participants had PhDs in different disciplines. More
than half of the participants (60.8%) were employed, whereas 39.2% were unemployed. Many
participants (73.9%) used android-based mobile devices to access the university Website and e-services,
while 26.1% used a desktop computer or a laptop.

Results and Discussion
Learners enrolled in various programs of study at the Uttarakhand Open University, India participated
in this study of their awareness of and satisfaction with the university’s Website and e-services. This
section is comprised of awareness based from the participant’s gender, age, and education level, as well
as, the satisfaction level of the selected participants for these categories. The majority of participants
were unaware of the e-services/facilities provided by the University to their learners. In the 2018–2019
academic year, online enrollment comprised 50.74% (28,392 learners) of total admissions to the
university; whereas, in the 2019–2020 academic year, online enrollment reached 83.53% (59,568) of
total admissions (Uttarakhand Open University, 2020). These rates demonstrate the substantial use of
the Website by learners at the university. Therefore, ODL institutions, such as Uttarakhand Open
University, should have an easily accessible Website.
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Learners’ Awareness of the University’s e-Services
This section is comprised of learner awareness of University e-services based on their gender, age, and
education level. Accessing examination results and notices/announcements were the top e-services in
which most of the learners were satisfied.

Learners’ Awareness by Gender
Table 3 and Figure 1 present the results of the analysis of learner awareness of the university’s e-services
based on participants’ gender. Results show that the majority of learners (both male and female) were
unaware of many of the e-services that the university provides through its Website. This result is
surprising and should be of great concern to the university. Plans are needed to address the learner
awareness-related shortcomings of the university’s Website.
Table 3
Learners’ Awareness of the University's e-Services by Gender
e-Services awareness
indicatorsa
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
a

Male learners (%)
Yes
No
94.5
5.5
89
11
80.8
19.2
90.4
9.6
83.6
16.4
41.1
58.9
74
26
49.3
50.7
47.9
52.1
58.9
41.1
80.8
19.2
97.3
2.7
49.3
50.7
53.4
46.6
50.7
49.3

Female learners (%)
Yes
No
85
15
80
20
75
25
81.3
18.8
75
25
41.3
58.8
62.5
37.5
43.8
56.3
53.8
46.3
62.5
37.5
80
20
90
10
52.5
47.5
55
45
37.5
62.5

e-Services awareness indicators A1–A15 are presented in Appendix A.
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Figure 1
Learners’ Awareness of the University's e-Services by Gender
120
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40
20
0
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Awareness- Male

A5

A6

A7

Awareness- Female
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A11

Unaware- Male

A12

A13

A14

A15

Unaware- Female

A small percentage of learners (15% of female learners and 5.5% of male learners) were unaware of the
university Website’s name (A1); 20% of female learners and 11% of male learners were unaware of the
link to online admissions available on the home page of the Website (A2); 25% of female learners and
19.2% of male learners were unable to find a valid study center on the university Website (A3); 18.8%
of female learners and 9.6% of male learners were unaware of the notices and announcements published
on the university Website (A4); and 25% of female learners and 16.4% of male learners were unaware
of the link to Student One View, an information center for student records, which is available through
the university Website (A5).
In addition, 58.9% of male and 58.8% of female learners were unaware of the link to the university’s
recognition letters, which is available on the Website (A6); 37.5% of female learners and 26% of male
learners were unaware that they could complete an online examination/back form (additional chance
to improve the score attained) application through the Website (A7); and 56.3% of female learners and
50.7% of male learners were unaware of the link to the university’s e-learning portal (A8). As e-learning
is one of the main pillars of the ODL system, this result raises concern and should be addressed by
policymakers and implementation units at the university. In addition, the university has a database with
a large number of video-recorded lectures for learners, but only 53.8% of female learners and 47.9% of
male learners were aware of the link to the lectures on the university Website (A9). Furthermore, only
62.5% of female learners and 58.9% of male learners were aware that they could access e-SILM
(Electronic-Self Instructional Learning Material; A10) from the university Website.
Some learners (20% of female learners and 19.2% of male learners) were unaware that they could access
old question papers (question papers of previously conducted examinations; A11) through the university
Website. However, most learners (97.3% of male learners and 90% of female learners) were aware that
they could download and/or view evaluation results through the Website (A12), a positive sign for the
university; while 50.7% of male learners and 47.5% of female learners were unaware that they could
register complaints, queries, and grievances through the Website (A13); and 46.6% of males and 45%
of female learners were unaware that they could access a link to the university’s mobile application on
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the university Website (A14). The Frequently asked questions (FAQs) feature, which is important to any
online service or Website and makes it easier for users to navigate the Website and access the e-services,
answers many of the salient questions that visitors to the Website may have. However, more than half
of female learners (62.5%) and 49.3% of male learners were unaware of the FAQs available on the
university Website (A15).

Learners’ Awareness by Age Group
Analysis of learners’ awareness by age group revealed that the majority of learners in the different age
groups (62% of learners in the 19 to 25 year age group, 54% of learners in the 26 to 35 year age group,
and 62% of learners in the 36 to 45 year age group) were unaware of the university’s recognition letters
(A6) , the link to the e-learning portal (A8), and the FAQs (A15); however, all age groups were aware of
the online admissions (A2), access to evaluation results (A12), and Student One View (A5; see Table 4
and Figure 2). Results show that there is an urgent need to improve the visual clarity and presentation
of information on the Website, especially with respect to the e-learning portal and the recognition
letters, to increase learner awareness about the important information and e-services available through
the Website.
Table 4
Learners’ Awareness of the University's e-Services by Age Group
E-services awareness
indicatorsa
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
a

19 to 25 years
(%)
Yes
No
89.3
10.7
78.6
21.4
67.9
32.1
85.7
14.3
75
25
37.5
62.5
62.5
37.5
48.2
51.8
50
50
62.5
37.5
80.4
19.6
96.4
3.6
46.4
53.6
53.6
46.4
41.1
58.9

26 to 35 years
(%)
Yes
No
89
11
90.4
9.6
84.9
15.1
84.9
15.1
80.8
19.2
45.2
54.8
71.2
28.8
43.8
56.2
52.1
47.9
57.5
42.5
78.1
21.9
91.8
8.2
49.3
50.7
58.9
41.1
43.8
56.2

36 to 45 years
(%)
Yes
No
91.7
8.3
79.2
20.8
79.2
20.8
87.5
12.5
83.3
16.7
37.5
62.5
70.8
29.2
50
50
50
50
66.7
33.3
87.5
12.5
91.7
8.3
66.7
33.3
41.7
58.3
50
50

e-Services awareness indicators are presented in Appendix A.
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Figure 2
Learners Awareness of the University's e-Services by Age Group
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Note. Age G. = Age group.

Learners’ Awareness by Education Level
This section comprised of learner awareness of University e-services based on their education level. The
majority of the learners were found to be unaware of the e-SILM, recognition letters, and FAQs.
Analysis of learner awareness by their education level shows presented in Table 5, shows that learners
with a grade 12 education, an undergraduate degree, and a master’s degree, as well as PhD scholars
(66% of learners with a grade 12 education; 66% of learners with an undergraduate degree, 55% of
learners with a master’s degree, and 50% of learners with a PhD) were all unaware of the university’s
recognition letters (A6). They were also unaware of the link to e-SILM (A10) and FAQs (A15) available
on the university Website. Therefore, the university should work on the visual clarity and presentation
of this information to increase learners’ awareness of the important information and e-services available
through the Website.
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Table 5
Learners’ Awareness of the University's e-Services by Education Level
e-Services
awareness
indicatorsa
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
a e-Services

12th grade or
equivalent (%)
Yes
No
83.3
16.7
83.3
16.7
50
50
61.1
38.9
50
50
33.3
66.7
55.6
44.4
27.8
72.2
50
50
44.4
55.6
66.7
33.3
94.4
5.6
50
50
55.6
44.4
33.3
66.7

Undergraduate or
equivalent (%)
Yes
No
83.3
16.7
70
30
76.7
23.3
86.7
13.3
80
20
33.3
66.7
56.7
43.3
50
50
66.7
33.3
66.7
33.3
93.3
6.7
93.3
6.7
50
50
73.3
26.7
46.7
53.3

Master’s or
equivalent (%)
Yes
No
92.9
7.1
88.9
11.1
83.8
16.2
89.9
10.1
84.8
15.2
44.4
55.6
72.7
27.3
46.5
53.5
46.5
53.5
61.6
38.4
77.8
22.2
92.9
7.1
50.5
49.5
48.5
51.5
43.4
56.6

PhD (%)
Yes
83.3
83.3
66.7
83.3
66.7
50
83.3
83.3
50
66.7
100
100
66.7
50
66.7

No
16.7
16.7
33.3
16.7
33.3
50
16.7
16.7
50
33.3
0
0
33.3
50
33.3

awareness indicators are presented in Appendix A.

Learner Satisfaction With the University’s e-Services
In this section learner satisfaction regarding University e-services based on their gender, age, and
education level was analyzed. In the case of frequency of University e-services used, i.e., online
admission, online examination form, view/download results, the majority of the learners reported that
they were either satisfied or extremely satisfied.
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Learners’ Satisfaction by Gender

Table 6
Learners’ Satisfaction With the University's e-Services by Gender
Participant gender
Satisfaction
indicatorsa

Male
levelb

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12

(5)
46
42
38
32
30
20
18
22
34
37
17
15

(4)
20
24
21
23
21
18
23
24
23
26
11
12

(3)
5
6
11
10
20
27
24
22
12
6
19
30

Female
(2)
2
1
3
8
2
8
8
5
4
4
16
8

(1)
0
0
0
0
0
0
0
0
0
0
10
8

(5)
35
42
38
36
27
19
10
21
32
33
15
17

(4)
23
22
16
20
16
14
24
17
15
31
12
6

(3)
14
5
9
12
24
35
32
28
19
4
23
29

(2)
2
6
11
6
10
9
11
11
11
9
17
19

(1)
6
5
6
6
3
3
3
3
3
3
13
9

a

e-Services satisfaction indicators are presented in Appendix B.

b

Satisfaction levels were measured on a 5 point Likert scale: 5 = extremely satisfied, 4 = somewhat

satisfied, 3 = neutral, 2 = somewhat dissatisfied, and 1 = extremely dissatisfied.
Table 6 shows that the majority of male and female learners were extremely satisfied with some of the
e-services, such as online admissions (Q1; 90% of male learners and 71% of female learners), online
examination forms (Q5; 69% of male learners and 53% of female learners), access to view and/or
download evaluation results (Q10; 86% of male learners and 79% of female learners),, that the
university offers learners enrolled in various programs of study at the university. However, they were
dissatisfied with e-services, such as the e-learning portal (Q6; 11% of male learners and 15% of female
learners), video-recorded lectures available through the Website (Q7), access to download e-SILM (Q8),
the university’s mobile application (Q12), and the university’s procedures for handling complaints,
queries, and
grievances (Q11).
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Learners’ Satisfaction by Age Group

Table 7
Learners Satisfaction With the University’s e-Services by Age Group
Age Group
Satisfaction
indicatorsa

levelb

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12
a e-Services

(5)
33
34
31
25
20
14
13
16
23
27
9
12

19 to 25 Years
(4) (3) (2)
12
7
1
15
3
2
13
7
2
16
8
4
12
17
5
10 24
6
13 20
8
14
17
7
14 10
7
20
1
6
10 15 13
7
18 12

(1)
3
2
3
3
2
2
2
2
2
2
9
7

(5)
34
35
32
32
27
18
12
20
31
32
16
15

26 to 35 Years
(4) (3) (2)
26
9
3
24
8
5
17 12
11
18 13
9
19 20
7
14 30 11
21 29 11
16 28
9
17 18
7
27
8
6
9
19 17
5
33 12

(1)
1
1
1
1
0
0
0
0
0
0
12
8

(5)
14
15
13
11
10
7
3
7
12
11
7
5

36 to 45 Years
(4) (3) (2)
5
3
0
7
0
0
7
1
1
9
1
1
6
7
0
8
8
0
13
7
0
11
5
0
7
3
1
10
1
1
4
8
3
6
8
3

(1)
2
2
2
2
1
1
1
1
1
1
2
2

satisfaction indicators Q1–Q12 are presented in Appendix B.

b Satisfaction

levels were measured on a 5 point Likert scale: 5 = extremely satisfied, 4 = somewhat satisfied,

3 = neutral, 2 = somewhat dissatisfied, and 1 = extremely dissatisfied.
Results show the majority of the learners across age groups were satisfied with the university’s eservices, such as online admissions (Q1; 81% of learners in the 19 to 25 year age group, 82% of learners
in the 26 to 35 year age group, and 78% of learners in the 36 to 45 year age group), online examination
forms (Q5; 57% of learners having age group of 19 to 25 years, 63% of learners having age group of 26
to 35 years, and 66% of learners having age group of 36 to 45 years), access to view or download
evaluation results (Q10); , that the university offers its learners through the Website (see Table 7). But
they were dissatisfied with e-services, such as the e-learning portal (Q6; 14% of learners in the 19 to 25
year age group, 15% of learners in the 26 to 35 year age group, and 5% of learners in the 36 to 45 year
age group), the video lectures uploaded to the Website (Q7), access to download e-SILM (Q8) and the
university’s mobile application (Q12), and university procedures for handling complaints, queries, and
grievances (Q11).
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Learners’ Satisfaction by Education Level

Table 8
Learners’ Satisfaction with the University's e-Services by Education Level
e-Services satisfaction indicatorsa
Education
level
12th grade
or equivalent

Undergraduate
or equivalent

Master’s
or equivalent

PhD

a

Satisfaction
levelb
(5)
(4)
(3)
(2)
(1)
(5)
(4)
(3)
(2)
(1)
(5)
(4)
(3)
(2)
(1)
(5)
(4)
(3)
(2)
(1)

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

12
3
1
0
2
12
7
7
1
3
54
31
11
3
0
3
2
0
0
1

10
6
0
0
2
14
9
4
1
2
57
29
7
6
0
3
2
0
0
1

7
6
3
0
2
14
6
6
2
2
52
22
11
12
2
3
3
0
0
0

6
5
4
0
3
12
10
3
3
2
47
26
14
11
1
3
2
1
0
0

4
5
7
1
1
6
4
15
3
2
43
26
22
8
0
4
2
0
0
0

5
3
8
1
1
4
6
14
4
2
28
21
38
12
0
2
2
2
0
0

7
3
6
1
1
4
11
8
5
2
16
30
40
13
0
1
3
2
0
0

5
5
6
1
1
6
7
8
7
2
30
27
34
8
0
2
2
2
0
0

5
7
4
1
1
9
6
8
5
2
49
22
19
9
0
3
3
0
0
0

Q10 Q11 Q12
10
6
0
1
1
10
10
2
6
2
46
39
8
6
0
4
2
0
0
0

1
4
4
5
4
3
4
9
9
5
26
14
26
19
14
2
1
3
0
0

3
3
7
3
2
4
2
11
8
5
24
12
37
16
10
1
1
4
0
0

e-Services satisfaction indicators Q1–Q12 are presented in Appendix B.

b Satisfaction

levels were measured on a 5 point Likert scale were 5 = extremely satisfied, 4 = somewhat

satisfied, 3 = neutral, 2 = somewhat dissatisfied, and 1 = extremely dissatisfied.
Learners with a grade 12 education, with an undergraduate degree, and a master’s degree, as well as
PhD scholars were dissatisfied with e-services, such as use of the University's mobile app (Q12; 27% of
learners with a grade 12 education; 43% of learners with an undergraduate degree, and 26% of learners
with a master’s degree), and issue with accessing complaint/grievance portal (Q11; 49% of learners with
a grade 12 education; 26% of learners with an undergraduate degree, and 6% of learners with a master’s
degree) whereas Online admission (Q1; 83% of learners with a grade 12 education; 63% of learners with
an undergraduate degree, 85% of learners with a master’s degree, and 83% of learners with a PhD), and
accessing prospectus/Notices/Announcements are the e-services with whom learners were found
satisfied during the study. (Q11; see Table 8).
The analyses of learners’ satisfaction with the university’s e-services show that irrespective of gender,
age group, and education level, the university must work to improve the Website’s visibility,
accessibility, and appeal for all the learners. Learners’ dissatisfaction may be related to poor Internet
connectivity, which hinders easy access to information and seamless use of e-services. In order to
facilitate learners’ use of the university’s e-resources, such as video-recorded lectures, learning
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applications, and other online educational resources, there is urgent need to resolve issues of broadband
and network connectivity. Addressing this issue can help learners who reside in the remote areas of the
state to participate in e-learning at the university.

Conclusion and Suggestions
The emergence of ICT, and technology-enhanced teaching and learning tools, has changed the ODL
system of education around the world. At present, ICTs play a key role in improving and expanding
open and distance education worldwide. This study explored learner satisfaction with the website
performance of an open and distance learning institution and revealed that, specifically in pandemic
times, availability of adequate ICT infrastructure becomes indispensable, especially in the most remote
areas of the country. There should be proper internet connectivity at all these areas to ensure e-services
to its clientele is effective. The following suggestions to improve the effectiveness of university Websites
and e-services in terms of user-friendliness, accessibility, and outcomes are based on the study findings.
These recommendations can also be used to enhance the visibility of a university’s e-services among
learners across the region:
•

At the time of admission, the university should provide learners with a list of e-services
available through the Website; a user-friendly manual of e-services to guide learners in
accessing to the e-services is also recommended.

•

The Website design and interface of the university’s e-services should not be changed frequently
to maintain learners’ and visitors’ familiarity with the services even after a long period of time.

•

Results show that learners were unaware of a number of the e-services that the university offers
its learners (see Table 3 and Figure 1). Therefore, more hands-on-training should be provided
to raise awareness among the study center coordinators about these e-services. Such hands-ontraining is essential because the coordinators are in direct contact with the learners and can
familiarize them with the services that the university offers.

•

A list of FAQs should be provided to learners at the time of admission to make access to the eservices easier for them.

•

Website usability issues, (i.e., ease of use, navigation, and interactivity) were also found during
this study (see Table 3 and Figure 1). To resolve such issues, key learner support services should
be included on the home page of the Website.

•

Results show that a majority of learners were unaware of the useful e-services that the
university offers its learners (see Table 4 and Figure 2). To address this issue, learners must
have a minimum level of ICT skills and access to the necessary infrastructure so that they can
find useful information on the university Website and use these e-services.

•

The university can create help manuals and short videos on different e-services to familiarize
students and increase their accessibility.

•

The university Website and its e-services should be shared on social media platforms that
learner and alumni groups, among others, use to increase awareness and popularity.
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Appendix A
Key e-Services Awareness Indicators
A1 Know the name of your university Website.
A2 Aware of online admissions link available on the Website.
A3 Know how to find the valid study centres listed on the university Website.
A4 Aware of notices or announcements published on university Website.
A5 Aware of Student One View link available on the Website.
A6 Aware of university recognition letters link available on the Website.
A7 Aware of online examination/back form application link available on the Website.
A8 Aware of the e-learning portal link available on the Website.
A9 Aware of video lectures’ link available on the Website.
A10 Aware of downloading e-SILM link from the Website.
A11 Aware of downloading old question papers link on the Website.
A12 Aware of view/download results link available on the Website.
A13 Aware of the complaints/queries/grievances link available on the Website.
A14 Aware of downloading mobile application link available on the Website.
A15 Aware of frequently asked questions (FAQs) available on the Website.
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Appendix B
Key e-Services Satisfaction Indicators
Q1 Online admissions.
Q2 View/download university prospectus.
Q3 Notices/announcements.
Q4 Important dates.
Q5 Online examination form/back form application.
Q6 e-Learning portal of the university.
Q7 Video lectures of the university.
Q8 Download e-SILM (PDF files).
Q9 Download old question papers.
Q10 View/download evaluation results.
Q11 Complaints/queries/grievances.
Q12 Mobile application of the university.
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Abstract
With rising societal interest in the subject areas of science, technology, engineering, art and mathematics
(STEAM), a micro:bit robotics course with an online group study (OGS) system was designed to foster
student learning anytime and anywhere. OGS enables the development of a learning environment that
combines real-world and digital-world resources, and can enhance the effectiveness of learning among
students from a remote area. In this pre- and post-test experiment design, we studied 22 (8 males and 14
females) 5th grade students from a remote area of Taiwan. A t test performed before and after the robotics
course showed a positive increase in students’ proportional reasoning, probabilistic reasoning, and ability
to analyze a problem. Results also revealed a gender difference in the association between students’ logical
reasoning and problem-solving ability.
Keywords: logical reasoning, problem solving, micro:bit robot, gender differences, STEAM
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Introduction
The importance of science, technology, engineering, art and mathematics (STEAM) education has been
recognized worldwide, as has been the prevalence of online courses and their impact on improving students’
logical thinking and problem-solving ability in a digitally-driven information society. Meanwhile, the
advancement of science and technology as well as the development of robots have rapidly progressed in
recent years. Robotic technologies such as autonomous vehicles, storage robots, and hotel automation
operations have gradually infiltrated our everyday lives. New tools and online courses are necessary for the
growing needs of developing competencies and skills in the 21st century (Voogt et al., 2013).
The British Broadcasting Corporation (BBC) collaborated with 29 companies and institutions (e.g.,
Microsoft, Advanced RISC Machine Ltd., Python Software Foundation) to develop an open source,
handheld, and programmable embedded system microcomputer. Based on Acorn RISC Machine
technology, and called micro:bit, it was designed to help students learn programing and robotics (Micro:bit,
n.d.). Research conducted by Sentance et al. (2017) showed that micro:bit was easy for children to use and
learn about STEAM. Researchers from King’s College London (BBC) found that “90% agree that BBC
micro:bit helped to show them that anyone can code” (2017, para. 2).
Programming logic has long been recognized as a tool essential for any business. Thus, teaching students
how to code with robots is crucial; it requires that students experience several thinking processes and be
introduced to interdisciplinary STEAM learning (Khine, 2017). To achieve this goal, a micro:bit online
course helps students build skills in logic and systems thinking, while also engaging them in community
discussions and online real-time functions to find better solutions. Moreover, a micro:bit robotics course
helps students with self-directed learning through social cues and communication skills in online group
discussions (Huang & Wu, 2011). Considering these advantages, this study used the micro:bit in a leading
role. This study expected that children would learn and improve their logical reasoning ability from the
micro:bit robotics course, which in turn would increase their opportunities to encounter difficulties and
problems in everyday life. During daily school learning, the micro:bit robotics course served as an
opportunity for students to test their problem-solving abilities.
Logical thinking is a process of transforming abstract emotional ideas into concrete rational concepts, and
then using these concepts to judge, make conclusions according to certain logical relationships, and
generate new understanding. Logical reasoning ability refers to a psychological process whereby
information is converted from the unknown to the known. Logical reasoning ability is an important
indicator of cognitive development and intelligence (Siegler, 1991), and is related to complex high-level
thinking such as problem solving, social judgment, and criticism (Wright & Dowker, 2002). Roberge and
Craven (1982) found that logical reasoning was closely related to mathematics, science, and language ability.
Thus, logical reasoning ability can be improved through continuous learning. Although logical reasoning
ability is a necessary element in argumentation and a key ability in adapting to future social changes,
previous research has found limited evidence of a link between the ability to make logical connections and
problem solving (Kuhn, 1991).

22

Micro:bit Robotics Course: Infusing Logical Reasoning and Problem-Solving Ability in Fifth Grade Students Through an Online Group Study System
Cheng, Liao, and Yu

Yenilmez et al. (2005) investigated 7th to 12th grade students’ logical-thinking ability and the effects of
gender and grade level. After reviewing previous research, they found significant differences in gender and
grade level between girls and boys. In addition, although a few studies have examined whether the effect of
online courses is associated with the development of logical reasoning at the elementary school level (Liu
et al., 2015), less knowledge is available with respect to the impact of online courses on the development of
logical reasoning in rural areas and/or differences by gender. This study aimed to fill the gap by
investigating the effect of the micro:bit robotics course on logical reasoning and problem-solving ability,
and whether the effect varied between female and male students in a remote area of Taiwan. The remainder
of this paper is organized as follows. First, we present a literature review, then we discuss the experimental
design and results. Finally, we present our conclusions and discussion.

Literature Review
Test of Logical Thinking (TOLT)
Piaget and his colleagues conducted research and extensive analysis on the formal reasoning ability of
teenagers and adults (Arlin, 1975; Chiappetta, 1976; Farrell, 1969; Lovello, 1961). The items defined in
previous research determined the basis of Test of Logical Thinking (TOLT) (Lawson, 1978; Lawson et al.,
1979). The TOLT has provided a reliable method to evaluate formal reasoning ability but has also aimed to
construct a research tool that can be used for teaching and learning. This method included five valid items
from previous studies, namely (a) controlling variables, (b) proportional reasoning, (c) combinatorial
reasoning, (d) probabilistic reasoning, and (e) correlational reasoning. These five items have been
considered as basic abilities in evaluating mathematics and science courses (Bitner, 1991).
According to Tobin and Capie (1984), evidence showed that TOLT had a high degree of internal consistency,
and the validity data was sufficiently diverse to support a group test of formal thinking. In short, TOLT
provided a method to precisely measure formal thinking. Furthermore, the resulting data was a useful
reference for teachers to examine students’ learning effectiveness.

Online Group Study (OGS)
Since the rapid development of network technology, online learning has received a great deal of attention
(Lin et al., 2011; Lin et al, 2010); students’ online reading behavior has become a subject of theory as well
as application for researchers (Liu, 2005; O’Hara & Sellen, 1997). The OGS system, an online reading
environment incorporating group study, was designed to provide students with opportunities to read and
talk (Yu et al., 2012). Researchers have agreed that reading behaviors differ between digital and print texts
(Birkerts, 1994; Bolter & Grusin, 2000).
With the OGS system, students can immediately share their experience of reading e-books with other
students within the group. Students can use an online social network for exchanging information with other
students (Huang et al., 2013). Additionally, teachers can provide guidance before students read, or during
the reading process, within the same online social network. Through reading and discussions within the
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group, students can share their knowledge, absorb the knowledge of others, improve their reading skills,
and achieve meaningful learning experiences (Huang et al., 2011). The purpose of this study was threefold:
(a) use the OGS system to facilitate teacher and student reading during group study with the micro:bit
robotics course; (b) explore the interrelationships between students’ logical reasoning ability and their
problem-solving ability after their involvement in the micro:bit robotics course with OGS; and (c) obtain
and analyze student feedback after use of the OGS system using the Test of Logical Thinking (TOLT) to
measure five models of formal reasoning.

Problem Solving
Problem solving and logical reasoning are two key types of thinking. Thinking, in terms of formal, logical
reasoning normally begins to appear at about developmental age 11 or 12 (Flavell, 2007). Axten et al. (1973)
proposed a description for the term “problem” when they stated that “to describe continuously his efforts
to solve it” (p. 170). After the problem arises, an individual will typically try to solve it, which indicates
problem solving in action (Bransford & Stein, 1984). Gagné (1985) proposed that problem solving be seen
as a process in which learners find they can combine previously learned rules (e.g., concepts, plans) and
apply them to solve a current problem for which they have no direct precedent. Therefore, problem solving
is the ability to use old experiences and prior knowledge to detect problems, collect and think about relevant
information, develop new methods through inquiry and reasoning, and obtain the answer at the end of the
process.
John Dewey, in his book How We Think, pointed out that through daily problems or situations, people are
forced to think about solutions during the process of learning, which is the process of problem solving
(Dewey, 1910). Dewey’s problem-solving steps are (a) define the problem, (b) analyze the problem, (c)
propose solutions, (d) evaluate the proposed solutions, and (e) select one solution.
In the micro:bit robotics course, students learned logical reasoning; during the process of programming,
they encountered difficulties and problems. Therefore, this course also presented an opportunity to test
their problem-solving abilities.

Gender Differences
Sungur and Tekkaya (2003) explored the influence of gender and reasoning ability on students’ learning
achievements and attitudes. According to their results, there was no interaction between gender difference
and reasoning ability. Valanides (1996) conducted research with 7th to 9th graders to investigate gender
and grade-level differences in five formal reasoning modes from TOLT. Results showed no gender
differences. Though students in the higher grades performed better in the proportional reasoning aspect of
TOLT. In other research conducted by Valanides (1997) on potential gender differences among 12th graders,
results showed that the participants performed better on proportional reasoning and controlling variables.
Yenilmez et al. (2005) noted that male students tended to perform better on probabilistic reasoning than
did female students. However, in terms of learning achievement, the results were the opposite.
Despite the dearth of research on logical reasoning and gender differences in recent years, the issue of
gender differences still exists in STEAM, problem solving, and programing areas. For example,
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Hacıömeroğlu and Hacıömeroğlu (2017) examined the relationships among gender, spatial ability, logical
reasoning ability, and preferred mode of processing; they found no significant differences between the two
genders in mode preference and logical reasoning ability. Conradty and Bogner (2018) explored students’
creative ability when science, technology, engineering, and math (STEM) was enhanced to become STEAM;
gender differences in studies on creativity remain ambiguous. Yurdugül and Aşkar (2013) investigated the
differences between gender and general problem-solving skills in development of programming knowledge,
but there were no significant gender differences in programming achievement.
Although research on gender differences in logical reasoning has been inconclusive, Jung (2012) found that
even though distance education has contributed to widening access to education and reducing the gender
disparity in education, there remains a lack of gender-based considerations in Asian distance education.
This study assumed the presence of a gender difference in the association between logical reasoning and
problem solving, revealed by a possible subgroup variation in relation to the effect of the micro:bit robotics
course with OGS.

Method
Participants
The experimental pre- and post-test design aimed to explore the effect of the micro:bit robotics course with
OGS on students’ logical reasoning and problem-solving ability, and whether this effect varied between
male and female students. A total of 22 students in an elementary school in southern Taiwan (8 males and
14 females, with a mean age of 10.6 years) participated in the study. Students had been in contact with
computers since the third grade of elementary school. Each student was able to conduct a basic Internet
search, do word processing, and demonstrate basic logic programming skills such as Scratch and those
developed at code.org.
Since the school was in a remote area of Taiwan, this study used the OGS system to teach the micro:bit
robotics course, as OGS provided a real-time group study platform and online social network functions.
Teachers and students uploaded learning materials to the OGS system, including e-books, slides, videos,
animations, and MS-Word documents. Teachers and students joined an online group study, simultaneously
studying the learning materials, coding samples, and demonstrations.

Data Collection and Analysis
This study divided the pre-test and post-test measurements into two parts—the logical reasoning ability test
and the problem-solving ability test. The detailed experimental framework is shown in Figure 1. The
experiment ran for three months, from August 2019 to November 2019. Each class met once per week for
40 minutes each time. After collecting the pre-test and post-test data from TOLT and the problem-solving
test, a significance level was set (a = .05); we used SPSS (version 22) for two-tail analysis to understand the
interrelationships between students’ logical reasoning and problem-solving ability after learning with the
micro:bit robotics course with OGS.
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Figure 1
Experimental Framework

Instruments and Activities
Teachers for the experimental class agreed to use online group study to support their provision of lectures
during the semester. The learning materials were uploaded to the online social network for students. The
procedure used for the group study was as follows.

Before Group Study
The students were divided into groups. Each group includes at least 2 students In accordance with the
course content, the teacher provided e-books and related learning materials about the micro:bit robotics
course as shown in Figure 2. A group leader was responsible for the work, including convening the group,
discussion, knowledge sharing, and implementation.
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Figure 2
Student Activity Before Group Study

During Group Study
During the warm-up activities, the teacher used robot-related news or videos to stimulate students’ learning
interest based on the e-book’s course goals. During the activities, the teacher explained the logical reasoning
behind the program code and demonstrated how to work with the micro:bit robot, as shown in Figure 3.
During the practice activities, the teacher encouraged students to try coding themselves. If students
encountered problems, they were supported in trying to solve the problem. During the activities, the teacher
stimulated students’ creative thinking through having them write more functional programs and
demonstrate the operation of their own robots to other groups on the OGS.
Figure 3
Student Activity During Group Study
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After Group Study
The teacher and students shared their experiences about how to solve the problem or modify the code to
make the robot work through the online group study system, as shown in Figure 4.
Figure 4
Student Activity After Group Study

Hypothesis and Questionnaires
This study investigated elementary students’ logical reasoning ability, problem-solving ability, and gender
differences. The following questions guided the study:
1.

Did 5th grade students increase their logical reasoning ability after attending the micro:bit robotics
course?

2. Did 5th grade students increase their problem-solving ability after attending the micro:bit robotics
course?
3. Did the improvement in students’ logical reasoning ability after they attended the micro:bit robotics
course differ between male and female students?
4. Did the improvement in students’ problem-solving ability after they attended the micro:bit robotics
course differ between male and female students?
5.

Was there a gender difference in the students’ performance in logical reasoning ability and
problem-solving ability?

Based on the Test of Logical Thinking developed by Tobin and Capie (1984), the logical reasoning
questionnaire used in this study aimed to determine students’ formal reasoning skills. There were 30 items
in the questionnaire to measure controlling variables (items 1 to 6), proportional (items 7 to 12),
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combinatorial (items 13 to 18), probabilistic (items 19 to 24), and correlational (items 25 to 30) reasoning.
Each correct item received 1 point, but wrong and blank answers were given 0 points, for a total of 30 points.
The range of test scores was 0 to 30. The developers have demonstrated the psychological characteristics of
TOLT. The questionnaire was translated into Chinese with a reliability of 0.76. The pre-test and post-test
instruments had the same structure but different content; all characters were text and there were no
graphical problems.
The problem-solving ability questionnaire had 10 items that focused on two major questions. Each major
question was divided into Dewey’s five-step problem-solving process: (a) define the problem (items 1 and
6); (b) analyze the problem (items 2 and 7); (c) propose solutions (items 3 and 8); (d) evaluate the proposed
solutions (items 4 and 9); and (e) select one solution (items 5 and 10). Each question was worth 1 point,
awarded for the correctness of the answer. Questions 2 and 5 had only one correct answer; questions 1, 3,
and 4 had multiple potential answers. There was no upper limit on the overall score; the higher the score,
the better the problem-solving ability.

Results
To investigate the effect of a micro:bit course on students’ logical reasoning and problem-solving ability, a
dependent sample of paired t tests between pre- and post-test was performed. Given the small sample in
this study, we also reported the non-parametric of the Wilcoxon signed rank test for the dependent samples
t test. In our case, we have an ordinal repeated outcome in the pre-test and post-test with a small sample
size (N = 22), which did not fit the assumption of the normal distribution in the outcome. We adopted a
common alternative to test the difference when its assumptions were not met.
The results of the students’ logical reasoning ability between pre-test and post-test are shown in Table 1.
Students’ logical reasoning consisted of five measures: (a) controlling variables, (b) proportional reasoning,
(c) combinatorial reasoning, (d) probabilistic reasoning, and (e) correlational reasoning. Post-test scores of
all five measures were higher than pre-test scores. Among the five measures, the post-test scores of
proportional reasoning (𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑡𝑡−𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 3.167, p = .005) and probabilistic reasoning (𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑡𝑡−𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 4.743, p
= .000) were significantly higher than the pre-test scores. The results of the two-tailed Wilcoxon signed
rank test were also significant for proportional reasoning (z = 2.543, p < .05) and probabilistic reasoning (z
= 3.476, p < .01). The results indicated that the median of proportional reasoning post-test was significantly
higher than the median in the proportional reasoning pre-test. Likewise, the median of probabilistic
reasoning post-test was significantly higher than the median in the probabilistic reasoning pre-test. Effect
size is reported in column eight of Table 1. Cohen’s d of proportional reasoning was .79 and Cohen’s d of the
probabilistic reasoning was 1.32. In the total score for the five measures, the results indicated that the
difference between pre-test and post-test scores was statistically significant (𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑡𝑡−𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 3.594, p = .002)
and the two-tailed Wilcoxon signed rank test (z = 2.801, p<.01). Cohen’s d of the total score was .80. With
respect to the standard deviation, five measures of logical reasoning in the post-tests were larger than those
in the pre-test, indicating that after the implementation of the micro:bit robot course, the differences in the
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scores of each aspect became larger. In short, the micro:bit robot course improved the students’ ability in
proportional reasoning, probabilistic reasoning, and the total scores of logical reasoning.
Table 1
Mean Difference of Logical Reasoning Ability for the Micro:bit Robotics Course in the Pre-Test and PostTest
Logical
ability

Reasoning

Pre-Test
Mea
n

Controlling variables
Proportional
reasoning
Combinatorial
reasoning

3.45
2.55
5.95

Probabilistic reasoning

1.55

Correlational
reasoning

2.45

Total scores (0–30)

15.9
5

SD
0.6
7
0.7
4
1.53
0.8
6
0.8
0
2.3
6

Post-Test
Mea
n
3.73
3.27
6.32
3.00
3.23
19.55

p-value

Diff.

Wilcoxon rank
test b

SD
0.5
5
0.9
8
2.2
3
1.2
0
1.8
0
5.2
8

0.27
0.73

*

0.36
1.45

***

0.77
3.59

**

0.56

1.897

.005

2.543

.474

.964

.000

3.476

.121

1.486

.002

2.801

*

.79

**

1.32

**

.80

Note. Total sample N = 22.
*** p < .001, ** p < .01, * p < .05, two-tailed paired t test.
a.

Cohen’s d was reported to measure the effect size. Cohen (1988) defined the magnitude of the effect as

small (d = 0.2), medium (d = 0.5), or large (d = 0.8).
b.

ES a

The Wilcoxon signed rank test was reported to confirm the results of the dependent samples t test when

the assumption of normality did not fit.
The results for problem-solving ability between the pre-test and post-test are shown in Table 2. Students’
problem-solving ability consisted of five measures: (a) define the problem, (b) analyze the problem, (c)
propose solutions, (d) evaluate the proposed solutions, and (e) select one solution. Post-test scores of all
five measures were higher than pre-test scores. Among the five measures, only the post-test of “analyze the
problem” (𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑡𝑡−𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 2.614, p = .016) was significantly higher than the pre-test. We applied the twotailed Wilcoxon signed rank test and also found a similar significance for “analyze the problem” and the

total scores for problem solving. In addition to each measure of problem solving, the total scores for
problem solving also showed that the post-test was significantly higher than the pretest scores (𝑇𝑇𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑡𝑡−𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

= 2.184, p = .040). With respect to the standard deviation, five measures of problem-solving ability in the
post-test were larger than those in the pre-test, indicating that after the implementation of the micro:bit
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robotics course, the differences in the scores for each aspect became larger. In short, the micro:bit robotics
course improved students’ ability to analyze the problem, as well as problem-solving ability as a total score.
Table 2
Mean Difference of Problem-Solving Ability for the Micro:bit Robotics Course in the Pre-Test and PostTest
Problem-solving ability

Pre-Test
Mea
n

Define the problem
Analyze the problem

3.41

SD

Post-Test
Mea
n
4.09

1.00

1.79
0.8
2

1.41

Propose a solution
Evaluate the proposed
solutions

1.55

1.44

1.91

2.82

3.27

Select one solution

2.23

1.05
0.7
5
4.3
8

Total assessment score 11.00
Note. Total sample N = 22.

2.68
13.36

Diff.

P-value

Wilcoxon
rank test b

ES a

SD
1.74
0.8
0

0.68

.061

.359

.016

.038

1.72
2.2
9

0.36

.401

.804

0.45

.381

1.000

1.52
6.5
9

0.45

.125

.238

.040

.189

0.41

2.36

*

*

*

0.5

*

0.39

* p < .05, two-tailed paired t test.
a.

Cohen’s d was reported to measure the effect size.

b.

The Wilcoxon signed rank test was reported to confirm the results of the dependent samples t test when

the assumption of normality did not fit.
Taking gender as the self-variant, the changed scores for logical reasoning ability from pre-test to posttestwas the dependent variable; analysis of the independent two sample t test explored the gender
differences in logical reasoning ability as shown in Table 3. Before analyzing the gender differences in
changes between pre-test and post-test, we investigated the homogeneity hypothesis in the variance of the
male and female sample across all measures of logical reasoning. The Levene test value of the variance was
found to be an insignificant indication of the unequal variance between the male and female sample across
all measures. Therefore, we can assume there was equal variance between male and female students across
all measures of the logical reasoning ability.
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Table 3
Gender Differences in Logical Reasoning Ability After Completing the Micro:bit Robotics Course
Panel A: Pre-Test

Male (n = 8)
Pre-Test
M

SD

Female (n = 14)

Post-Test
M

∆MaleFemale

SD

Pre-Test
M

SD

t Test

Post-Test
M

SD

Controlling variables

3.50

0.76

3.61

0.52

3.43

0.65

3.79

0.58

-0.72

Proportional reasoning

2.25

0.71

3.00

0.76

2.71

0.73

3.43

1.09

-0.98

Combinatorial reasoning

5.75

1.91

5.13

2.03

6.07

1.33

7.00

0.56

Probabilistic reasoning

1.75

1.16

2.75

1.16

1.43

0.65

3.14

1.23

-0.73

Correlational reasoning

2.25

0.89

2.75

1.98

2.57

0.76

3.50

1.70

-0.93

15.50

3.21

17.25

5.12

16.21

1.81

20.8
6

5.08

Total assessment score (0–30)

**

-3.28

-1.59

** p < .01, two-tailed t tests.
Female students reported a lower level of controlling variables and probabilistic reasoning in the pre-test,
but their gains from pre-test to post-test score were higher than were male students’ in the level of
controlling variables and probabilistic reasoning. From the pre-test to post-test, female students improved
by 0.36 points for the controlling variables and 1.71 points for probabilistic reasoning, indicating that the
female students’ progress on the level of controlling variables and probabilistic reasoning was greater than
was the male students. To further confirm whether the progress (changed scores) differed between male
and female students, we employed the two-sample t test. The results showed that the differences did not
reach statistical significance.
Female students reported a higher level of proportional reasoning, combinatorial reasoning, and
correlational reasoning in both the pre-test and post-test. We ran the two-sample t test to examine whether
the changed scores differed between male and female students. The results showed that there was a
significant gender difference in the changed scores for combinatorial reasoning. However, we did not find
the same significance in the two-tailed Wilcoxon signed rank test. This may indicate the gender difference
in the combinatorial reasoning was due to the small sample.
The results of the two independent sample t tests on the changed scores for problem-solving ability are
shown in Table 4. We first checked the Levene test value of the variance and found that there was no
significant indication of unequal variance between the male and female sample across all measures of
problem-solving ability. Therefore, we can assume there was equal variance between male and female
students across all measures of problem-solving ability. We ran the two-sample t test to examine whether
the changed scores differed between male and female students. The results showed that there was a
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significant gender difference in the changed scores for selecting one solution, and this gender difference
was confirmed in the two-tailed Wilcoxon signed rank test (z = 2.561, p < .05).
Table 4
Gender Differences in Problem-Solving Ability After Completing the Micro:bit Robotics Course
Problem-solving
ability

Male
Pre-Test
M

SD

∆MaleFemale

Female
Post-Test

M

SD

Pre-Test
M

t Test

Post-Test

SD

M

SD

Define the problem

2.38

1.60

3.63

2.00

4.00

1.66

4.36

1.60

1.265

Analyze the
problem

0.88

0.83

1.13

0.99

1.07

0.83

1.57

0.65

-0.761

1.00

1.07

1.25

1.28

1.86

1.56

2.29

1.86

-0.198

2.50

0.93

2.75

2.87

3.00

1.11

3.57

1.95

-0.297

2.00

0.76

1.63

1.85

2.36

0.74

3.29

0.91

8.75

3.37

10.38

8.05

12.29

4.46

15.07

5.17

Propose solution
Evaluate the
proposed solutions
Select one solution
Total assessment
score

-2.451

*

-0.507

* p < .05, two-tailed t tests.
To further examine whether male students had significantly higher correlation between logistical reasoning
and problem solving than did female students, we used the Fisher r-to-z transformation to assess the
significance of the difference between two correlation coefficients in two independent samples (Preacher,
2002; http://quantpsy.org/corrtest/corrtest.htm). Our results in Table 5 show that male students (r = .926)
had significantly higher correlation between logistic reasoning and problem solving than did females (r
= .501) in the post-test (z = 2.00, p = .045). The effect size for the difference between two correlations was
1.079.
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Table 5
Correlation Between Logistic Reasoning Ability and Problem-Solving Ability
Population
Male

Variable
1. Logistic reasoning pre-test
2. Logistic reasoning post-test
3. Problem solving pre-test
4. Problem solving post-test

Female

1. Logistic reasoning pre-test
2. Logistic reasoning post-test
3. Problem solving pre-test
4. Problem solving post-test

1

2

3

4

1
.278

1

.436

.749

*

1

.329

.926

***

.830

**

1

*

1

1
.633

*

1

.737

**

.701

.625

*

.501

.483

1

Note. Full sample N = 22, male sample n = 8, female sample n = 14.
*** p < .001. ** p < .01. * p < .05.
According to Tables 1 to 5, we have made the following conclusions about our hypotheses:
1.

Attending students had higher post-test scores on the logical reasoning test, indicating that the
micro:bit robot course increased the students’ logical reasoning ability.

2. Attending students had higher post-test scores on the problem solving test, indicating that the
micro:bit robot course increased the students’ problem-solving ability.
3. There were equal variances between male and female students across all measures of logical
reasoning ability; we did not find strong evidence of gender difference in the changed scores for
combinatorial reasoning.
4. There was no gender difference between the mean scores of male and female students in problemsolving abilities related to the five problem-solving steps, but there was a significant gender
difference in the changed scores for selecting one solution.
5.

Male students had a significantly positive correlation between logistical reasoning and problem
solving on the post-test. We found no evidence of a positive correlation between logistical reasoning
and problem solving on female students’ post-tests.
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Conclusions and Discussion
People mistakenly assume that the ultimate goal of science and technology courses is to force children to
grow and prepare to be scientists, mathematicians, and engineers (Sullivan, Strawhacker, &Bers, 2017). In
contrast, STEAM education aims to provide children with systematic themes and experiences suitable for
them during their school years and beyond (Bers, 2012). From this point of view, the results of this study
reported the effect of a micro:bit robotics course with OGS on logical reasoning ability and problem-solving
ability, as well as gender differences among fifth graders. There are two perspectives from which one can
assess the value of these results.
From the first perspective, knowing students’ weaknesses in logical reasoning and problem-solving skills is
critical in order for teachers to predict students’ difficulties and then modify their teaching strategies to
make concepts easier to understand. In this study, the micro:bit robotics course with OGS greatly improved
participants’ logical reasoning ability. Results indicate that the robotics course was helpful for students.
Throughout the course, students encountered many difficulties, such as the robot not being able to move as
expected due to incorrect programming, hardware problems, or human factors. Even so, students were
encouraged to find and solve problems by redesigning programming strategies or changing hardware,
thereby facilitating the development of their problem-solving abilities. Teachers can also evaluate students’
logical reasoning problems by understanding the reasoning skills that students currently adopt and using
these as a reference to modify teaching strategies.
Moreover, comparing the logical reasoning performance of male and female students, there were equal
variances across all measures of logical reasoning ability, but there were gender differences on the changed
scores for combinatorial reasoning when we applied the paired t test. However, we did not find similar
gender difference when we applied the two-tailed Wilcoxon signed rank test. This result indicates the
gender difference in combinatorial reasoning is due to the small sample and violation of the normality
assumption. Furthermore, when comparing the problem-solving performance of male and female students,
there was no gender difference between male and females, but there a significant gender difference in the
changed scores for selecting one solution. Thus, despite no differences between males and females, we can
see that logical reasoning may influence the problem-solving methods of males and females. Meanwhile,
male students had a significantly positive correlation between logistical reasoning and problem solving on
the post-test. It appears that gender differences still play a role in students’ logistical reasoning and
problem-solving abilities.
Gender differences in terms of social interaction styles occur in the traditional classroom, such as the notion
that boys are more likely than girls to participate in class discussion. As with physical differences, however,
gendered social differences may not occur uniformly for all boys and girls. The performance of boys and
girls between traditional classrooms and online courses may be very different. From an equity-in-learning
perspective, the future goal of this study is to expand with a larger sample size and design more effective
intervention strategies based on gender differences, and thereby explore social differences between boys
and girls in online courses.
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Our effect size ranged from moderate to large, which is unusual. Although the effect sizes seem to be large,
this is probably due to our small sample size. We need to be cautious when interpreting effect size and
reporting this as our final discovery. In future, we may be able to provide more effective evidence if we have
larger sample.
While the results of this study are promising, we used a small sample and therefore results should not be
interpreted as a general randomization pre- and post-test design for the 5th grade student population. This
is our first step in developing a field test of the micro:bit robotics course with OGS as an approach that may
improve students’ logical thinking and problem-solving ability. Our vision is to incorporate the micro:bit
robotics course as part of a strategy of having coding teacher specialists operating in low-income schools in
rural areas where STEAM resources are limited. We argue that these types of online learning experiences
can be particularly useful and effective as a support tool for elementary students’ lack of family and school
resources about STEAM.
Due to the prevalence of the COVID-19, except for Taiwan and a few countries that are still keeping schools
open, almost all countries in the world have closed their educational institutions. For millions of learners,
learning has been forcibly interrupted (United Nations Educational Scientific and Cultural Organization
[UNESCO], n.d.). In order to minimize the impact of interrupted education and integrate continuous
learning, teachers should provide multiple learning environments or backup plans for teaching to improve
their teaching in order to meet rapidly changing needs. At the same time, the application of distance
education has become a very hot topic and has received considerable attention.
Deeper and wider implementation of distance education needs to be considered. In order to make distance
education more meaningful, teachers need to help students choose learning content and attend to their
learning progress. Meanwhile, based on the theory proposed by Remmele and Holthaus (2013), the more
widespread the use of digital learning, the less gender differences occur among students. Distance education
will need to be developed as an open and flexible form of instruction that can be adjusted to address
students’ requirements (Peters, 2000). Teachers who can follow these guidelines and be aware of these
differences can then design appropriate e-learning lessons. Moreover, with continued research and
reflection, distance education will become a new self-learning and student-oriented tool for a new
generation.
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Abstract
Computer programming MOOCs attract people who have different motivations. Previous studies have
hypothesized that the motivation declared before starting the course can be an important predictor of
distinctive dropout rates. The aim of this study was to outline the main motivation clusters of participants
in a computer programming MOOC, and to compare how these clusters differed in terms of intention to
complete and actual completion rate. The sample consisted of 1,181 respondents to the pre-course
questionnaire in the Introduction to Programming MOOC. A validated motivation scale, based on
expectancy-value theory and k-means cluster analysis, was used to form the groups. The four identified
clusters were named as Opportunity motivated (27.7%), Over-motivated (28.6%), Success motivated
(19.6%) and Interest motivated (24.0%). Comparison tests and chi-square test were used to describe the
differences among the clusters. There were statistically significant differences among clusters in selfevaluated probability of completion. Also, significant differences emerged among three clusters in terms of
percentages of respondents who completed the MOOC. Interestingly, the completion rate was the lowest in
the Over-motivated cluster. A statistically significant higher ratio of completers to non-completers was
found in the Opportunity motivated, Success motivated, and Interest motivated clusters. Our findings can
be useful for MOOC instructors, as a better vision of participants’ motivational profiles at the beginning of
the MOOC might help to inform the MOOC design to better support different needs, potentially resulting
in lower dropout rates.
Keywords: MOOC, motivation, programming, clusters, completion
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Introduction
The interest in learning programming and computer science has been growing in recent years; nowadays
society needs more and more people with programming skills. Massive open online courses (MOOCs) are a
possible way to meet this demand and educate a large number of people. Despite their enormous popularity,
MOOCs still have an extensive problem with dropout. One variable related to dropout is the motivation to
start the course (Reparaz et al., 2020). Motivation to start the MOOC is different from motivation in
traditional courses and is more diverse: some participants merely want to use the materials, others learners
are highly motivated and follow every aspect of the course, while some simply enjoy interacting with other
MOOC learners (Daza et al., 2013). It is important to understand how to make a MOOC work for as many
of its diverse participants as possible (Grover et al., 2013).
Existing research on MOOCs has focused on classification of MOOC learners based on their behavior during
the course (Feklistova et al., 2019; Kahan et al., 2017; Kizilcec et al., 2013; Tseng et al., 2016). However,
different motivational goals may predict different behavioral patterns for MOOC learners and dropouts
(Kizilcec & Schneider, 2015), and MOOC completers can be characterized according to their motivation to
learn (Barak et al., 2016). Lately, it has been shown that the classification of MOOC participants according
to their motivations and intentions at the beginning of the MOOC can help to identify in advance the
benefits and potential obstacles that one can find throughout a MOOC (Maya-Jariego et al., 2019).
Therefore, this research aimed to outline the main motivation clusters of participants in a computer
programming MOOC and compare the differences in completion rates between these clusters.

Literature Review
Motivation
Motivation can be defined as an internal state or condition that activates behavior and gives it direction
(Huitt, 2011). Motivation can be affected by several factors, such as self-efficacy and competence beliefs,
control beliefs, interest, value beliefs, and achievement goals (Pintrich, 2003). Motivation to learn is one
type of motivation that can be conceptualized as the degree to which students invest attention and effort in
various learning activities (Brophy, 2013). Motivation plays a key role in learning and academic
performance (Green et al., 2012) and has an important effect on student achievement (Orhan Özen, 2017).
In general, explanations relating to the sources of motivation can be categorized into two main categories:
intrinsic (internal to the person) and extrinsic (outside the person; Deci et al., 2001). Studies on why people
choose a teaching career have also added altruistic motivation, namely desire to improve the well-being of
others (e.g., Anthony & Ord, 2008; Brookhart & Freeman, 1992; Tomšik, 2016).
Several theories of motivation are relevant to the learning domain (Brophy, 2013). Expectancy-value theory
explains how motivation influences students’ choice of achievement tasks, persistence on those tasks, and
performance on them (Wigfield & Eccles, 2000). This theory states that individuals’ choice, persistence,
and performance can be explained by their beliefs about how well they will do on the activity (i.e.,
expectancies for success) and the extent to which they value the activity or task (i.e., values; Wigfield &
Eccles, 2000). Expectancies and values are influenced by ability beliefs, the perceived difficulty of different
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tasks, and individual goals (Eccles & Wigfield, 2002). Expectancies and values have a direct influence on
achievement choices, performance, effort, and persistence (Wigfield & Eccles, 2000). Different components
of achievement values have been defined: (a) attainment value or importance of doing well, (b) intrinsic
value or enjoyment from doing the task, (c) utility value or usefulness of the task, and (d) perceived cost to
finish the task (Wigfield et al., 2020).

Motivation in MOOCs
Studying motivation in MOOCs, it is important to understand the value and worth of the MOOC for the
participant (Macdonald & Ahern, 2015). A wide range of motivations for using MOOCs has been described
(Kizilcec & Schneider, 2015; Luik et al., 2019; Milligan & Littlejohn, 2017; Zheng et al., 2015). It has been
found that the learners who enroll in MOOCs tend to have different motivations than learners in traditional
courses (Watted & Barak, 2018). Learners in MOOCs may not be focused on gaining a certificate of
completion (Kizilcec et al., 2013) as course completion and certification is merely one of many potential
outcomes of MOOC participation (Zheng et al., 2015). Learners can choose only parts of a MOOC according
to their goals and interests (Kizilcec & Schneider, 2015; Wang & Baker, 2015; White et al., 2015).
Several studies have attempted to identify and describe the major motives in MOOCs and have proposed
different lists. Zheng et al. (2015) named four types of MOOC learner motivation: (a) fulfilling current
needs, (b) satisfying curiosity, (c) preparing for the future, and (d) connecting with people. Watted and
Barak (2018) grouped participants’ motivating factors into three themes—career benefits, personal
benefits, and educational benefits—and found that the general interest category, under the personal benefit
theme, and professional competence, under career benefits, were the major motivating factors. General
interest in the topic, desire for growth and enrichment, and an expectation to have fun and be challenged
were the major motivating forces reported by Kizilcec and Schneider (2015). Milligan and Littlejohn (2017)
identified nine types of motivation for participating, with four primary motives: (a) the opportunity to learn
about the topic, (b) general interest in the topic, (c) the relevance of the course topic to current role
challenges, and (d) its relevance to future career intention. White et al. (2015) identified seven types of
reasons for choosing a MOOC, including the following three most marked reasons: (a) MOOCs are free and
open, (b) knowledge update, and (c) interest in topic. Luik et al. (2019) composed a scale for measuring
motivation with seven factors, wherein the highest-rated motivational factors were interest in and
expectations for the course, personal suitability of distance learning, and suitability for family and work.
The diversity of motivations can help predict persistence in a MOOC. Luik et al. (2018) found that the
factors (a) interest and expectancies for course, (b) personal suitability of distance learning, (c) usefulness
related to certification, and (d) social influence were rated higher by completers than by non-completers.
Chaw and Tang (2019) showed that positive motivation (which consists of three elements: believing and
having confidence in one’s ability to perform well; valuing learning for its usefulness, importance, and
relevance; learning to solve problems and develop skills) led to positive engagement, which promotes an
increased tendency to complete MOOCs. Evans et al. (2016) claimed that participants who were motivated
by their curiosity about online courses or by professional reasons tended to not persist. Wang and Baker
(2015) showed that completers were more interested in the course content, whereas non-completers tended
to be more interested in MOOCs as a type of learning experience. On the other hand, Douglas et al. (2020)
argued that the scores of the Expectancy-Value-Cost motivation scale had only limited predictive power on
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performance, and Breslow et al. (2013) even stated that there were no correlations between motivation for
enrollment and success in the course.

Classifying MOOC Participants Based on Motivation and MOOC Completion
A few studies have tried to classify MOOC participants according to their motivation and to look at specific
completion data of the identified groups of participants. The methods used have included quantitative
approaches, such as cluster analysis (Maya-Jariego et al., 2019) or data mining with clustering techniques
(Gallén & Caro, 2017), as well as qualitative techniques, such as inductive content analysis (Barak et al.,
2016).
Based on content analysis of e-mail messages and forum posts, Barak et al. (2016) identified five types of
MOOC completers according to their learning motivation. Networkers wish to meet people with similar
interests. Problem-solvers seek to find a solution for a real problem from their work. Benefactors learn for
the benefit of others and want to contribute to society. ‘Innovation-seekers desire to stay constantly updated
and informed. Complementary-learners are students who take the MOOC to broaden and deepen their
curriculum.
Gallén and Caro (2017) used clustering techniques in order to better understand the external regulation
and motivations of MOOC participants. They identified three motivational profiles they labeled as
convinced, cautious, and irrelevant. Convinced participants did not consider the course a waste of time,
wanted to do it, and would not prefer doing other things. Also, they did not lose face in front of others, did
not consider that others thought badly of them, and did not get in a lot of trouble. Irrelevant participants
felt a little guilty for not doing the course, a little ashamed of themselves, and thought that people might
think badly about them. Cautious participants did not cluster items with high prevalence and their answers
on a seven-point Likert-type scale were mostly of the applies somewhat to me variety. Their highest-rated
item was somewhat preferring to do other things.
Maya-Jariego et al. (2019) classified participants based on motivation and learning intention. Three profiles
of involvement in the course were identified: low interest, self-referential, and high commitment. All three
profiles demonstrated significant differences in self-reported learning experiences at the end of the course.
It was hypothesized that a significant predictor of differential dropout rates can be the motivation stated at
the beginning of the course.

Research Aim and Questions
Maya-Jariego et al. (2019) used motivation and intent to complete MOOC as a diagnosis of drop-out. This
study went further. We aimed to outline the main motivation clusters of participants in a computer
programming MOOC, and to compare how these clusters differed in intention to complete and in
completion rate. The study was based on the following research questions:
1.

What kind of learner subgroups (clusters) can be identified based on motivation?

2. How do these clusters differ in intention to complete and in completion rates?
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Methodology
The Estonian-language computer programming MOOC named Introduction to Programming (in Estonian
Programmeerimise alused) lasted for eight weeks, with an expected total workload of 78 hours. The course
was designed for learners with little or no programming experience. The MOOC gave an overview of some
programming techniques and taught the basics of algorithmic thinking. So far, this MOOC has been
organized five times since the winter of 2016 and the completion rate has been over 50% (Lepp et al., 2017).

Sample and Data Collection
The sample consisted of 1,181 respondents (571 male and 610 female) who enrolled in the Estonianlanguage MOOC Introduction to Programming organized by University of Tartu in the fall of 2018.
Participants completed a pre-course questionnaire. Answering the questionnaire was voluntary and was
not a prerequisite for passing the MOOC. The youngest participant was 10 years of age and the oldest was
70; the mean age of the participants was 32.4 years (SD = 10.82). Most of the participants had bachelor’s
(28.4%) or master’s (29.8%) degrees. Of the participants, 64.2% were working and 25.9% were students.
More than half of the participants (53.7%) had not learned programming before and 21.6% had learned it
only by themselves. Of those who filled in the pre-course questionnaire, 700 (59.3%) went on to complete
the MOOC.
As in several previous studies (e.g., Kizilcec & Schneider, 2015; Zheng et al., 2015) this research used a
quantitative approach to study motivation. Motivation was measured with a Factors Influencing Enrolment
in MOOC (FIEM) scale based on expectancy-value theory (Eccles & Wigfield, 2002). According to the
results from confirmatory factor analysis, the scale consisted of 28 items, divided by 7 factors describing
internal, external, and altruistic motivation; suitability of online learning; and social influence (Luik et al.,
2019). This scale was chosen because it was based on motivational theory and covered different areas of
motivation. A description of the scale with sample items is presented in Table 1.
The prefacing statement to all motivational items was “What did motivate you to enroll in the MOOC?”, and
all motivational items were presented on a 7-point Likert scale ranging from 1 (totally disagree) to 7 (totally
agree).
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Table 1
Description of the Questionnaire Instrument
Factor

Number of items

Examples

Cronbach’s alpha

Interest in and
expectations of the
course

8

I get more knowledge from this course
I can participate in a course with
excellent instructors
I am interested in that topic

.812

Personal suitability of
distance learning

4

I can choose the time, when I study
Learning, where I do not actually have
to meet other people, suits me

.799

Suitability for family and
work

2

I can combine learning with work
I can combine learning with family life

.762

Importance and
perceived ability

6

I need that knowledge in real life
I know that I do well in this topic

.814

Usefulness related to
certification

4

I can get a certificate from the
university
I can show it to the employer as good
professional development

.733

Social influence

2

My friends think that I would be
successful at this course
Members of my family think that I
would be successful at this course

.922

Usefulness related to own
children

2

I would like to help my children in their
programming studies
After attending the course I will
understand my children who have
programming skills

.805
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The questionnaire ended with questions about background data, and self-evaluation of the probability of
completing the MOOC in percentage terms in order to measure the intention to complete. Data about actual
completion or non-completion of the MOOC was taken from the Moodle learning platform.

Data Analysis
SPSS version 25.0 was used for statistical data analysis. First, composite scores of individual items from the
FIEM scale were calculated based on seven factors (Luik et al., 2019). The second step focused on building
motivation clusters from composite score results of the FIEM scale. This was done by conducting a k-mean
cluster analysis with the Euclidean distance and with a maximum of 10 iterations. Cluster analysis was used
to group respondents based on motivational factors. As k-means cluster analysis is conducted with different
numbers of clusters to find a solution that is the most meaningful in the research context (Jain, 2010), we
tested the cluster models with three, four, and five clusters.
In the last phase, general linear models (multivariate and repeated measures) were used to describe
differences between clusters. ANOVA (comparing intention to complete, which was measured in
percentages) and chi-square test (comparing proportion of completers and non-completers) were used to
answer the second research question.

Results
Based on the k-means cluster analysis, the respondents were divided into four groups according to their
motivation at time of enrolling in the programming MOOC. The most meaningful results were obtained
with four identified clusters, which showed the differences among the respondents (Table 2).
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Table 2
Descriptive Data of Motivation Clusters
Factor

Cluster 1
(Opportunity motivated)

Cluster 2
(Over-motivated)

Cluster 3
(Success motivated)

Cluster 4
(Interest
motivated)

n = 327

n = 338

n = 232

n = 284

M

SD

M

SD

M

SD

M

SD

Social influence

5.1

1.25

5.7

1.15

4.7

1.22

1.7

0.94

Interest in and
expectations of
the course

6.3

0.58

6.5

0.49

5.8

0.77

5.7

0.87

Personal
suitability of
distance learning

6.0

0.81

6.1

0.72

5.2

1.03

5.4

1.14

Suitability for
family and work

6.4

0.73

6.3

0.91

3.4

1.21

4.9

1.77

Importance and
perceived ability

5.1

0.91

5.7

0.83

4.7

0.95

4.0

1.05

Usefulness related
to certification

4.6

1.21

5.4

1.07

4.1

1.18

3.2

1.21

Usefulness related
to own children

1.8

1.08

5.3

1.15

2.2

1.39

2.2

1.54

The first cluster comprised 27.7% of all respondents. They gave the highest ratings to the motivational factor
Suitability to family and work (significantly different from other factors in all cases p < .05). Their ratings
were also high for the factors Interest in and expectations of the course and Personal suitability of distance
learning (difference between each other and from other factors p < .05). The factors Suitability to family
and work and Personal suitability of distance learning were also rated higher compared with other clusters,
except cluster 2. It seems that, for these participants, taking a MOOC or another e-learning course can be
the only possibility or a suitable opportunity to study an interesting topic. We named this cluster
Opportunity motivated.
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The second cluster (28.6% of respondents) was identified as Over-motivated. They rated almost all
motivational factors higher than did members of other clusters (p < .05). Only in the case of factors
Suitability to family and work and Personal suitability of distance learning was there no statistically
significant difference with cluster 1. All the factor means were over 5.
The smallest cluster (19.6% of respondents) was cluster 3. The highest-rated factors in this cluster included
Interest in and expectations of the course, Personal suitability of distance learning (difference from other
factors in both cases p < .05), Importance and perceived ability, and Social influence. The latter two were
not significantly different from each other (p > .05), but different from other factors (all p < .05). Because
items such as I get more knowledge from this course, I need that knowledge in real life, I know that I do
well in this topic, and members of my family think that I would be successful at this course belonged to
these factors, we named this cluster Success motivated. Compared with clusters 1 and 2, the ratings in this
cluster were all statistically lower (all p < .05).
The fourth and last cluster included 24.0% of the participants. Compared with clusters 1 and 2, the
respondents in this cluster gave lower ratings to motivational factors. The Social influence factor was the
lowest rated among all clusters and was also the lowest rated in this cluster compared with other factors (all
p < .05). The factors Importance and perceived ability and Usefulness related to certification were also rated
lower than in other clusters (all p < .05). Learners in this cluster could be described as interested in the
topic, as well as being people for whom this type of learning was suitable and significant others did not play
a role in their enrollment in the MOOC. We identified this cluster as Interest motivated.
Comparing the clusters in terms of self-evaluated probability of completing the MOOC in percentages
(Table 3), it was found with ANOVA that there was a statistically significant difference in evaluations
between the clusters (F = 15.228, p < .001). Bonferroni Post Hoc tests indicated that Interest motivated
learners evaluated the probability of completing the MOOC lower than did learners from the Opportunity
motivated and Over-motivated clusters (in both cases p < .001). Over-motivated learners also evaluated the
probability of completing the MOOC higher than did the Success motivated group (p < .01). There were no
other statistically significant differences between the clusters (all p > .05).
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Table 3
Self-Evaluated Probability of Completing the MOOC in Percentages by Clusters
min

max

M

SD

Opportunity motivated

45

100

89.0

11.75

Over-motivated

50

100

90.3

12.11

Success motivated

30

100

85.0

14.43

Interest motivated

7

100

83.4

16.86

Total

7

100

87.4

14.01

Cluster

Significant differences emerged when we compared the percentages of respondents in three clusters
according to completion rate (Table 4). The percentage of completers was significantly higher than the
percentage of non-completers in the Opportunity motivated, Success motivated, and Interest motivated
clusters. There was no significant difference in the Over-motivated cluster.
The results also indicated that the percentage of learners in the Opportunity motivated and Interest
motivated clusters who completed the MOOC was statistically higher than the respective proportion of
completers in the Over-motivated cluster (accordingly, chi-square 6.829, p = .001 and chi-square 5.454, p
= .020).
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Table 4
Comparison of Percentages of Completers and Non-Completers in the Clusters
Cluster

n

Completers

Noncompleters

Difference in percentages of
completers and non-completers
chi-square

p

Opportunity
motivated

327

215 (65.7%)

112 (34.3%)

32.443

<.001

Over-motivated

338

178 (52.7%)

160 (47.3%)

.959

.328

Success
motivated

232

131 (56.5%)

101 (43.5%)

3.879

.049

Interest
motivated

284

176 (62.0%)

108 (38.0%)

16.282

<.001

Total

1181

700 (59.3%)

481 (40.7%)

40.610

<.001

The proportion of completers in the Opportunity motivated cluster was also significantly higher than in the
Success motivated cluster (chi-square 4.959, p =.026). There was no statistically significant difference in
completion rates between the Opportunity motivated and Interest motivated (chi-square .941, p = .332),
Success motivated and Interest motivated (chi-square 1.607, p = .205), and Over-motivated and Success
motivated (chi-square .801, p = .371) clusters.

Discussion
The aim of this study was to outline the main motivation clusters of participants in a computer
programming MOOC, and to compare how these clusters differ in completion rate. The FIEM scale (Luik
et al., 2019) based on expectancy-value theory (Eccles & Wigfield, 2002) was used to form clusters of MOOC
learners according to their motivation to enroll in the MOOC.
As an answer to the first research question—What kind of learner sub‐groups (clusters) can be identified
based on motivation?—we found four clusters of learners. Previous studies have identified three (Gallén &
Caro, 2017; Maya-Jariego et al., 2019) or five (Barak et al., 2016) clusters, but they used different
motivational scales (Gallén & Caro, 2017; Maya-Jariego et al., 2019) or were based only on e-mails and
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forum posts as data sources (Barak et al., 2016). It was interesting that the highest proportion of learners
belonged to the cluster named Over-motivated, as they rated almost all motivational factors higher than did
members of the other clusters. This finding aligned with the result of Maya-Jariego et al. (2019), who found
that more than half of MOOC participants were highly motivated.
Opportunity motivated learners take advantage of e-learning courses, including MOOCs. They like distance
learning and, due to family and work commitments, this kind of learning can be for them the only option
for studying interesting topics. In terms of size, this cluster was just a little smaller than the Over-motivated
cluster. The opportunity to learn about the topic was also mentioned as one of the four primary motives in
a previous study (Milligan & Littlejohn, 2017) and suitability of this kind of learning was among the three
highest rated motivational factors in Luik et al. (2019).
Almost a quarter of learners belonged to the Interest motivated cluster—learners interested in the topic who
find distance learning suitable for them and decided by themselves to enroll in the MOOC. It was interesting
that only a quarter of the participants belonged to this cluster because interest has been reported as one of
the highest motivational factors (Kizilcec & Schneider, 2015; Luik et al., 2019; Milligan & Littlejohn, 2017;
White et al., 2015). These learners were not influenced by others; a similar cluster was found in a previous
study (Maya-Jariego et al., 2019), where the self-referential cluster was also described as people who felt
less pressured by the opinion of family and friends.
The smallest cluster, Success motivated, could be described as people oriented towards getting more benefit
from the course. They and their significant others believe that they can be successful studying this topic.
Barak et al. (2016) identified a similar cluster, named benefactors. Like our Success motivated cluster, they
wanted to learn for their own benefit, but according to the previous study (Barak et al., 2016) they also
wanted to contribute to society, which was not a trait identified in our study. A previous study (Chaw &
Tang, 2019) also observed that confidence in one’s ability to perform well and valuing learning for its
usefulness leads to increased tendency to complete MOOCs.
Second, we examined differences among the clusters according to the intention to complete the MOOC and
according to completion rates. Interest motivated respondents evaluated their probability of completing the
MOOC lower than did the Opportunity motivated and Over-motivated respondents. This could be related
to the tendency of some learners to choose only parts of MOOC according to their interests (Kizilcec &
Schneider, 2015; Wang & Baker, 2015; White et al., 2015). Therefore, it is possible that they simply intend
to satisfy their curiosity and, as a result, they know that they are not very likely to complete the MOOC.
Maya-Jariego et al. (2019) argued that the intention to initiate and complete a MOOC was highest in a
highly motivated cluster, which was supported by our study. Over-motivated learners evaluated their
probability of completing the MOOC higher than did Interest motivated and Success motivated
respondents.
Unlike the findings of Breslow et al. (2013), our results indicated that motivation for enrollment is related
to completion of the course. The comparison of completion rates indicated that the proportion of completers
was higher than the proportion of non-completers in all clusters, except for the Over-motivated. The result
that almost two-thirds of learners from the Opportunity motivated cluster completed the course indicated
that this type of motivation seems to be the most beneficial for completing a MOOC. Learners who are
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comfortable with distance learning might be better equipped to cope with the difficulties of a MOOC, to
keep motivated and, therefore, complete the MOOC (Luik et al., 2018).
More than 60% of the participants in the Interest motivated cluster completed the MOOC. Also, the results
indicated that the intention to complete is not related to actual completion. While Interest motivated
learners evaluated their probability of completing the MOOC almost the lowest, the completion rate in this
cluster was higher than among Over-motivated learners and not significantly different from the other
clusters. The results of previous studies about the relationships between interest and completion have been
inconsistent. For example, Luik et al. (2018) found that completers rated interest-related motivational
items higher than did non-completers, but the findings of Evans et al. (2016) indicated that MOOC learners
motivated by curiosity tended to drop out. Interest in the course content leads to completion, but interest
in MOOCs as a special type of learning did not (Wang & Baker, 2015). Consequently, it seems that the
interaction between interest and completion needs further study.
An interesting finding was that learners in the Over-motivated cluster, having reported the highest
motivation, dropped out more than did Opportunity motivated and Interest motivated participants. MayaJariego et al. (2019) claimed, based on intention to complete, that motivation expressed before the course
was a relevant predictor of varying dropout rates and learners with higher motivation at the beginning of
the MOOC were more likely to complete. However, our results did not support this statement. Also, it seems
that orientation to success is not particularly beneficial for completing a MOOC.

Conclusion and Implications
Our findings can be useful for MOOC instructors, as a better vision of participants’ motivational profiles at
the beginning of the MOOC might help to design better supports for different learners and result in lower
dropout rates. Learners who are highly motivated at the beginning of a MOOC might get less attention
because it is assumed that they do not need so much outside support. However, our results indicated that
learners with high motivation in all areas tended to drop out. The reason might be that, compared with
others, they had a less clear idea about why they needed this MOOC.
The other group of learners needing more attention includes those who believe that they can be successful
in the subject area of the MOOC, partially because they are convinced by their family members and friends.
However, merely believing in success does not help one complete a MOOC and such learners may be more
prone to being distracted when difficulties arise.
The study has some limitations that must be taken into account. The number of participants was low
compared with the number of participants commonly found in MOOCs, but the participation rate was still
considerable. Also, this MOOC was about computer programming and with a higher completion rate than
the average; the results may be not generalizable to other MOOCs. Furthermore, as is usual in studies on
motivation, we used a self-reported scale.
In future studies, it would be interesting to extend our work and explore larger samples and MOOCs with
different topics. Additionally, considering the globality of MOOCs, it would be relevant to analyze the
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motivation to learn and completion rates among culturally diverse learners. The relationships between
motivation and completion need more attention in future investigations, because it is still not clear how
interest influences completion. Also, the actual reasons for highly motivated participants dropping out are
still vague and could, therefore, prove to be a very beneficial avenue of research.
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Abstract
This study examined the similarities and differences in the processes and facilities for distance education
at National Open University of Nigeria (NOUN), a single-mode distance learning institution, and Obafemi
Awolowo University (OAU), Ile-Ife, a dual-mode distance learning institution. The study adopted a case
study research design, with a population of administrators/facilitators and distance learning students at
both NOUN and OAU. The sample for the study consisted of 38 key informants (30
administrators/facilitators and 8 students) selected using a purposive sampling technique. All the
administrators/facilitators responded to a key informant questionnaire; 8 of the administrators/facilitators
and all 8 students were also interviewed. The 16 interviewees were selected based on gender, institution,
educational role, and mode of distance learning. The collected data were analysed using tabular
juxtaposition and phenomenological analysis techniques. Results showed that similarities in the
operational structures at NOUN and OAU included the use of blended learning approaches. Differences in
operations included compulsory tutorial attendance at OAU and the deployment of part-time and quasi
part-time facilitators at NOUN and OAU, respectively. The study recommended an increase in the use of
information and communications technology (ICT).
Keywords: operational structures, single-mode, dual-mode, distance learning institutions, Nigeria
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Introduction
Distance education has been defined as formal learning in which the learner and the facilitator are
separated in time and space (Bušelić, 2012). It encompasses part-time courses/studies, open and distance
learning, and online education, and especially for post-secondary education, distance learning and digital
learning/education. In the Nigerian education system, distance education was conceptualised as “allinclusive contact, no contact and part-time education . . . the mode of teaching in which learners [are]
removed in time and space from the teacher” (Federal Republic of Nigeria [FRN], 2004, p. 38). Nigeria’s
national policy on education (FRN, 2004, 2013) acknowledged the need for a variety of media and
technologies. Operational structures referred to the institution’s defined chains of activities and processes
as these relate to the conduct of admission, course registration, instructional delivery, staffing,
examinations, and certification towards achieving the learner’s needs and institution’s goals. Nigeria is the
most populous and the largest economy in Africa (Akinwale & Onwuamaeze, 2020; Naido, 2020; Terwase,
Abdul-Talib & Zengeni, 2014). The country’s vast geographical, socio-cultural, and ethnolinguistic
diversities make higher education through distance learning desirable and imperative. Distance education
creates an opportunity for lifelong learning, life-wide education, mass and media education, self-directed
learning, personalised learning, and part-time studies. Distance education programmes also allow higher
institutions to optimally utilise their facilities.
The National Open University of Nigeria (NOUN) is the only dedicated distance learning university in the
country (Okonkwo, 2012) while OAU, Ile-Ife, is one of the institutions that provides university education
through traditional and distance education modes (Oyeleke & Apena, 2018). The motto of NOUN is Work
& Learn. NOUN was founded in 1983 but did not become fully functional until 2002. OAU, Ile-Ife, was
founded in 1962 and its motto is For Learning and Culture. This comprehensive public institution has
aspired to be the technological flagship of the West African sub-region in teaching, research, and
community service. Today, OAU is a leader in ICT at the university level in Nigeria, and one of the few
accredited dual-mode institutions offering higher education through distance learning in Nigeria
(Agyeman, 2007; Onwe, 2013). It does this through its Centre for Distance Learning (CDL) and the Institute
of Education (IED). In 2014, the CDL commenced coordinating the university’s online degree programmes
in various fields of study while the IED coordinated part-time degree programmes in education courses.
Nigeria’s federal government own and finance NOUN and OAU.
Despite the enthusiasm for distance education among Nigeria’s tertiary institutions, some uncertainties and
concerns remain about the type, scope, and nature of distance education provision in Nigeria. There are
concerns about infrastructural inadequacy, organisational and operational modes, among others (Biao,
2012; Ikegulu & Oranusi, 2014; Oyeleke & Apena, 2018). It may be that many prospective distance learners
do not have adequate information or sufficient understanding of the operational modes of varied distance
learning institutions with regards to their instructional delivery methods, facilities, as well as patterns of
learners’ and facilitators’ activities. It appears these misconceptions make some people assume that
distance learning is a second-best option (Gaskel & Mills, 2015) even though studies such as Tucker’s (2001)
have proved that distance education could be as effective as traditional education.
Obioha and Ndidi (2011) and Ezekoka (2015) investigated some aspects of the administrative and
operational structures of NOUN. Meanwhile, extant literature has shown little evidence of works on
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distance education that juxtapose dual-mode and single-mode institutions using a mixed methods
approach. Many previous studies have focused on comparing trends and practices in different countries
(Adanir et al., 2020; Srivastava, 2002; Zormanová, 2016) and comparing distance education and
conventional education (Abdulsalam et al., 2017; Adeleke & Adesina, 2018; Ahn & McEachin, 2017;
Anderle, 2018; Anderson & Cuttler, 2020; Duffy et al., 2002; López Soblechero et al., 2014; Olakulehin &
Panda, 2011; Paul & Jefferson, 2019). A recent study compared single- and dual-mode institutions in
Pakistan, and analysed how distance learners’ assignments were assessed (Akter & Ali, 2016). Institutions’
operational structures need to be examined and understood to empirically show how this aspect has
contributed to the development of modern distance education in Nigeria. Importantly, understanding the
operational structures in single- and dual-mode distance learning institutions would help to better position
distance education in the society that is sceptical of it; hence, this study. The study answered the following
question: what are the similarities and differences in the processes and facilities for distance learning in
single- and dual-mode distance learning institutions in Nigeria, specifically at NOUN and OAU? The
objectives of the study were to identify, describe, and compare the operational structures (i.e., processes
and facilities) at NOUN and OAU.

Overview of Distance Learning in Nigeria
Education policymakers in Nigeria envisaged the need for a mode of education that would increase access
and opportunities to formal learning for personal development and the ultimate betterment of society. Such
provision was based on the principles of equity, egalitarianism, as well as the need for lifelong learning for
Nigerian adult citizens. The National Policy on Education (FRN, 2013, Section 6) provided for open and
distance education and emphasised that this kind of education delivery system be encouraged and
promoted at different levels and for varied purposes nationwide. According to the FRN (2013, Section 6,
paragraph 115), the goals of open and distance education in Nigeria, among others, are access to quality
education, equity in educational opportunities, and lifelong learning opportunities. In Nigeria, distance
education has been expected to include contact, no contact, part-time, and flexible education, all through
deploying a variety of media and technologies (FRN, 2004, 2013).
Even so, necessary and supportive infrastructures such as the regular supply of electricity and efficient
telecommunication network have been lacking. E-learning and online education in Nigeria is still a dream
because of poor ICT infrastructure and other socio-economic reasons (Agyeman, 2007; Ajadi et al., 2008;
Akande & Sofowora, 2011; Commonwealth of Learning [COL], 2001). Meanwhile, Ajadi et al. (2008, p. 1)
advised that “the rapid expansion of ICTs in Nigeria offers an opportunity to consider its use in the
promotion” of distance education. The Federal Ministry of Education (2000) admitted that following the
early start in distance education in the 1950s, there has been a relapse since the 1960s. More than a decade
and a half ago, the country began to revamp its distance education potential by developing a 10-year plan
of action for distance education in Nigeria, designed to span the years from 2001 to 2010.
Agyeman (2007, citing Nom, 2006) described how each of the NOUN study centres was furnished with a
computer laboratory, designed as a cyber cafe with a minimum of 25 computers in a local area network
configuration. Temitayo (2012) noted that NOUN also had some special study centres in order to cater to
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specialised groups such as prison inmates and armed forces personnel. Agyeman (2007) added that the
Government of Nigeria had also ceded to NOUN the educational unit of the Nigeria Television Authority in
Tejuosho, Lagos, so as to enable NOUN to televise some of its courses, and that NOUN already used
videoconferencing for some course delivery. Ajadi et al. (2008) further reported that NOUN established a
radio station in Lagos as one strategy for facilitating its programmes. Ajadi et al., however, recommended
that before introducing an advanced ICT at NOUN, research should be conducted on learner’s access, cost,
and other related and essential parameters. Meanwhile, according to Onwe (2013), NOUN’s instructional
delivery system was still restricted to the use of printed materials and CD-ROMs with plans to include (a)
audiotapes, (b) videotapes, (c) radio and television broadcasts, and (d) computer-mediated learning.
According to Ezekoka (2015), NOUN students preferred blended learning to the practice of only face-toface instruction. However, the constraints to the use of blended learning at NOUN included: (a) students at
times felt lonely and isolated when using blended learning, (b) technophobia, (c) students’ lack of computer
operating skills, (d) high cost of ICT, (e) poor Internet connectivity, and (f) the fact that blended learning
required students to devote more time to their studies.
OAU has practiced an integrated, dual-mode model of distance education. OAU’s CDL, responsible for
facilitating modern distance education, is located in Moro, about seven kilometres away from the main
campus in Ile-Ife. The CDL has been furnished with technical infrastructure to cater to the institution’s
online programmes. OAU is an example of institutions that have made notable efforts in reducing reliance
on national infrastructure. Agyeman’s (2007) survey recorded that:
The Obafemi Awolowo University (OAU) boasts of having the best-developed ICT system in the
country with its VSAT access to the Internet and a campus-wide intranet. OAU has embarked on
the progressive application of ICT to all its functions and services—academic, research, and
administrative. The OAU has more than 6,000 users on more than 1,000 computers distributed in
15 computer laboratories across the campus. (p. 7)
OAU’s online facility has been aligned with one of the objectives of Nigeria’s federal government in its plan
for distance education: the establishment of a robust ICT-driven delivery system (Association for the
Development of Education in Africa, 2002 in Onwe, 2013). Apart from this, OAU has offered distance
education through its IED, which coordinates part-time degree programmes in the Faculty of Education.

Distinguishing Between Single- and Dual-Mode Institutions
As Trindade et al. (2000) stated, the distinction between single- and dual-mode distance learning
organisations is a classical one. The former applies to organisations where distance learning activities
largely dominate, compared with face-to-face ones. As of 2001, the only example of dedicated distance
education institution in Nigeria was the National Teachers’ Institute, but it was not a university. However,
since 2002, an open university experience has been available only through NOUN. Dual-mode institutions
are described as conventional universities with units that organise and operate structured distance
education programmes (COL, 2001). Examples of such units have been found in the University of Ibadan,
the University of Lagos, the University of Abuja, and OAU. COL (2001) observed that in some institutions,
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such as the University of Ibadan, distance education practices were organised by a unit originally set up for
adult education.
In a single-mode system, students work mostly by themselves outside the campus; their direct contact with
the system occupies just a small fraction of their yearly workload. This is the usual organisational pattern
of open universities, also known as dedicated distance learning universities. According to Trindade et al.
(2000), when conventional universities decide to operate distance learning methods in some programmes
in parallel with their conventional operation, this has constituted a dual-mode system. Trindade et al.
affirmed that “this solution has been adopted by an increasing number of traditional universities as a means
to provide education to students unable to follow courses regularly on campus, thereby expanding the social
usefulness and the geographical radius of their influence” (pp. 4–5).
COL’s (2001) report described three major kinds of institutional practice in Nigeria: (a) outreach as distance
education, (b) dual-mode institutions, and (c) dedicated distance education institutions. The report
admitted that the outreach centres practice did not fall into the ambit of distance education as it was outside
international conceptualisation, and the centres were of low and uncoordinated quality. Consequently, the
National Universities Commission (NUC) banned the outreach practice. Meanwhile, COL’s report strongly
emphasised the need to locate distance education units within dual-mode institutions. The report noted
that this approach was believed to have physical, psychological, and administrative implications, as it
addressed (a) the tendency for distance education to be regarded as a second-best option (which promotes
a feeling of inadequacy); (b) the need to generate income for the mother institution for the management of
the unit (which could lead to the sacrifice of quality at the altar of money); (c) the tendency for finances to
be managed by the central institutional administration; and (d) the tendency for distance education units
to rely heavily on course writers who are already employed as full-time lecturers. The approach was also
viewed as being advantageous in the sense that it prevented brain drain from the Nigerian university
system, allowed distance education programmes to work directly with content experts, and reduced cost.

Conceptual Framework: Distance Education Models
There have long been various groupings of models of distance education. This study hinged on Keegan’s
(1990, 1996) models of distance education. According to Keegan’s typology of distance teaching systems,
there are five models of distance education: (a) correspondence school model (Group 1), (b) distance
teaching universities or open university model (Group 2), (c) independent study divisions of a conventional
college or university (Group 3) integrated model, (d) consortium model (Group 4), and (e) Australian
integrated mode or New England model (Group 5). Keegan categorised Groups 1 and 2 under autonomous
distance teaching institutions and Groups 3, 4, and 5 under distance education departments of conventional
institutions. The fundamental differences among the groupings is in the two categories (Keegan, 1996). The
division between Group 2 and 2 “is based on complexity of didactic structure and level of provision”
(Keegan, 1996, p. 131).
The correspondence school model relies heavily on the exchange of print materials between the institution
and the students, especially at below university level. It appears that with the exponential increase in
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technological development and globalisation since the 1990’s, this model has gradually faded. In fact,
because of the use of “correspondence” in the Act that established NOUN, its graduates were not regarded
as equal to graduates of conventional universities until the word was expunged in 2017 (Baiyewu, 2017). In
the distance teaching universities or open university model provisions are usually at the tertiary level,
although non-degree courses might be offered. There are no students in residence but distance teaching
universities in this group are characterised by the use of multimedia and a more comprehensive linking
between learning materials and student learning (Keegan, 1996). These are autonomous institutions with
floating or adjunct faculty; no part-time/full-time or day-time/night-time dichotomies. Examples of such
institutions include The Open University in the UK, Everyman’s University in Israel, and the NOUN. At
such universities, course writers and tutors are outsourced; learners are reached through a variety of media
and methods. There may be additional elements of face-to-face approaches, thereby resulting in a blended
or hybrid learning approach. However, because of its demanding capital-intensive nature, only a national
government may want to embark on it (Omolewa & Adekanmbi, 1994).
Independent study divisions of a conventional college or university might exist as Continuing Education
and Extension Colleges where the responsibility of course development is on the institutions’ faculty, albeit
in form of paid overload. According to Keegan (1996), students study independently but such mode is not
sufficient to acquire a full degree in many cases. Keegan (1996) replaced the consultation model (Keegan,
1990) with the consortium model, but his conceptualisation of the latter only focused on the institutional
composition without specifying the didactic processes and provisions. Consortia “bring together
universities or university departments, government agencies, business partners, radio, television and media
production authorities for the purpose of enrolling students in distance education courses” (Keegan, 1996,
p. 139). In any case, this model suggests that learners might carry out distinct activities in more than one
institution, such as enrolment in one and didactic consultation in another. Students attend classes and
participate in activities at nearby allocated institutions. In the last model, the integrated model, distance
teaching is an extension of an already existing internal teaching programme coordinated by “a distinct form
of distance education department within a conventional college or university” (Keegan, 1996, p. 140). The
same faculty, which are “given a dual mandate” (p. 140) teach and assess sets of students in both the
conventional and the distance education systems. In terms of cost, this model is the most manageable.
Universities’ centres for distance learning are examples of integrated or mixed institutions. Keegan’s
typology is not watertight and distance teaching systems have significantly evolved in the past three
decades. The fact that ‘the Australian integrated mode – New England model’ now describes a common
phenomenon, in Nigeria and other parts of the world, is an example of the evolution. Meanwhile, singlemode and dual-mode institutions broadly correspond to Keegan’s autonomous distance teaching
institutions and distance education departments of conventional institutions respectively. More
specifically, NOUN is an example of distance teaching universities (Group 2) and OAU’s CDL and IED are
examples of the integrated model (Group 5).

Methodology
The study adopted a case study research design. This design was based on Yin (2003); Yin argued that case
studies are favourable when investigating contemporary issues, and when behaviour cannot be controlled,
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as in the case of this study. The study population comprised administrators/facilitators and distance
learning students at NOUN and OAU. The sample for the study comprised 38 participants (30
administrators/facilitators and 8 students) selected using a purposive sampling technique. Two students
were selected from each of NOUN’s Ikeja Study Centre (Lagos State) and Osogbo Study Centre (Osun State).
These two centres were selected because they were accessible, and because the Ikeja centre was archetypical
while the Osogbo centre was closer to Ile-Ife, the host of the second institution. Lagos being the economic
nerve centre of Nigeria, the study centres there had the greater potential of drawing students from among
people of varied backgrounds. Two students were selected from each of OAU’s CDL (online programme)
and IED (part-time programme). Furthermore, 15 administrators/facilitators were selected from each of
the two institutions. For NOUN, the 15 administrators/facilitators included 8 from the Ikeja Study Centre
and 7 from the Osogbo Study Centre. For OAU, the administrators/facilitators included 8 involved in IED
programmes and 7 involved in CDL programmes.
Data were obtained through key informant questionnaires, key informant interviews, and desk research.
From each of the institutions, 15 administrators/facilitators responded to the questionnaire, and 4
administrators/facilitators and 4 students were interviewed. These 8 interviewees from each institution
were selected out of the total sample based on institution, subsystem and educational role, (see Table 1).
This selection was made so as to enable comparisons at an institutional level. Collected data were analysed
through tabular juxtaposition and phenomenological analysis techniques. The tabular juxtaposition
technique provided a bird’s-eye view of the comparative findings in the case institutions. The
phenomenological analyses related to the perspectives of the individual and was qualitative analysis of
narrative data with the goal to describe a lived experience of a phenomenon (Adebisi, 2018; Barrow, 2017).
Table 1 summarizes the codes used to identify the 16 interviewees.
Table 1
Codes for Interviews of Participants in the Study
S/N
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Interviewee
NOUN Lagos Study Centre student 1
NOUN Lagos Study Centre student 2
NOUN Osogbo Study Centre student 1
NOUN Osogbo Study Centre student 2
NOUN Lagos Study Centre administrator/facilitator 1
NOUN Lagos Study Centre administrator/facilitator 2
NOUN Osogbo Study Centre administrator/facilitator 1
NOUN Osogbo Study Centre administrator/facilitator 2
OAU Institute of Education student 1
OAU Institute of Education student 2
OAU Centre for Distance Learning student 1
OAU Centre for Distance Learning student 2
OAU Institute of Education administrator/facilitator 1
OAU Institute of Education administrator/facilitator 2
OAU Centre for Distance Learning administrator/facilitator 1

Code
NOUN LSCS 1
NOUN LSCS 2
NOUN OSCS 1
NOUN OSCS 2
NOUN LSCAF 1
NOUN LSCAF 2
NOUN OSCAF 1
NOUN OSCAF 2
OAU IEDS 1
OAU IEDS 2
OAU CDLS 1
OAU CDLS 2
OAU IEDAF 1
OAU IEDAF 2
OAU CDLAF 1
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16

OAU Centre for Distance Learning administrator/facilitator 2

OAU CDLAF 2

Results and Discussion
Table 2 shows the operational structures (i.e., processes and facilities) identified at NOUN and OAU.
Results showed that while NOUN as an open and flexible learning system relied on the use of connected
distributed classes, OAU had two autonomous subsystems that provided distance education, namely IED
(part-time) and CDL (online).
Table 2
Operational Structures of Distance Education at NOUN (Single Mode) and OAU (Dual Mode)
Item
Where do admission screening, payment of fees, and course registration take place?
Via the Internet (online)
Study Centre/Unit (for screening)
Institution’s headquarters
What modes of admission are available in the distance education programmes?
O Level (Senior School Certificate Examination [SSCE])
Direct entry with National Diploma (ND), Nigeria Certificate in Education (NCE)
and other professional certificates
Access/foundation/pre-degree programmes
Major instructional materials/resources used
Print media (hard and soft copies)

NOUN

OAU

✓

✓

✓

–

✓
–

✓

✓

✓

–

✓

✓
–

Materials programmed on mobile devices

✓
–

Materials uploaded on the school’s website

–

Audio-visual materials (CD, DVD, VCD)

On which platforms do facilitators have contact with students?
Online/virtual via e-mail, chat rooms, forums
Online/virtual via teleconference
Virtual via radio and television
Face-to-face at the campus (weekends and holidays)
Face-to-face at distributed classes/centres (weekends and holidays)
Face-to-face at distributed classes/centres (week days)
Blended learning (physical and virtual/online meetings)
As agreed upon by students and facilitators
To what extent is it compulsory to attend scheduled contacts (classes)?
Compulsory (rules-based)
As facilitators decide
As the centre coordinator decides
As the coordinator and students agree
Not compulsory
Where are examinations conducted?
Physical classroom

✓
–

✓ (CDL only)
✓ (CDL only)

✓

✓
–

✓
✓
–
–
–
✓
–

–
–
✓
–
✓ (CDL only)
–
✓
–
–
–
–

–
–
–
–
✓
✓

✓
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✓

–

Flexible (students can choose where and when)
✓
Partnership or affiliation with other units within the institution or with other institutions
Libraries/resource centres (public or private)
✓
Other universities/colleges/polytechnics
✓

–

Online
Both physical and online

Other unit(s) within the institution

Note. ✓ = Yes; – = No.

✓

–

–

✓

✓

✓

ICT and the Internet: Digitalised Processes
The analysis showed that in both institutions, admission screening, payment of fees, course registration,
and other similar processes were done via the Internet. This aligns with the observation by Abdel-Maksoud
(2018) that virtualisation technology was increasingly becoming common in education due to its potential
to reduce costs, boost efficiency, and overcome limited physical resources. The two institutions were similar
with regards to where admission screening, payment of fees, and course registration took place. These
processes were predominantly carried out online, also evidenced in the statement that “everything is online”
(OAU CDLAF 1). This predominant deployment of online processes sets the tone for why any distance
education student these days must be “ICT compliant” (NOUN OSCAF 1) and “ICT conscious” (OAU IEDAF
1). However, physical presence was sometimes required at the institutions’ designated offices for such
processes, especially for screening. It was often necessary that hard copies of supporting documents and
printouts of applications, payments, and registrations be submitted to double-check online activities.
Technical hitches occasionally made the NOUN students do more offline than necessary, especially when
the electronic portal was down and this made the process “quite stressful” (NOUN LSCS 2).

Modes of Admission
Regarding admission, NOUN relied heavily on admitting students through the pre-degree programme (also
called Access or Foundation Programme), O Level (SSCE or General Certificate in Education [GCE]) results
and direct entry into year two. At OAU, students were admitted through SSCE combined with National
Diploma (ND), National Certificate in Education (NCE), and Institute of Chartered Accountants of Nigeria
(ICAN) for direct entry. Applicants were not expected to sit for Unified Tertiary Matriculation Examination
(UTME) before admission into both universities, into 100 or 200 level as the case may be. “We don’t need
to collect any form from Joint Admissions and Matriculation Board (JAMB) again” (OAU IEDS 2). “You
don’t have to write JAMB exam [i.e., UTME] before you come in” (NOUN OSCAF 1). Modes of admission
at NOUN and OAU were similar, though some aspects also differed. O Level results (with a minimum of
five credit pass, including Mathematics and English in SSCE or GCE) were the usual basic requirement in
both settings and candidates did not need to write the UTME. The SSCE/GCE could be from examinations
conducted by the West Africa Examination Council or the National Examination Council. While applicants
might gain admission into NOUN only on the merit of their O Level results, applicants interested in OAU
usually had higher qualifications such as ND, NCE, or ICAN certificate depending on the courses they
intended to pursue.
At OAU’s CDL, candidates were admitted into the 100 level for Economics and Accounting programmes on
the merits of their O Level results, but admission into any OAU IED programme was always through direct
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entry into 200 level (Part 2) with NCE or diploma in education. NOUN too required NCE/ND for direct
entry admission. There was a prevailing alternative route to gain admission into NOUN, the Access or PreDegree Programme, for prospective undergraduates who had some deficiency in their O Level results. OAU
did not have such pre-degree programme for prospective distance learners. It may be that the similarities
in the admission processes are because they were both federal universities and/or subject to the same code
of conduct and regulations of the NUC.

Instructional Resources
In the single-mode institution, major instructional resources were delivered via print media (both hard and
soft copies), audio-visuals (CD, VCD, DVD), and uploads to the school’s Website. The dual-mode institution
used print media, materials programmed on mobile devices, and uploads to the school’s Website. Materials
programmed on mobile devices and uploads to the school’s Website only applied in the case of OAU online
distance learning; the part-time programmes still relied on print media. NOUN made its textbooks available
as open access literature on the school Website where they were available for students and other scholars,
but some students complained about late delivery and insufficiency of the materials. Print materials were
central to academic activities but the study centre was meant to be a platform for various supports rather
than for compulsory tutorials. OAU students were provided with print materials, and for CDL students only,
audio/audio-visual materials programmed on mobile devices and materials uploaded to the school’s
Website. However, findings did not confirm Agyeman’s (2007) report that NOUN already used
videoconferencing for some course delivery. The use of radio and television was very limited and unpopular
at NOUN, though these traditional media were supposed to be deployed for its operations.
Materials uploaded on CDL students’ tablets and the centre’s Website included video of studio-recorded
lectures while OAU IED students relied on print media alone, except for those who personally made an
effort to get learning resources through other platforms. This limitation is understandable considering that
Nigerian society has been largely at the low extreme of the digital divide due to poor socio-economic,
technological, and infrastructural developments. As Al-Alawneh (2013) argued, educational strategies
should not be isolated from the context. Students and facilitators had issues with uploading or submitting
assessments or uploading videos. One NOUN facilitator complained about the shortage of classes for
tutorials. However, the two institutions achieved optimal results by combining available technology with
the required pedagogy. In the words of two participant, “I think we have adequate technology to provide
required distance learning in this Centre” (OAU CDLAF 1) and “if you are not ICT compliant you cannot
meet up with the pace at which NOUN is growing” (NOUN OSCAF 1). According to Anderson and Simpson
(2012), this ultimately means it was the combination of human, technological, and organisational resources
that led to success.

Blended Learning: Platforms and Patterns of Academic Contact
In terms of contact platforms and patterns, blended learning modes (i.e., a combination of physical and
online contacts) were observed in both institutions. Blended learning is a methodological approach for
“simultaneous combination of learning, working and living, and vice versa” (Olatunji, Otefisan, & Ajayi,
2017, p. 449). Ezekoka’s (2015) study showed that three models of blended learning—face-to-face driver
model, rotation model, and self-blend model—were practised at NOUN. At NOUN, students and facilitators
interacted online via email, chat rooms, and discussion forums (e.g., iLearn and other online classrooms)
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as well as through face-to-face meetings at distributed classes and centres on weekdays. At OAU, only the
CDL students enjoyed institution-arranged blended learning as they interacted among themselves and with
facilitators via email, chat rooms, and online classrooms through the centre’s learning management system
(LMS) as well as physical contacts on selected weekends and holidays. A facilitator at the centre explained
that compulsory physical contacts constituted 30% of the total contacts per semester in accordance with
the NUC’s no-full-online-education policy. Also, online students must attain at least 75% attendance. Pure
online education has not yet been allowed in Nigeria.
At OAU, IED students were limited to face-to-face meetings at the school’s campus on weekends (including
Friday evenings), holidays, and during the long vacation period around July and August when primary and
secondary schools were on break. The blended learning modes practised at the two institutions differed in
that while NOUN students usually met face-to-face during weekdays, OAU students had such meetings
during weekends and holidays. OAU students were older and most had work and family responsibilities;
the result was a need for different schedules, compared with their NOUN counterparts. Attendance is
compulsory for OAU students but not compulsory at NOUN. One student (NOUN OSCAF 1) stated that “for
a two-credit unit course you have eight hour face-to-face contact with your facilitator.” Whereas NOUN
students are open learners, some younger individuals behave as if they are full-time students in the sense
that they voluntarily attend tutorials and group discussions at the study centre as many days of the week as
possible. Thus, some students opined that online tutorial activities were only for students who could not
afford to come to study centres regularly.

Continuous Assessment and Examination
At NOUN, students had the option to write their examinations, worth about 60% of their total maximum
obtainable mark, through both physical and online platforms. They also had some level of flexibility with
regards to where and when they wrote examinations. However, at OAU, students in both subsystems were
still restricted to writing their examinations in physical classrooms only. As OAU CDLAF 2 explained:
Quizzes and assignments are supposed to be online. Yes, but because we find it difficult to relate to
the students on the LMS. Some use WhatsApp, some use e-mail. So, they submit an assignment by
email and sometimes they [facilitators] give them an assignment on WhatsApp and say, “bring it
during the face-to-face.” Or during the face-to-face, they are given an assignment and they
[facilitators] say, “bring it during the examination.”
Participants from NOUN explained that students in 100-level and 200-level courses wrote online
examinations, while students in subsequent levels wrote pen-and-paper examinations in designated
physical classrooms. Moreover, a facilitator (NOUN LSCAF 2) added:
If I’m a student and I registered here in Lagos and an assignment is taking me to Abuja or any part
of the country, I can get a letter from my study centre so that I can be allowed to sit for my
examination in another study centre [all sic].
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Partnerships and Academic Staffing Patterns
With regards to partnership or affiliation with other institutions or organisations, both institutions had
some form of partnerships. As an open university, NOUN relied more on such partnerships because, for
instance, its course writers, lecturers, and tutors were mostly outsourced from other universities, colleges,
and polytechnics. Distance learners at OAU were taught by the university’s lecturers, albeit under a different
agreement. NOUN OSCAF 1 disclosed that “we have permanent staff, academic staff on board that take care
of learners’ needs. We have also facilitators from sister universities all over the country.”
Academic staffing patterns at the universities were understandably different; OAU tutors were full-time, in
the sense that they were full-time employees of the university but working with its distance learning units
on quasi part-time or contract basis, while NOUN had what Omolewa and Adekanmbi (1994) called floating
faculty. OAU IEDAF 1 stated that “we make use of the lecturers that teach the same courses at the full-time
and they teach the part-time. We don’t employ associate lecturers from outside the university. We maintain
the standard.” For the online programme, as OAU CDLAF 1 explained:
There are two sets of facilitators. You have the instructors, who are the real lecturers teaching the
students face-to-face… . Whereas, you have tutors who reside in the Centre for Distance Learning,
providing a kind of support in terms of interaction with the students online.
However, we found that there was no longer a direct link or partnership between OAU’s CDL and IED. The
IED-CDL partnership was discontinued due to the need to provide affordable (i.e., less expensive) teacher
education through distance education after the ban on outreach systems in the country. Table 3 summarises
the details of operational structures and processes of distance learning at NOUN and OAU.
Table 3
Summary of Operational Structures at NOUN and OAU
Aspect

NOUN

OAU

Admission screening,
payment of fees, course
registration

Online application, payment and
registration; physical screening;
admission every
semester
Access/Foundation/Pre-Degree
Programme; O Level results; Direct
Entry with NCE/ND

Online application, payment and
registration; physical screening;
admission every session

Print media (hard and soft copies);
audio-visual materials (CD, DVD, VCD);
materials uploaded to the school’s
Website/portal

Print Media (hard and soft copies);
materials programmed on mobile devices
(CDL only); materials uploaded on the
school’s Website (CDL only)

Modes of admission into
undergraduate
programmes
Major instructional
materials/resources

O Level results; Direct Entry (with
NCE/ND/ICAN)
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Platforms and patterns of
contact

Online/virtual contact via email, chat
rooms, phone, and social media; faceto-face meetings at distributed
classes/centres on week days; blended
learning (physical and virtual/online
meetings)

Online/virtual contact via email, chat
rooms, phone, and social media; face-toface meetings at institution’s campus
(weekends and holidays); blended
learning mode (physical and
virtual/online meetings; CDL only)

Attendance during a
contact

Not compulsory

Compulsory

Modes of examination

Both physical and online platforms;
flexible (students can choose where and
when)
Full-time facilitators and part-time
facilitators from other institutions
Libraries/resource centres (public or
private); other higher institutions; other
unit(s) within the institution

Physical classrooms

Staffing patterns
Partnership or affiliation
with other institutions or
organisations

Full-time facilitators and quasi part-time
facilitators from the university
Libraries/resource centres (public or
private); other higher institutions; other
unit(s) within the institution

Conclusion, Implications, and Recommendations
The findings of this study do not provide generalisations about distance learning systems in Nigeria, but
the following conclusions provide insights for a deeper understanding of the state of distance learning there.
First, single- and dual-mode institutions are both similar and different in terms of their operational
structures. Operational structures adopted in any mode of distance education should aim to create a
learning process that is active, collaborative, and social. Second, personal, institutional, and situational
barriers affect the availability and utilisation of facilities as well as study resources at both institutions.
Availability and sufficiency of facilities, in turn, affects the adequacy of the operational structures in the
institutions.
Although many differences are observable, NOUN and OAU seem to be evolving towards fulfilling their
mandates, especially in the context of their inherent natures as a dedicated distance learning institution
and a mixed distance learning institution, respectively. Centralisation of operations and facilities (i.e., Ifebound) characterises the dual-mode institution; part-time students want ICT to be deployed for blended
learning. While the two universities are using blended learning approaches, OAU might have to incorporate
this into its part-time studies in IED if it aims to keep pace with providing modern distance education.
Meanwhile, any further upgrade of the OAU part-time subsystem would result in unaffordable financial
cost implication for the students.
It is recommended that the deployment of ICT for various operational and instructional purposes be
sustained in all forms of distance education but with an emphasis on usability, affordability, and ultimately
to enhance learners’ academic achievements. Dual-mode institutions, in particular, should devise means
for utilising blended learning for all subsystems of distance education, including part-time students,
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especially to reduce cost and ease the stress of travelling. Both institutions must sustain what is working
while they innovatively improve in other aspects. Indeed, virtualization technology has the potential to
minimise costs, increase efficiency, and solve challenges of limited physical facilities. Promoting ICT-driven
distance education, therefore, will help prospective learners access education irrespective of distance.
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Abstract
This study evaluated a coordinated and collaborative pilot implementation of open educational resources
(OER) across multiple disciplines including nursing, accounting, environmental science, religious studies,
and finance. Participating faculty were qualitatively surveyed regarding their experience creating and
implementing OER in a course. Students were surveyed on their perceptions of OER quality, cost savings,
and ease of use. Faculty had an overall positive experience with OER, believing there was a significant
benefit to students in cost savings while maintaining learning quality. Faculty felt the OER implementation
process took a significant investment of time and recommended that faculty should be compensated for
creating and implementing OER materials in future courses. Students overall showed positive responses to
using OER in their course; the majority of students agreed with the OER cost savings, quality of OER
resources, ease of using OER, and they trusted the use of OER materials. Older students (over 30 years)
were more likely to state they would print out OER materials rather than read them online (as compared
with students 30 and under). Senior-level students agreed significantly more than did freshman-level
students that OER presented a cost savings. Faculty recommendations from this study included focusing
on courses with very high textbook costs and courses that would impact the greatest number of students.
Additionally, faculty recommended a follow-up revision process to keep OER materials current after
implementation.
Keywords: open educational resources, OER, open textbooks, textbook cost savings, free textbooks
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Introduction
According to Kristof (2018), the average cost of college textbooks has risen in the last 10 years at a pace four
times faster than the rate of inflation, and the national average cost of textbooks per student is over $1,200
per academic year. In addition, 65% of students admitted they had skipped purchasing a required textbook
at some point because they could not afford it (Kristof).
The use of open educational resources (OER) is one potential solution to the high and rising cost of college
textbooks. Open educational resources are educational materials (typically electronic) available for little or
no cost including textbooks, course readings, and other learning content such as simulations, games, syllabi,
quizzes, and assessment tools. These materials are generally released under a Creative Commons or similar
license that supports open or nearly open use of the content (Atkins et al., 2007). The William and Flora
Hewlett Foundation (2021) provides the following similar definition of OER:
At Hewlett, we use the term “open education” to encompass the myriad of learning resources,
teaching practices and education policies that use the flexibility of OER to provide learners with
high quality educational experiences. Creative Commons defines OER as teaching, learning, and
research materials that are either (a) in the public domain or (b) licensed in a manner that provides
everyone with free and perpetual permission to engage in the 5R activities– retaining, remixing,
revising, reusing and redistributing the resources. (para. 4)
It is important to recognize that the licensing varies depending on the resource. Not all resources can be
adapted or modified, and not all can be redistributed with or without modifications. Some OER require that
if the content is utilized or redistributed, any images or text must contain sourcing acknowledgements,
which may include live links to the original sources. Perhaps one of the most complex aspects of using OER
to teach a course is having a good understanding of what is allowable—from a licensing standpoint—for the
particular content an instructor might choose to use.
Textbooks have traditionally been the means for delivering content to students in higher education, and
most faculty believe their students learn better when they have read their assigned textbook readings before
coming to class (Hilton, 2016). However, due to the high price of textbooks, and faculty who are conscious
of how much their students spend on them (as well as a general awareness that if textbooks are
unaffordable, students will do without them), some instructors are substituting OER for books (Hilton,
2019).
There are many good arguments for using OER in place of expensive textbooks. According to Schaffhauser
(2014), the following benefits can be experienced by students and faculty when courses utilize OER:
•

All course materials are immediately accessible to students, so there is no reason to do without the
materials as students sometimes do when they cannot afford the textbook.

•

The savings experienced by students can be significant.
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•

Students are more likely to enroll in courses that use OER over courses that use a textbook.

•

Faculty do not need to make multiple changes to the content as they do when a textbook has a new
edition available.

OER may also be beneficial to international students. Delgado et al. (2019, p. 200) found that international
students were positively impacted by the use of OER, potentially because some of the content included
subtitled videos, allowing them to view the material repeatedly.
Many faculty have reservations and face obstacles in adopting OER instead of a textbook. One study found
that although more professors know about free textbook options and agree that the cost to students is
important to them, only a very small percentage have adopted them for use in their classes (Blumenstyk,
2016b). The barriers perceived by faculty include finding enough resources in the subject they teach, lacking
a catalog of potential resources they could use (Blumenstyk, 2016b), and lacking the time to collect the
materials, vet them, and design the course around them (Blumenstyk, 2016a).
The literature around OER has focused on two main questions (Hilton, 2016). The first question relates to
whether students can achieve the learning outcomes at the same level using OER rather than textbooks.
The second question is whether the students and instructors perceive the OER to be of high quality. Hilton’s
(2016) study found that students generally achieve the same learning outcomes using OER as they would
have achieved with the textbook, while also experiencing significant cost savings. Hilton also found that
both student and faculty perceptions of OER were generally positive. They believed that OER are of
comparable quality to more traditional textbooks.
At Viterbo University, although many faculty are aware of the cost savings for students when using OER,
there has not been a large shift away from textbooks. Faculty resistance to adopting OER rather than
traditional textbooks may center on a few important factors, including the time it takes to find the resources
and design the course around them.
For many faculty, a shift to using OER instead of textbooks without significant support from their university
has not been feasible. In order to explore what it takes to convert course content to OER, a group of faculty
members at Viterbo University began a pilot program where six faculty members, an electronic resource
librarian, and an instructional designer worked to move course content from textbooks to OER content in
five courses. The university administration provided support for this project through an institutional grant
and maintained a strong interest in the findings. With the growing number of student evaluation comments
regarding the cost of education and high costs of purchasing required textbooks, university administration
considered causes and impact of financial hardship on student progression and retention.
The faculty group working on this project began meeting in April, 2017. They continued to meet on a regular
basis throughout the 2017–2018 academic year to compare notes as they gathered and vetted OER
materials, designed their courses, and taught their courses. In this case study, the faculty-led pilot group at
Viterbo University compiled common themes from their curricular design process notes. In addition, the
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pilot group gathered feedback from the students enrolled in five courses regarding their perceptions of the
value and quality of the materials as well as their perceptions of their own learning using OER.
Early in the process, the pilot group members questioned what could be done to support the faculty as they
converted their courses to utilize OER content. According to the pilot study group and recent literature,
deans, presidents, and academic administrators can focus on supporting those faculty who decide to use
OER. This support could come in several different forms, including the following:
•

instructional design team members who can help the faculty create course content using OER;

•

library staff who can help faculty curate OER content;

•

philanthropic attention to support projects that build an open collection in a given discipline
(Blumenstyk, 2016a);

•

public recognition of the faculty who are leading the way in creating courses using OER
(Blumenstyk, 2016a); and

•

giving faculty who have converted a course to OER the opportunity to share their work with faculty
who do not have experience with OER.

Many of these supports were put in place in this pilot program at Viterbo University, including (a)
institutional funding for participating faculty, (b) support of an instructional designer and an electronic
resources librarian, (c) an opportunity for participants to share their work with other faculty, and (d) public
recognition of the members of the pilot group. The objectives of the study included:
•

Evaluating the student experience of using newly designed OER materials across five disciplines
through their perceptions of cost, quality, and ease of use.

•

Evaluating the faculty perceptions related to their experience of finding, creating, and
implementing OER materials across five disciplines.

Research Method
Several research questions were under investigation in this study, based on the two groups that were
included. The first group included the faculty who were participating in the pilot project. The pilot faculty
group was gathered, and meeting notes were documented and organized around frequently-noted topics.
By learning about and documenting their experiences in gathering and vetting the OER materials and
designing their courses around those materials, the investigators were better able to understand how to
help faculty navigate this process more effectively and efficiently in the future.
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The second group under investigation in this study was the group of students enrolled in the courses using
OER. The intent was to investigate student perceptions of OER materials related to cost savings, ease to
access, preference of printed versus electronic versions, level of trust and quality of information, and impact
on their learning (see Figure 1 for details).
The questions were formatted as five-point Likert items in a student survey using Qualtrics; students were
asked to identify their level of agreement (or disagreement) with each statement. Students were asked to
respond to nine statements, where 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 =
agree, and 5 = strongly agree.
Student participants were recruited by sending an explanatory electronic letter out to all students who were
enrolled in a course that was part of the OER project. The letter was sent via e-mail from each instructor to
their entire roster for the course and included a link to a Qualtrics survey. Upon opening the survey link,
respondents received instructions for completing the survey, an assurance that the respondents would not
be identifiable to the researchers, an option to opt out of the survey, and a statement regarding the
protection of the confidentiality of their responses (Note: Viterbo’s Institutional Review Board (IRB)
granted an exclusion from IRB review, as this project was characterized as quality improvement.). The
respondents were asked to reply to the survey within one week. A second reminder e-mail was sent four
days after the first message, and it included the cover letter information and the survey link again, along
with a reminder to reply by the established deadline. The survey settings only allowed one response per IP
address, to prevent multiple responses from the same individual.
In the survey, students were asked to identify themselves in the following demographic groups: (a) age; (b)
gender; (c) student type (returning adult student or traditional undergraduate student); (d) year (freshman,
sophomore, junior, or senior); and (e) their status as a full-time or part-time student. From the list of five
courses in the pilot project, students were also asked to identify which course they were taking in OER
format, and whether the format was online or in the classroom. Using each of these grouping variables to
make comparisons in responses, several statistically significant differences were identified in the survey
data.
Statistical analyses were conducted with SPSS statistical analysis software (version 24). Due to the nonparametric nature of the five-point Likert items, a series of Mann-Whitney U and Kruskal-Wallis tests were
run using SPSS statistics analysis software (version 27; Ranganathan et al., 2016). As three of the grouping
variables, including age, returning adult student versus traditional student status, and full-time versus parttime status were likely to have overlap or may be subsets of each other, Bonferroni-corrected p-values for
tests with these groups were reported in the analysis.
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Analysis of Research
Faculty Experience
Participating faculty discussed the challenge of finding and vetting course content. Some faculty reported
difficulty with finding OER content in their discipline, particularly up-to-date content. Others reported
finding so much content that it was difficult to narrow down what they wanted to use. For some, the
challenge was in finding a single source, so they selected content from multiple sources and had to do the
work of weaving it together in a way that created a logical sequencing of content and a positive, meaningful
learning experience for the students.
Faculty also experienced a steep learning curve in their first attempts to select OER content and use it to
create a pedagogically sound course. Although they received assistance with curating content from the
electronic resource librarian, and assistance with course design from the instructional designer, there was
a wide range of preparation time to prepare for a three-credit course. Preparation ranged from 50 to 120
hours of faculty time, plus 10 to 25 hours of the electronic resource librarian’s time, and additional time
from the instructional designer. In all cases, faculty indicated this was in excess of the time they would
normally spend on preparation for the particular courses within which the OER content was being added,
similar to findings by other universities using OER (McGreal, 2019). Had textbooks been used, the
electronic resource librarian’s time would have been zero hours for any of these given courses. Instructional
design time was also in excess of normal time spent assisting faculty with content flow, activity
development, and formatting.
At times, the OER content did not transition well from one topic to the next, especially when faculty were
working with multiple resources to cover all the desired content for the course. When multiple resources
were utilized, there was a related increase in the amount of time it took to prepare the materials for the
course. Similar to the experiences at other universities (Dennen & Bagdy, 2019; Dudek et al., 2019; McGreal,
2019), faculty spent time authoring transitional content, developing practice problem sets and case studies,
and writing quiz or exam questions and answer keys, as these are typically included in the instructor
resources from many commercial textbook publishers. They also spent time preparing tutorial videos that
would demonstrate problem or case study solutions.
In some instances, faculty were able to select a single electronic textbook, and the university purchased a
multiple-user license to share the text with all students in the course. This practice steeply reduced the
amount of time faculty spent on designing the course, but also resulted in a few challenges. Students in the
courses sometimes had technical issues that would not occur with a paper textbook, including that the
electronic text would freeze while they were using it. Faculty reported that some students had difficulty
navigating the electronic text, and difficulty printing out materials if they desired to do so, while these would
not be issues if they were utilizing a hard copy textbook.
In the months following the initial offering of the five courses in the pilot project, faculty acknowledged that
the courses needed some additional development. Improvements to the content were needed each time the
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courses were offered. This consumed additional preparation time for faculty, as well as some additional
time with the electronic resource librarian and the instructional designer, but it was necessary to address
any issues with the content that arose as it was being utilized in the course.
Despite several difficulties, faculty who participated in the pilot study were pleased with the result, and
excited to be able to teach from the OER content on a regular basis. Faculty who had taught their courses
multiple times reported that subsequent offerings improved the quality of the course, but also allowed the
instructor to focus on the students and meeting their learning needs, with less time spent on preparation of
course materials. Perhaps there will be some time savings in subsequent semesters due to the faculty being
very familiar with the content, having written some of the practice sets and case studies, and having
recorded video tutorials.
Overall, faculty who participated in the pilot project at Viterbo University believed there was great potential
for OER if resources can be made available to assist faculty with the workload to create a good course and
a good learning experience for students.

Cost Savings for Students
One of the intended outcomes of the pilot project at Viterbo University was to reduce the cost of course
materials for the students. To that end, the textbook costs that would be eliminated by switching to OER
content were identified for each course. This savings amount was applied to the average number of students
per section, and then multiplied by the number of sections typically running in one year. Table 1
demonstrates the total savings per year for each course, as well as the total annual savings for all five of the
piloted courses. Total savings per student per course was approximately $160.
Table 1
Cost Savings by Course
Course

OMGT 318
(online)
OMGT 308
(online)
ENVS 101 (online)
ENVS 101 (F2F)
RLST 305 (online,
blended, F2F)
NURS 290 (F2F)
Total

Textbook cost
savings per
student
$240.00

Students per
section

Sections per
year

Students
per year

Savings per
year

15

3

45

$10,800.00

$266.00

15

3

45

$11,970.00

$115.00

22

3

66

$7,590.00

$146.00

20

2

40

$5,840.00

$94.00

22

5

110

$10,340.00

$173.00

200

1

200

$34,600.00

$1,034.00

294

17

506

$81,140.00
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Student Survey Results
Figure 1 provides the students’ responses to nine statements. It is clear from the results that the majority of
respondents felt the OER materials did provide a cost savings (85.71% responded agree or strongly agree),
and the materials were easy to access (80.96% responded agree or strongly agree). Also, 92.07% of the
respondents said they trusted the sources of information used in the content of the course, by indicating
they agreed or strongly agreed with that statement. And 84.13% of the respondents agreed or strongly
agreed that the resources provided were of high quality. Lower levels of agreement, yet still representing a
strong majority, indicated respondents felt they were able to learn successfully using the non-textbook
materials (73.01% agree or strongly agree), using OER was not detrimental to their learning (72.58% agree
or strongly agree), and if they had the opportunity, they would take a class using OER again (74.6% agree
or strongly agree).
Figure 1
Student Perception Survey Results
Strongly Agree (5)

Agree (4)

Neither Agree nor Disagree (3)
0%

5. I trusted the sources of information
used in the content of the course.
27

7. I feel I am able to learn
successfully in this course using
the non-textbook materials.

28

9. Given the savings I experienced
in this course, I would take additional
courses using open educational resources.

30

4

5 1

7

5

5

7

4

6

4

6

26
18
23

22

4 10

24

34

6. I found the resources
provided to be of high quality.

3 4

20

15

21

6

7

9

15

26

17

2

8

2

20

31

3. I'm likely to print out the
materials, if given the option.

3 3 3

14

40

2. The materials were easy to access.

8. Using OER was not
detrimental to my learning.

Strongly Disagree (1)

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1. I felt the OER provided a cost savings.

4. I prefer reading from a printed copy
rather than an electronic version.

Disagree (2)

6
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Statements 3 and 4 represented the greatest level of variation in responses. Among the respondents, 65.08%
indicated they agreed or strongly agreed that they were likely to print out the materials if given the option;
57.14% agreed or strongly agreed that they preferred reading from a printed copy rather than an electronic
version.
In statement 3, the 30 years and under age group (n = 32) was significantly less likely to print out the
materials if given the option compared with the over 30 age group (n = 30; Mann-Whitney U: Z = -3.331,
Bonferroni corrected ρ = 0.003). Other similar demographics had the same result. Returning adult students
(n = 33) more strongly agreed they would be likely to print out the materials than did traditional students
(n = 30; Mann-Whitney U: Z = -2.710, Bonferroni corrected ρ = 0.021), and part-time students (n = 22)
more strongly agreed they would be likely to print out the materials than did full-time students (n = 41;
Mann-Whitney U: Z = -3.436, Bonferroni corrected ρ = 0.003). General qualitative feedback from students
across courses showed that some students preferred studying from a textbook for tests and quizzes.
Returning adult students are generally older, and more likely to be part-time students, so providing an
option to print out OER materials is important. In statement 5, females more strongly agreed that they
trusted the sources of information used in the content of the course than did males (Mann-Whitney U: Z =
-2.400, ρ = 0.016). This could be a difference in opinion based on gender, or it could be related to the fact
that the majority of students who took the survey were female (48 females vs. 15 males).
When respondents were categorized by year, the seniors (n = 18) more strongly agreed that the OER
materials presented a cost savings, when compared with freshmen (n = 4), sophomores (n = 26), and juniors
(n = 14; Kruskal-Wallis: χ2 = 8.295, ρ = 0.040, df = 3).
The data for each course suggest students in all courses agreed on most issues. However, in some cases,
students significantly disagreed regarding their perceptions on the ease of access to course materials.
Students in OMGT 318 (Managerial Finance) strongly agreed with the statement that the materials were
easy to access, while students in RLST 305 (Theology) disagreed with this statement (Kruskal-Wallis: χ2 =
11.057, ρ = 0.026, df = 4). These two courses were delivered in different ways. The content of OMGT 318
was placed in learning modules that students accessed via the LMS. In addition, the content was also placed
into PDF files that could be printed if students chose to do so. In RLST 305, students accessed course
materials via an online electronic textbook purchased with a university-wide license. In order to access the
online text, students were routed to the library Website via a Web browser. Some students indicated that
the text in the Web browser froze as they were using it, resulting in their being unable to navigate through
the course material. The distinction between the way the content was delivered in these two courses likely
accounts for the significant differences in students’ perceptions regarding ease of access.

Faculty Participant Recommendations
Participating faculty experienced a learning curve when selecting content and developing the course site on
the LMS, where the OER content was accessible. Students experienced a learning curve as well. It took them
some time to understand the options available to them (such as printing the materials or accessing the
multi-user e-book). Once students understood a process for accessing the content, they appreciated the cost
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savings; a majority felt it was worth the experience, and they would take another course using OER content,
if given the opportunity.
When reflecting upon their experience creating courses using OER content, participating faculty recognized
that not all classes are appropriate for OER content. They found that sometimes the quality of illustrations
and the value of the simulation-type exercises provided by book publishers is not currently available in OER
content. Other courses might lack available OER content because what is available as OER is not current,
or it does not reflect the best evidence/research as required by practice standards (e.g., tax code changes in
an accounting course, national accreditation standards for a nursing class).
Faculty involved in the pilot study suggested that if a university decides to take on a similar initiative to
convert courses to using OER content rather than textbooks, a proposal process should be implemented.
This way interested faculty can investigate, with the help of an electronic resource librarian, what materials
are available and understand how they can be used according to the licensing requirements, as well as the
amount of work that will be involved in implementing OER for the specific course.
In addition to a proposal process, faculty in the pilot study recommended a compensation plan for faculty
who develop courses utilizing OER content. This is necessary because of the potentially extensive amount
of time involved in reviewing content, authoring transitional content, creating practice problem sets or case
studies, and recording videos. The compensation could be paid with the understanding that the university
owns the content and course design going forward, so it could potentially be utilized by other instructors in
the future, including adjunct faculty.
It is important for the development of OER content to focus on where there can be the most impact on
students—through both cost savings and improved learning. Faculty noted that not all courses are good
candidates for using OER content instead of a commercial textbook. Careful consideration should be given
to the types of courses that make good candidates for this type of transition. This may include the following:
•

Introductory courses with a single source or well-developed OER content available for use, with
more robust support materials to reduce the need for faculty to author transitional content, practice
sets, case studies, and videos.

•

Courses offered in a format that is highly interactive, with content and course design supporting
strong interaction between faculty and students, including using various media to satisfy the varied
learning preferences of students.

•

Courses where textbooks are costly, and where OER content is easily accessible.

In addition to the types of classes that would lend themselves to the use of OER, some important
considerations must be given to whether the materials used can be printed easily. Some OER are difficult
to print by nature of how they are published, such as Web pages versus PDF documents that are available
for download.
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Finally, faculty who participated in the pilot project recommended that a follow-up process be built into the
requirements of the proposal to convert courses to OER. This should include a policy for reviewing and
updating the content on a regular basis. OER should also be made available to students and instructors in
future sections of the course, so that the institution will benefit over the long term from the investment in
course development work.

Conclusions
Several conclusions can be drawn from the student perception survey data. First, when implementing OER
materials, the student population that is likely to take a particular course needs to be considered. Older,
returning, and part-time students prefer to have a printed copy of their materials, so careful consideration
of the format that will be perceived to be the most comfortable and accessible for the predicted student
population is necessary. In addition, consideration should be given to how the materials are presented
within the learning management system or using links to electronic resources, to make sure access is readily
available and functioning well. Students will be most satisfied if they are able to easily access and navigate
the course materials.
This project was a collaborative effort to design courses around open educational resource content. It was
an opportunity for faculty and administration to understand the time commitment of this kind of
development work, and the challenges related to gathering and connecting information from a number of
different sources. Faculty discovered that partnering with an electronic resource librarian and an
instructional designer were critical steps in successfully gathering content and making it available to
students in a structured way. Faculty participants also had a positive experience with OER, resulting in the
belief that although the course design work required a large time commitment, students significantly
benefitted via cost savings, while also maintaining the quality of the learning experience. Student responses
echoed this observation, with the majority agreeing that they experienced significant cost savings, while the
quality of these materials met their expectations.
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Abstract
The spread of COVID-19 presents an opportunity for many educational institutions to implement distance
learning and ensure the provision of educational resources and services, secure income and revenues, and
contribute to the control and prevention of the coronavirus. This study was conducted to investigate the
impact of demographic characteristics on academic performance. Students’ grades and grade point
averages (GPA) were collected from the Admission and Registration Unit, Al Ain University in Al Ain,
United Arab Emirates. The data were used to measure academic performance in face-to-face (F2F) learning
and distance learning (DL) implemented by the university to prevent the spread of COVID-19. Statistical
analysis including the Mann-Whitney test, Spearman’s rho test, and a regression test were used to answer
research questions and verify hypotheses. Students demonstrated better academic performance in DL than
F2F learning. It was found that the number of weak students in F2F learning dropped sharply by more than
11% in DL. Demographic characteristics demonstrated a significant impact on students’ academic
performance and predicted at least 7.4% variation in F2F learning and DL. Findings of the study support
the model developed by Tinto (1975) which proposed the impact of student’s attributes, experiences, and
family backgrounds on academic performance. The findings suggest non-DL institutions should continue
offering DL side-by-side with F2F learning programs.
Keywords: demographic characteristics, academic performance, face-to-face learning, distance learning,
coronavirus, COVID-19
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Introduction
Educational institutions can be categorized as distance learning (DL), blended learning, or traditional or
face-to-face (F2F) learning institutions. At DL institutions, learning takes place without physical presence
(Cheawjindakarn et al., 2012), while blended or hybrid learning institutions combine traditional classroom
teaching with educational technologies (Kamalluarifin et al., 2018). Traditional learning institutions rely
on learning activities and instruction in the classroom without the use of online learning and instructions
(Elfaki et al., 2019).
Regardless of the types of educational institutions, the spread of COVID-19 is presenting opportunities and
challenges for all types of academic institutions. For DL institutions, the business is as usual, with more
opportunities and limited challenges. For blended learning institutions, the pandemic is an opportunity to
improve DL tools and equipment, facilities and infrastructures, marketing strategies, and planning.
However, for traditional learning institutions, the implementation of DL has been very challenging.
Like many other Gulf countries, the United Arab Emirates (UAE) decided from the beginning of the
pandemic to implement DL as an alternative to traditional teaching. The decision was taken in the first
week of March 2020 and required all educational institutions to close for four weeks, make necessary
arrangements, and complete the academic year through DL. Accordingly, schools and higher academic
institutions started delivering courses through DL in the last week of March 2020 (United Arab Emirates,
The Ministry of Education, 2020; United Arab Emirates’ Government Portal, 2020). It is interesting to note
that although Hamdan Bin Mohammed Smart University was the first accredited DL institution in the UAE,
other academic institutions have been fully or partially implementing DL since before the spread of the
coronavirus, including Al Ain University (Ati & Guessoum, 2010; Lavine & Croome, 2018).
Al Ain University (AAU) is licensed as F2F high education institution in UAE despite using many platforms
and tools required for DL before the COVID-19 pandemic. These include Edu-Gate, Moodle, MS Teams,
online registration, and a digital library. In fact, before the coronavirus outbreak, the university had been
conducting online examinations for some courses every semester according to the examination timetables
posted by the Admission and Registration Unit. The availability of these tools, services, and experiences is
the key success factor in implementing DL for the first time in all courses offered during the second semester
of the academic year 2019-2020.
Irrespective of learning styles and types of educational institutions, students’ academic performance can be
influenced by a variety of factors such as demographic characteristics, learning environment, employment,
and income. Prior studies have compared F2F learning to DL and explored the impact of demographic
characteristics on academic performance (Zhao & Abuizam, 2015; Alghamdi et al., 2020). However, these
studies were conducted before the spread of COVID-19 and mostly in Western countries (Bernard et al.,
2004; Shachar & Neumann, 2010; Nortvig et al., 2018).
This study is an attempt to determine the impact of demographic characteristics on academic performance.
According to Tinto (1975), demographic characteristics such as gender, level of study, and specialization
play an important role in determining students’ academic performance, and this has been proven by many
empirical studies (Ortega-Maldonado et al., 2017; Brubacher & Silinda, 2019). This study also compares
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academic performance in F2F learning with DL implemented for the first time by AAU to prevent the spread
of COVID-19. It is the first study comparing F2F learning to DL at AAU. The results may be useful in
understanding the impact of gender, college, and status of students on academic performance, and may be
important in dealing with factors affecting academic performance. The study contributes to understanding
F2F learning and DL in the Arab world as well as the impact of COVID-19 on academic institutions.

Review of Related Studies
A review of research on students’ academic performance in F2F learning and DL shows mixed results. In
some studies, F2F outperformed DL (Ferguson & Tryjankowski, 2009; Christmann, 2017), while in others,
DL outperformed F2F (Duffy et al., 2002; Elfaki et al., 2019). Additionally, there are studies that report no
significant difference in students’ academic performance in DL as compared to F2F learning (Jahng et al.,
2007; Smith, 2013; Paul & Jefferson, 2019).
Bernard et al. (2004) conducted a comprehensive meta-analysis of literature, reviewing 232 empirical
studies related to DL and F2F learning. The authors identified the significant impacts of teaching
methodology, pedagogy, and media on students’ academic performance in both F2F learning and DL.
Students’ academic performances were better when efficient delivery or cost was a reason for offering DL.
Similar results were reported for students specializing in military and business studies. However, no
differences were found between undergraduate and postsecondary education. Nevertheless, graduate
schools demonstrated significant results in favor of DL as compared to F2F learning.
In another comprehensive meta-analysis, Shachar and Neumann (2010) reviewed 125 studies published
over twenty years (1990-2009) to identify differences in the academic performance of students in DL and
F2F learning. The findings of their study indicate a significant difference in the final grades of students
enrolled in DL and F2F learning. Besides, the authors identified changes observed across time and
directional patterns. The ratio of positive effect sizes across time improved steadily from 63% up to 84%.
According to them, students’ academic performance in DL was not only comparable to F2F learning but
even outperformed it.
In a recent review study, Nortvig et al. (2018) identified factors affecting students’ academic performance
in DL and blended learning. The dominant factors included the presence of an instructor, interactions,
content, and connections between online and offline as well as practice-related activities. The three
comprehensive review studies discussed above show that the literature comparing students’ academic
performance in F2F learning and DL is extensive.
As pointed out by Ismail et al. (2018), students’ characteristics including gender, age, status, and ethnicity
are among the most significant factors influencing academic performance (Urtel, 2008; Tamim et al., 2011).
In the United States, Urtel (2008) explored differences in student academic performance in F2F and DL.
The author used grades of 385 students as an indicator of academic performance. The findings revealed a
significant difference in academic performance connected to gender, student status, and ethnicity. To be
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more specific, female students in F2F learning outperformed female students in DL, but freshmen students
of all genders underperformed when compared to other students.
In a separate study, Christmann (2017) compared the academic performance of students enrolled in a
statistics course that was offered through DL and F2F learning. Results of the study found that female
students in DL outperformed male students, while male students in the F2F learning section scored higher
than females. In examining the role of gender and student performance in DL and F2F learning classes,
Amparo et al. (2018) used GPA indicators to explore gender differences. Findings of that study showed that
female students outperformed male students in F2F classes, while male students and female students
demonstrated equal performance in DL.
Similar studies have reported the impact of individual motivation, learning strategies, and cognitive ability
on academic performance (Logan et al., 2017; Stark, 2019). Likewise, others have explored differences and
similarities between F2F learning and DL with respect to demographic characteristics, satisfaction,
competences, learning outcomes, and academic performance (Ortega-Maldonado et al., 2017; Brubacher &
Silinda, 2019). An interesting investigation by Fadda (2019) identified goal orientation, self-efficacy, time
and study environment management, seeking assistance, and Internet self-efficacy as self-regulatory
attributes that predict academic performance.
The review of literature shows sufficient studies that have investigated academic performance in F2F
learning and DL. Prior studies have explored students’ differences in F2F learning and DL as well as other
factors affecting academic performance. The factors included demographic characteristics, attitude and
perception, competencies, and skills. The current study reports students’ academic performance in F2F
learning and DL implemented to prevent the spread of the coronavirus. Findings of this study should
contribute to the understanding of the impact of COVID-19 on students’ academic performance.

Conceptual Background
Demographic Characteristics
Demographic characteristics refer to attributes that describe the status of people or a person such as age,
gender, ethnicity, or income. This study used gender, college, and status of students as demographic
characteristics. Gender denotes biological differences in being male or female. College in this study refers
to the schools or faculty of AAU. It consists of two groups: (a) English-based instruction colleges, which
include engineering, pharmacy, and business, and (b) Arabic-based instruction colleges, which include law,
education, and communication. Status refers to whether a student is a junior or a senior. We consider firstand second-year students as junior, while third-, fourth-, and fifth-year students are considered senior.
Prior studies have suggested that demographic characteristics such as these can have an impact on
academic performance (Christmann, 2017; Amparo et al., 2018).
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Face-to-Face Learning
F2F or traditional learning is a style of learning in which a teacher or instructor meets in person with
students in a physical classroom at a specific time. In F2F learning, activities and instruction occur in the
classroom without the use of online tools (D’Abundo & Sidman, 2018). This style allows learners to have
direct and physical interaction with instructors and fellow students, ensures better understanding of lesson
content, and gives class members a chance to work together (Amro et al., 2015).

Distance Learning
Distance learning, distance education, e-learning, online learning, computer-mediated learning, and Webbased learning refer to a process that takes place without physical presence. Unlike F2F learning,
activities and instructions in DL occur through the use of learning technologies. F2F learning and DL have
been explored by many researchers (Bernard et al., 2004; Shachar & Neumann, 2010; Nortvig et al., 2018).

Conceptual Framework
Figure 1 illustrates the conceptual framework of the study. The framework consists of three independent
and two dependent variables. The independent variables are gender, college, and status of the student, while
dependent variables are academic performance in F2F learning (AP-F2F) and academic performance in DL
(AP-DL). The framework assumes the impact of demographic characteristics or independent variables on
academic performance or dependent variables. This conceptual assumption is supported by a theoretical
model proposed by Tinto (1975). According to his model, students who attend higher education possess a
variety of attributes, experiences, and family backgrounds that may have a direct and indirect impact on
their academic performance (Christmann, 2017; Amparo et al., 2018). Prior studies have used the model to
identify the relationship between demographic characteristics and academic performance (Ibrahim et al.,
2007; Amro et al., 2015). Accordingly, we found the model applied to the current topic.
Figure 1
The Proposed Conceptual Framework

Gender

AP-F2F

College

AP-DL

Status
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Note. AP = academic performance; F2F = face-to-face learning; DL = distance learning.

Research Questions and Hypotheses
In light of the conceptual framework, the theoretical model proposed by Tinto (1975), and previous studies
(Al-Mously et al., 2013;), we asked six research questions and proposed six hypotheses.

Research Questions
1.

Does gender have an impact on academic performance in F2F learning?

2. Does a college have an impact on academic performance in F2F learning?
3. Does status have an impact on academic performance in F2F learning?
4. Does gender have an impact on academic performance in DL?
5.

Does a college have an impact on academic performance in DL?

6. Does status have an impact on academic performance in DL?

Research Hypotheses
1.

Gender is related to academic performance in F2F learning.

2. College is related to academic performance in F2F learning.
3. Status is related to academic performance in F2F learning.
4. Gender is related to academic performance in DL.
5.

College is related to academic performance in DL.

6. Status is related to academic performance in DL.

Research Method
Study Population
The main objective of this study is to investigate the impact of demographic characteristics on academic
performance. It uses students’ grades and grade point averages (GPA) as indicators of academic
performance in F2F learning and DL implemented to prevent the spread of COVID-19. As illustrated in
Table 1, the population of the study are students enrolled in various courses offered by AAU as F2F in the
first semester and DL in the second semester for the academic year 2019-2020.
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Table 1
Sociodemographic Characteristics of Participants
Characteristic
n
%
Gender
Male
294
49.7
Female
297
50.3
College
English-based instruction a
290
49.1
Arabic-based instruction b
301
50.9
Status
Junior c
280
47.4
Senior d
311
52.6
Note. N = 591.
a Engineering, pharmacy, and business. b Law, education, and communication. c 1st and 2nd year. d 3rd to 5th
year.

Data Collection
Approval from a relevant AAU authority allowed researchers to collect data from the Admission and
Registration Unit in June 2020. Based on the scope of the study, we collected two categories of data.
As presented in Table 2, the first category of data is based on 5,198 students’ grades (i.e., A, B+, B, etc.)
reported in F2F learning and DL courses during the first and second semesters for the academic year 20192020. The second category of data is based on 591 students’ semester grade point averages (SGPA) and
overall grade point averages (GPA) as reported in F2F learning and DL courses during the same semesters.
Table 2
Types of Collected Data
Category

Data

Number of students

Learning style

Grade

A, B+, B, C+, C, D+, D

5,198

F2F
DL

SGPA

0.00-4.00

591

F2F
DL

GPA

0.00-4.00

591

F2F
DL

Note. SGPA = semester grade point average; GPA = grade point average; F2F = face to face learning; DL =
distance learning.
Currently, AAU consists of six colleges. However, for statistical analysis, we decided to split the six colleges
into two groups: (a) English-language colleges and (b) Arabic colleges. The first group consists of the
colleges of Engineering, Pharmacy, and Business, while the second group consists of the colleges of Law,
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Education, and Communication. Similarly, for the purposes of the research, we categorized the students as
junior or senior. First- and second-year students are considered junior, while the third-, fourth-, and fifthyear students are senior in this study.

Data Treatment
The researchers coded and analyzed the collected data through IBM SPSS Statistics (Version 26). Because
of the nature of the collected data, i.e., grade, SGPA, and GPA, validity and reliability tests, as well as factor
analysis, were not required in this study. Frequency distributions, percentages, and statistical analysis were
performed, analyzed, and interpreted to find answers to the research questions, and also to verify and
validate the research hypotheses.

Findings
Grades in F2F Learning and DL
Our first analysis concerns students’ grades. The reported grades shown in Table 3 are for 5,198 students
from six colleges, registered in various courses of bachelor’s, diploma, and master’s programs, in semesters
one and two of the academic year 2019-2020. The first semester was conducted through F2F learning while
the second semester was delivered through DL to prevent the spread of the coronavirus. The table
summarizes the differences between F2F learning and DL with respect to students’ grades.

Similarly,

Figure 2 compares the academic performance of BA students with MA and diploma students in F2F learning
and DL.
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Table 3
Mann-Whitney Test for the Difference Between F2F Learning and DL in Students’ Grades
Grade

Teaching method

A

B+

B

C+

C

D+

D

F2F

Total
2909

Mean rank
11.55

DL

2622

11.45

F2F

2903

11.14

DL

3187

11.86

F2F

3384

11.09

DL

3960

11.91

F2F

3648

11.41

DL

3887

11.59

F2F

3275

12.64

DL

1803

10.36

F2F

1299

13.00

DL

475

10.00

F2F

1132

12.91

DL

405

10.09

Z-value

p-value

-0.003

0.974

-0.263

0.793

-0.296

0.768

-0.066

0.947

-0.825

0.409

-1.122

0.262

-1.054

0.292

Note. F2F = face-to-face learning; DL = distance learning.
Figure 2
Illustrates Additional Differences in Students’ Academic Performances (Grades) in Respect to the Study
Level

2529

2417

502

689

A

B+

2942

3483

3587

3206
2261

723

B

1298
531

329

C+

C

70
D+

Face-to-face learning

1128
59
D

3805

2707
1792

475

653

666

A

B+

B

415
C+

167
C

475
38

405
15

D+

D

Distance learning

BA

MA & Dip
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GPAs in F2F Learning and DL
The analysis in this section is based on a sample of 591 students selected randomly to compare semester
grade point average (SGPA) against grade point average (GPA) in F2F learning and DL. As presented in
Table 4, the findings show that 49% of students achieved 3.0 to 4.0 SGPA in DL compared to 38% of
students in F2F learning courses. Similarly, 34% of students recorded a 3.0 to 4.0 GPA in DL compared to
31% of students in F2F learning. The number of students with less than 2.5 SGPA in F2F learning dropped
sharply by 11% in DL. Likewise, the number of students with less than 2.5 GPA in F2F learning dropped
slightly by 3% in DL.
Table 4
Students’ GPAs in F2F Learning and DL
DL
F2F
DL
GPA
N
%
N
%
N
%
N
%
3.6–4.0
92
15.56
112
18.95
3.6–4.0
79
13.36
78
13.19
3.0–3.59
133
22.50
183
30.96
3.0–3.59
109
18.44
126
21.31
2.5–2.99
126
21.31
122
20.64
2.5–2.99
118
19.96
124
20.98
2.0–2.49
110
18.61
90
15.22
2.0–2.49
170
28.76
166
28.08
<2.0
130
21.99
84
14.21
<2.0
115
19.45
97
16.41
Note. SGPA = semester grade point average; GPA = grade point average; F2F = face-to-face learning; DL
= distance learning.
SGPA

F2F

As presented in Table 5, students in DL demonstrated better academic performance in terms of SGPA
(mean rank = 630.38) and GPA (mean rank = 604.13) than the students enrolled in F2F learning courses
(SGPA mean rank = 552.62, GPA mean rank = 578.78). The differences in SGPA and GPA between the two
learning styles are statistically significant (Z value = -3.917, p-value = 0.00). The findings suggest a positive
impact of DL on students’ academic performance.
Table 5
Results of the Mann-Whitney Test
Learning style
F2F
DL
F2F
DL
Note. N = 591.

Academic performance
SGPA
GPA

Mean rank
552.62
630.38
578.87
604.13

Z value

p-value

-3.917

0.000*

-1.273

0.203

* Significant at 0.05 (2-tailed).

Demographic Characteristics and Academic Performance
Table 6 summarizes the results of Spearman’s rho correlation analysis applied to demographic
characteristics and academic performance. This non-parametric test was preferred because an early
normality test indicated that the data were not normally distributed. The demographic characteristics were
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gender, college, and status of students. The analysis of correlation indicates a positive significant
relationship between gender and SGPA in F2F learning (rs = 0.251) and DL (rs = 0.253). Similarly, findings
reveal a positive significant relationship between students’ status and overall GPA in F2F learning (rs =
0.119) and DL (rs = 0.117). Interestingly, the college variable indicates negative significant relationship with
overall students’ GPA in F2F learning (rs = -0.125) and DL (rs = -0.110). In addition, it has no significant
relationship with SGPA in either F2F learning (rs = -0.038) or DL (rs = -0.060).
Table 6
Spearman’s Rho Test Results Showing Correlation of Study Variables*
Variable
1. Gender

1
—

2

3

4

5

2. College

-.083*

—

3. Status

.134**

-.050

—

4. SGPA (F2F)

.251**

-.038

.153**

—

5. SGPA (DL)

.243**

-.060

.198**

.802**

—

6. GPA (F2F)

.242**

-.125**

.119**

.899**

.796**

7. GPA (DL)

.246**

-.110**

.117**

.888**

.877**

Based on the results of Spearman’s correlation analysis which confirmed the relationship between students’
academic performance and demographic characteristics, we performed a linear regression analysis to find
out the impact of these variables on academic performance. The researchers assumed that gender, college,
and status have a positive impact on a student’s academic performance. The linear regression tests are based
on the partial least squares structural equation modelling (PLS-SEM). Table 7 defines the symbols used in
the models.
Model 1: 𝑌𝑌1 = 𝛽𝛽0 + 𝛽𝛽1 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺+𝛽𝛽2 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛽𝛽3 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝜀𝜀

Model 2: 𝑌𝑌2 = 𝛽𝛽0 + 𝛽𝛽1 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺+𝛽𝛽2 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛽𝛽3 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝜀𝜀
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Table 7
Definitions of Variables
Variable

Definition

Y1

academic performance in F2F learning

Y2

academic performance in DL

Gender

= 1 if respondent is male, 0 if female

College

= 1 if respondent is from English instruction college, 0 if Arabic

Status

= 1 if respondent is junior, 0 if senior

𝜀𝜀

errors

The models are based on the stated hypotheses. These hypotheses propose the impact of gender, college,
and status of a student on academic performance in both F2F learning and DL. As presented in Table 8,
findings of regression analyses indicate that gender, college, and status of student have positive and
significant impact on students’ academic performance in F2F learning (R² = 0.075, adjusted R² = 0.071, F
= 15.929, p-value = 0.000) and DL (R² = 0.074, adjusted R² = 0.070, F = 15.737, p-value = 0.000). These
results support the hypotheses and models of the study. Besides, the findings reveal that gender, college,
and status of student explain at least 7.4% of the variation of students’ academic performance in both F2F
learning and DL. Although these results appear very weak, they indicate the existence of causation between
demographic variables and academic performance.
Table 8
Demographic Characteristics and Academic Performance

Variable

Academic performance
F2F learning

in

Model 1
Coefficient

Academic performance in
DL
Model 2

p-value

Coefficient

p-value

Constant
2.201
0.000
2.182
0.000
Gender
0.317
0.000
0.318
0.000
College
-0.164
0.005
-0.126
0.027
Status
0.119
0.044
0.124
0.031
Note. Model 1: R² = 0.075, adjusted R² = 0.071, F = 15.929, p-value = 0.000;
Model 2: R² = 0.074, adjusted R² = 0.070, F = 15.737, p-value = 0.000.
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The remaining variations in students’ academic performance might be explained by other factors not
investigated in this study. This can be observed in figures 3 and 4, which, since the lines in both figures
deviate from the diagonals, indicate unexplained variance in the models.
Figure 3
Normal Probability Plot of Regression Standardized Residual. The figure illustrates GPA as dependent

Expected Cumulative Probability

variable as mentioned in Model 1 (F2F Learning)

Observed Cumulative Probability
Note. GPA = grade point average; F2F = face to face learning.
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Figure 4

Expected Cumulative Probability

Normal Probability Plot for Variable GPA in Model 2 (DL)

Observed Cumulative Probability
Note. GPA = grade point average; DL = distance learning.

Discussion
This study reports the impact of demographic characteristics on students’ academic performance in F2F
learning and DL. The results indicate that in terms of grade categories such A, B+, and B, students
demonstrated better academic performance in DL than in F2F learning. Similarly, findings reveal a
significant difference between F2F learning and DL for both SGPA and overall GPA. The mean score
analysis of these differences shows better academic performance in DL than in F2F learning. The findings
support the hypotheses and suggest a positive impact of DL on students’ academic performance. These
differences could be related to the use of innovative technologies and digital resources in DL. DL
technologies and tools serve as vehicles and contribute to students’ academic performance (Haddad et al.,
2014; Cheng et al., 2017). According to Rajadurai et al. (2018), DL technologies, the quality and
effectiveness of courses, and Internet efficacy are among the factors that can have a positive impact on
students’ performance.
These differences could also be related to teaching style. As highlighted by Natarajan (2005), innovative
teaching methods used in DL help sustain student’s interest and make the learning process more productive
and interesting. DL provides many opportunities to students, including unlimited access to learning
materials such recorded lectures, networking with people from different geographical locations and
different cultures, convenience in terms of timing, actual duration, concentration, transportation and
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payment, and objectivity better achieved as compared to F2F learning (Koutsoupidou, 2014). These
advantages may have a positive impact on students’ academic performance in DL.
Another possibility for the difference shown in the research is academic dishonesty. Despite the
advancement of educational technologies in preventing academic dishonesty in online education, students
cheat and plagiarize in DL more frequently than they do in F2F learning. Prior studies have reported
students’ dishonesty in DL (Jocoy & DiBiase, 2006; Michael & Williams, 2013). Recent research by Lucky
et al. (2019) found that the incidence of cheating among students of DL was 12 times higher compared to
students of F2F learning. Similarly, a report by Chirumamilla et al. (2020) showed that students perceived
cheating to be much easier in online examinations than in physical classroom examinations. We believe
that the evaluation of students’ academic performance in DL should consider academic dishonesty (Lucky
et al., 2019).
Meanwhile, the findings of the study revealed the impact of demographic characteristics on academic
performance. Accordingly, the results supported the theory proposed by Tinto (1975), the stated
hypotheses, and the proposed models. Further analysis indicated that gender, college, and status of student
explained at least 7.4% of the variation in academic performance in F2F learning and DL. Certainly, learners
are different, unique, and not necessarily equal in intellectual abilities, skills, and experiences (Halpern et
al., 2007; Hedges & Friedman, 1993). Accordingly, such factors could have a significant positive influence
on their academic performance. Likewise, different colleges have different characteristics that could have a
positive impact on students’ academic performance. These include knowledge and experience of faculty
members, teaching methods and approaches, and provision of needed learning and teaching materials and
equipment (Arora & Singh, 2017). Similarly, concerning students’ status, senior students show better
academic performance compared to junior students. This is because senior students have more knowledge,
skills, and experience in the higher education environment as compared to junior students (Hassanbeigi et
al., 2011).

Conclusion
The spread of COVID-19 has created an opportunity for many educational institutions to implement DL for
the first time. In implementing DL, these institutions have been able to successfully continue to provide
educational resources and services to students, secure income and revenues for the institution, and
contribute to the control and prevention of coronavirus pandemic in society. At AAU, the experience has
been remarkable, particularly in academic performance. Despite the pandemic crisis, students achieved
better academic performance in DL than in F2F learning. The implementation of DL resulted in a smaller
number of weak students and an increase in the number of students with higher GPAs. However, these
results are not in isolation from the impact of gender, college, and status of students. The three demographic
characteristics have demonstrated a significant impact on students’ academic performance in both F2F
learning and DL. Non-DL institutions should continue offering DL programs side-by-side with F2F learning
programs. This will attract more students and prepare for any other circumstances that might prevent the
provision of F2F learning. Future researchers may wish to explore the impact of other demographic
characteristics in assessing students’ academic performance in both F2F learning and DL.
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Abstract
This study examined an online professional development program designed to support meaningful
acquaintance and reduce stereotypes and prejudices among teachers from different cultures in Israeli
society. The rationale of the online program was based on the premise that indirect online contact might
improve intergroup relations in diverse societies. The program was designed to progress gradually,
starting from basic and leading to a deeper acquaintance, using a variety of computer-mediated
communication (CMC) tools. Findings indicated that upon program completion, participants were
more respectful towards one another than pre-program. They held a positive view of online learning
and were open to multiculturalism (more tolerant and accepting of others than previously) while still
maintaining their respective cultural identities. The program participants noticed the gradual
progression in task design, expressly noting that this stepwise structure supported forging a connection
and then fostering familiarization. This study fills a gap in the research through demonstrating ways
that online contact (indirect contact) can be used to promote acquaintance and reduce stereotypes and
prejudices among teachers from different groups in Israeli society.
Keywords: indirect contact, online contact, multicultural education, teachers, computer-mediated
communication
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Introduction
The world is becoming increasingly diverse with respect to cultures and subcultures (Ariely, 2011).
Simultaneously, categories of them and us, home and away, and east and west remain common terms
used to create psychological distances between people, nations, and continents (Kinnvall & Lindén,
2010). Israel, as a multicultural society, provides a compelling example of one nation harboring
significant cultural differences (Cohen, 2018). Furthermore, the Israeli educational system reflects
these differences and is divided into several sectors differentiated along national-ethnic (Jews/Arabs)
and religious (secular Jews/religious-nationalist Jews) lines (Katz, 2013; Sabbagh & Resh, 2014). As a
result, teachers and students rarely meet people who are different from themselves and their “home”
groups. This lack of meaningful interaction is characterized by phenomena such as prejudices,
generalizations, and racism between the groups (Bar-On, 2008). Therefore, teachers with multicultural
experiences play an essential role as agents of change in multicultural education and as role models for
their students (see Shapira et al., 2020 for details).
In this paper, we discuss findings from an innovative online teacher professional development (TPD)
program for teachers from several sectors in Israel (Jewish secular, Jewish orthodox, Arabs, and
different subcultures in Jewish and Arab society). The online contact occurred in a Moodle platform
that included guidelines to connect online using a variety of computer-mediated communication (CMC)
tools. The rationale of the online TPD program was based on the premise that indirect online contact
can improve intergroup relations (Walther et al., 2015).
The current study examined ways to design optimal online contact and explored how such contact may
affect intergroup relations. Two questions guided our research:
1.

How could we design indirect online contact that leads to meaningful acquaintance among
teachers from different cultures?

2.

Could the use of technology reduce stereotypes and prejudices among teachers, and, if so, how?

Theoretical Background
Society in the Global Era
The term globalization is frequently used to refer to the increased tendency of people in disparate parts
of the globe to meet each other (Diaz & Zirkel, 2012). In addition to the differences resulting from
immigration, countries’ domestic populations include ethnic, linguistic, and religious diversity
(Patsiurko et al., 2012), as well as Indigenous or native minorities (Clarke, 2001; Van Cott, 2005). The
diversity of societies is an essential factor in shaping national identity and intergroup relations
(Rodriguez, 2003). Unless a common goal binds the different groups together, tribal hostilities, as well
as racial and ethnic conflicts will and do drive them apart (Kinnvall & Lindén, 2010). Additional
implications on intergroup relations include people’s tendencies to connect and conduct interpersonal
ties with those most similar to them.
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Homophily—Meeting Only With People Like Me
The similarity between the members of social groups, or between individuals sharing a social link has
long been observed and studied (Aiello et al., 2012). The homophily principle or the idea that similarity
breeds connection structures network ties of every type (Bisgin et al., 2010; McPherson et al., 2001).
The factors that govern the construction of ties in the real world also govern the construction of
friendship ties in social media. In a world of networked media, it is difficult to get access views from
people who hold different perspectives. Information in social media flows in ways that create and
reinforce social divides (Aiello et al., 2012). Homophily’s effects are observed in many social networks
concerning age, ethnicity, religion, and the like (McPherson et al., 2001). Studies conducted among U.S.
college students have found segregation based on ethnicity and race is as high on social media as it is
on campuses (see Hofstra, 2017; McPherson et al., 2001).
In a reality of alienation and separation between groups and people who connect only with people like
them, both in everyday life and online, intervention is needed to improve intergroup relations. The main
approach to relationship improvement is based on the contact theory.

Intergroup Contact
Intergroup contact, under appropriate conditions, may increase positive intergroup emotions and
enhance empathy, as well as reduce negative emotions (Pettigrew & Tropp, 2006, 2008; Tam et al.,
2008). Contact improves intergroup relations by enhancing knowledge about the out-group and
reducing perceived threat and apprehension regarding meeting members of the other group. Contact
enables one to assume the perspective of out-group members and may contribute to improved
intergroup attitudes (Pettigrew & Tropp, 2008). Four conditions are specified for optimal intergroup
contact: equal group status within the situation, common goals, intergroup cooperation, and support
from authorities (Allport, 1954). These optimal conditions are difficult to achieve in a reality of division,
alienation, and homophily. However, indirect contact seems to provide a viable option for improving
intergroup relations, fostering intergroup empathy and reducing negative emotions (Batson & Ahmad,
2009; Shapira et al., 2016; Stathi & Crisp, 2008; Walther et al., 2015). The term indirect contact
includes various forms of contact that do not include face-to-face encounters between the in-group and
the out-group, including online contact, which is intergroup interactions via new technologies (Kim &
Wojcieszak, 2018).

Improving Intergroup Relations Through Online Intergroup Contact
Research indicates that given the proper conditions, indirect contact can elicit positive intergroup
attitudes (Amzalag et al., 2015; Paluck, 2009; Stathi & Crisp, 2008; Steinberg & Bar-On, 2002). With
the growth and popularity of CMC, scholars claim that intergroup contact theory can be fruitfully
applied to online contexts (Amichai-Hamburger & McKenna, 2006; Hasler & Amichai-Hamburger,
2013). Empirical research of these propositions indeed finds positive effects of indirect online contact
on the reduction of prejudice and intergroup bias (Lev-On & Lissitsa, 2015), and potential for reducing
out-group prejudice (Amichai-Hamburger & McKenna, 2006; Hasler & Amichai-Hamburger, 2013).
For example, online contacts between Jews and Arabs in Israel minimize the social distance that Israeli
Jews maintain toward Arabs (Lev-On & Lissitsa, 2015). Virtual groups who communicated during a
yearlong online course, which included students from the three major Israeli education sectors—
religious Jews, secular Jews, and Arabs—showed reduced prejudice toward the respective out-groups
(Walther et al., 2015).
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The current study focused on online intergroup contact between teachers from several sectors in Israel.
The teachers met online and gained significant acquaintance with one another in a variety of ways that
will be described in the methodology section.

Methodology
This study used a mixed methods approach, combining quantitative and qualitative research tools for
data analysis (Anderson & Shattuck, 2012). Such a combination allows for a solid foundation and indepth comprehension of results as well as facilitates the discovery of novel perspectives (Creswell, 2013;
Dunning et al., 2008; Patton, 2002).
In the present study, various means were used to collect data, which enabled triangulation of the
findings to strengthen the validity of the results (Flick, 2004). The research was conducted as part of
the online teacher professional development (TPD) program extending over a six-month period
(October-March) and published at the Center for Educational Technology (CET). The TPD program was
intended to encourage significant online acquaintance and included 30 hours of interactions among
participating teachers. The entire TPD program was conducted online using the Moodle platform and
facilitated by this paper’s authors. Considering the tendency towards ethnic homophily on online social
networks (Hofstra et al., 2017; McPherson et al., 2001), the collaborative activities aimed to support
teachers to get to know one another through online contact and develop meaningful relationships,
thereby reducing stereotypes and prejudice.
The TPD program was designed to progress gradually, starting from basic and leading to in-depth
acquaintance.
There were seven assignments, as delineated in Table 1.
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Table 1
The TPD Program Design – The Seven Assignments, Their Rationale Characteristics and Duration, the Interventions, and the Data Collection Tools
Activity name

Activity rationale

Instructional design
Instructor intervention during the
Activity characteristic
activity
Answer an online questionnaire

Data
collection
tool
Survey

Activity
duration

Israeli society
meets on the
Net (pre)

Participants’ attitudes towards
multiculturalism and online
acquaintance before the TPD
program

10 min

First
acquaintance

First acquaintance through pictures

1. Upload a representative
picture, without identifying
details
2. Respond to 3 colleagues’
pictures by guessing and
writing who was behind the
image and their rationale for
the “guess”

1. All pictures and responses are
anonymous
2. Ask participants to respond to
anyone who has not yet
received a response

Padlet

4 hr

True or false

To encourage interactions between
participants and arouse curiosity

1. Write a paragraph about
myself
2. Write 5 facts: 3 false and 2
true
3. Respond to 3 participants by
writing in the online forum
what is true, what is false, and
why

Send all participants an e-mail
that asks them to respond to
anyone who has not yet
received a response
Use encouraging phrases such as:
“What an interesting
comment!”

Online
forum

4 hr

A sense of place

To encourage interactions and
deeper acquaintance between
participants

1. Upload a picture that presents
a sense of place and indicate
what the image means to me

Send all participants an e-mail
that:

Google
slide

4 hr
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2. Respond to 2 participants
about what they learned, felt,
and thought about the picture

1. Asks them to respond to anyone
who has not yet received a
response
2. Uses encouraging phrases such
as: “There are no less than 93
personal, exciting, and
interesting photos and stories,
but there are some that were
missed” (didn’t get a response)
Send all participants an e-mail
that encourages participation.
For example: “The Google slide
is full of interesting
acquaintances and interviews
between the pairs. At the same
time, some have not received a
reply. Please respond to them.”

Conversation
between 2
participants

To pair participants according to
different national, religious, and
gender identities, where they
lived, etc., to create a more
profound and personal
acquaintance

1. Talk with another participant
2. Record or transcribe the
conversation
3. Write a description of the
partner
4. Respond to 3 other
participants about their
discussion

Google
slide

4 hr

Israeli society
meets on the
Net (post)

Attitudes towards multiculturalism
and online acquaintance after the
TPD program

Answer an online questionnaire

Survey

10 min

Reflection

A retrospective of the process that
each participant underwent
during the TPD program

Answer guiding questions such
as:
• What do I think about meeting
online with various groups in
Israeli society?
• What are your main insights
from the course?
• What did I feel and think
before the course and what do
I feel and think now?

Online
forum

4 hr
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Participants
Eighty-five teachers participated in the TPD program, 16 men and 69 women. Their average age was
41.6 (SD = 8.9). Fifty-nine participants were Jewish, and 26 Arabs. Forty-five percent hold bachelor’s
degrees, and 49% hold master’s degrees. Forty participants defined themselves as secular and 15 as
religious and all the rest defined themselves as traditional. Forty-two participants teach in elementary
school and the remainder in middle and high schools.

Data Collection and Data Analysis Methods
Quantitative and qualitative data were collected from a questionnaire and from the products of the TPD
program tasks, which included pictures and text.
We analyzed the pictures and texts using an interpretive approach, identifying key themes (Braun &
Clark, 2006) and relying on theoretical concepts of intergroup relations (Batson & Ahmad, 2009; Stathi
& Crisp, 2008). The data were analyzed by the two researchers, separately, to enhance the reliability of
the qualitative data.

The First Questionnaire (Pre-)
A three-part questionnaire based on the research of Laron and Lev Ari (2013) and Holladay et al.,
(2003) included questions relating to gender, education, national affiliation, religion, and attitudes
toward multiculturalism and online acquaintance.
Participants were asked to indicate their attitudes by rating items using a Likert scale (1 = do not agree
at all to 5 = agree to a large extent). The questionnaire was written on Google Forms and distributed
online through the Moodle platform. The participants completed this questionnaire at the beginning of
the TPD program.

The Second Questionnaire (Post-)
After the TPD, participants completed a five-part questionnaire including three parts identical to the
pre-questionnaire and two new parts about the TPD program and attitudes towards online learning.
The items were derived from previous questionnaires (Maruyama et al., 2000; Pohan & Aguilar, 2001;
Rew et al., 2003; Holladay et al., 2003; Laron & Lev Ari, 2013) with specific adaptations to the topic of
the current study.
The quantitative data were analyzed using SPSS software, including frequency tests and pair sample ttests.

Data Collection and Analysis
Although there were seven stages, due to space constraints, we describe in-depth three main stages in
Table 2.
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Table 2
Data Collection Tools, Quantitative or Qualitative Data, Data Analysis, and Themes
Data collection tool
Questionnaires (pre
and post)

Quantitative/Qualitative data
Quantitative
Pre and post questionnaire:
• background (11 questions)
• attitudes towards multiculturalism (12 items)
• online acquaintance (8 items)

Analysis
Frequency tests and pair
sample t-test using SPSS

Theme

Family, home, sea view, landscape view, pets, hobbies

Only in the post questionnaire:
• implementing a multiculturalism approach
during the program (29 items)
• online learning during the program (7 items)
• two open-ended questions
A sense of place

Qualitative and quantitative

• Dividing visual and
textual content into
themes (qualitative)
• Counting the number of
the content in each
theme (quantitative)

Reflections

Qualitative

Dividing textual content
into themes

All aspects of Israeli society, multicultural education,
integrating teaching technology tools as a means of
knowing people, TPD program design, participants’
feelings and insights, advantages and disadvantages
of the TPD program, finding a common
denominator
Note. The researchers separately analyzed the content. Initially, they reached a 71% match, and, after reviewing category accuracy, they reached an 84%
match.
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Findings
The findings are presented via research questions.

Research Question 1
The first research question asked in what ways indirect online contact could be designed to lead to
meaningful acquaintance between teachers from different cultures. First presented are findings from
the questionnaire, followed by findings arising from the various tasks undertaken by the teachers in the
TPD program.

Research Variables and Descriptive Statistics
Table 3 presents the research variables’ means and respective Cronbach’s alpha internal consistency.
Table 3
Descriptive Statistics of Research Variables’ Means and Internal Consistency
Variable
Respect towards one another
Online learning
Openness towards
multiculturalism
Cultural identity
Behavioral changes
Opportunity to get acquainted with
another culture (on the Net)

Item for example
“The TPD program was sensitive to the
participants’ cultures.”
“The TPD program (structure, activity)
contributed to the learning.”
“Multicultural education is more
important than reading, math and
computer literacy.”
“My beliefs and attitudes are influenced by
my culture.”
“The TPD program affected my opinions
about other cultures.”
“The internet allowed me to meet people I
could not have met in any other way.”

M
4.64

SD
0.46

α
0.85

4.41

0.48

0.85

3.90

0.72

0.88

3.72

1.01

0.92

3.66

0.98

0.86

3.16

0.96

0.73

As Table 3 shows, the research variables exhibit a medium to very high internal consistency, except for
the last variable, which is approaching the absolute minimum acceptable level of 0.7. One could further
note from these results that, in the TPD program, participants were respectful towards one another,
held very positive views of online learning, and were open to multiculturalism while still maintaining
their own cultural identity. The TPD program also promoted behavioral changes.
The tasks in the online TPD program were designed by the researchers and administered to participants
while emphasizing gradual progression in the evolution of the forming relationships, starting with the
initial introduction and concluding with in-depth familiarity. Two main tasks are presented below.

Acquaintance Through a Joint Presentation—A Sense of Place
This task was designed to take the familiarization process one step forward (subsequent to the two first
tasks—first acquaintance and true or false). Each participant shared with the group the place that is
most important in their life, inseparable from their identity, rooted in their own life story, and deeply
connected with the experiences that shaped their lives.
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Seventy-one participants responded, specifying their names. Although the task called for 3 posts, 39%
of participants uploaded more than two posts. For example, T uploaded 8 posts, S, H, and A uploaded
5, and seven teachers each uploaded 4 posts.
We then examined the responses commenting on the various images and texts uploaded by participants.
Several photos and descriptions are shown in Table 4 alongside the comments they generated from
other participants.

120

Improving Intergroup Relations Through Online Contact
Amzalag and Shapira

Table 4
Number and Examples of Comments on the Images and Texts Uploaded by TPD Program Participants
Image

Image information

I chose a photo taken at my grandmother and
late grandfather’s home. Since childhood, I
spent a lot of time there. … taught me…
about my Yemenite heritage….

Number of
comments

Comment examples

6

Example 1:
R, your photo and stories were touching… I had
also spent much time at my grandfather’s, and I
have many cherished memories from their home…
Example 2:
I very much relate to it since I was also extremely
close with my grandparents, and I have very fond
memories from their home…

For me, home is a family time-out. During
summers, we love to spend time on the beach
and enjoy our vacations and freedom.

6

Example 1:
It’s clear to see that you are very in tune with
nature and possess a sense of peace and
tranquility.
Example 2:
As a surfer, I relate very much. There is nothing
like the beach to make one experience fun, feeling
relaxed and recharged for the upcoming new
week.
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I chose [a photo] of my home, specifically the
room where we all gather. My life is my
children…

6

I agree with every single word, a home is not just a
physical space, but first and foremost, an emotional
space.

I feel free in Amsterdam everywhere in the
city… I feel alive... Nobody is looking at me
differently for having a Christian, Polish
partner.

5

Example 1:
H, I can understand why you choose to run so far
just to feel normal. I wish one day we could live
together and wholeheartedly accept the choices
each person makes for themselves.
Example 2:
I totally understand why you find this feeling for
Amsterdam because here, in Israel, people do not
readily accept things that go against religion.

A picture of the Kinneret (the Sea of Galilee)...
I live in the Jordan Valley… I love the laid
back, tranquil atmosphere. I feel like I’m on
vacation all year round.

5

Example 1:
...I have always kept a place in my heart for the
great outdoors, and it’s very touching to see it
here… I am a city girl to the bone, but every time I
see nature, my heart expands …
Example 2:
I love your picture because it reminds me of the
times, I would go on trips in the outdoors as a
child.
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Table 4 suggests that where teachers shared photos with a special or personal message, they garnered
more response. Also, content analysis of those responses indicates that 37% of teachers chose to refer
to the teacher they responded to by their first name. This suggests a higher level of familiarity in
interpersonal dialogue among teachers.
Conversation Between Two Participants
The following is an excerpt from a conversation between an Arab teacher and a Jewish teacher:
Z (Arab male teacher in Elementary school): Our school participates in meetings… with a
Jewish school…
D (Jewish female teacher in Junior High school): ... If we do it through education, we will only
gain a healthier, better society and fewer problems [Arabs and Jews] ... If you come to the
central area with your family, you are welcome.
Z: Thank you. You are also invited...
This passage is one of many, indicating the desire to live side by side, in neighborliness.

Last Task—Reflections
This task enabled us to examine whether the program participants were aware of the gradual
progression of the tasks, what insights they may have acquired, and whether the design of the online
environment had indeed contributed to forging connections between teachers from different
backgrounds and sectors of Israeli society.
The following three quotations suggest that participants indeed noticed the gradual progression in task
design, some expressly noting that this stepwise structure supported forging a connection and
developing familiarization.
I noticed that the program was gradually structured… Task by task, I progressively felt more
comfortable writing about myself, exposing my feelings, especially in a Sense of Place”… (L, a
female Jewish teacher in Elementary school).
An important tool I acquired in the training program was the activities’ structure and
methodology, i.e., creating the entire familiarization process, from macro to micro… (A, a male
Jewish teacher in High school).
The program experience was like a funnel—from a superficial acquaintance of many people to
a deeper familiarization with fewer participants, to very profoundly getting to know one
particular participant (R, a male Jewish teacher in High school).
Such quotations suggest that the program’s stepwise progression contributed to participants’ growing
motivation to get to know one another. Moreover, establishing the need for active participation, as we
did when we asked participants to respond to and comment on the various contents uploaded by other
participants, further contributed to forging connections.
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I found the possibility of reading my peers’ comments very positive … I liked the fact that I could
respond to their posts and see the responses of others to my own posts and those of other group
members… (N, a female Jewish teacher in Elementary school).
The tasks were challenging and we always had to comment or respond to our peers (more than
one), which enabled more exposure and the opportunity to learn about ourselves and others
(H, a female Jewish teacher in High school).
Alongside the many positive responses in the reflection portion, there were also a few negative
responses.
… I did not feel like the process was substantially profound… One idea would be to create tasks
where we will be exposed to new technological tools that could render the physical distance
entirely meaningless (D, a female Jewish teacher in Elementary school).
It was uncomfortable for me when I was tasked with contacting one of my peers online... The
interaction was superficial… I didn’t really learn anything from this virtual connection (N, a
female Jewish teacher in Elementary school).
Despite this, the majority of participants noted high comfort levels with regard to the online program.
A substantial advantage was that I could carry out the course’s tasks at my own leisure, thus
requiring no preliminary preparation. I also had the opportunity to meet new people, in a
manner that’s new and unusual for me (R2, a female Jewish teacher in Elementary school).

Research Question 2
The second research question concerned whether and how technology reduces stereotypes and
prejudices among teachers. We first present findings from the questionnaire, followed by findings from
the various tasks undertaken by teachers in this program.
Initially, we looked at whether there were any changes in the research variables measured before and
after the TPD program. To this end, we conducted dependent t-tests. Findings are presented in Table 5.
Table 5
Attitude Differences Before and After the TPD Program

Attitude
Openness towards
multiculturalism
Cultural identity
Acquaintance via online media
Behavioral changes
Note. p < 0.01**

Before TPD
program
(n=85)
M
SD
4.09
0.60

After TPD
program
(n=85)
M
SD
4.37
0.58

t
4.41**

3.49
3.94
2.46

3.72
4.33
2.75

2.28**
4.99**
3.01**

0.87
0.69
0.91

1.01
0.66
0.87

This table demonstrates that despite initial high values in many variables, we still see a positive,
significant change in all variables following participation in the training course: openness towards
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multiculturalism increased, but so did the participants’ respective personal cultural identities. Their
stance towards acquaintance via online media was improved, and positive changes were also noted in
their behaviors (increased tolerance and acceptance of the “other”).
The next step in our analysis aimed at understanding the reasons for the positive changes, examining
whether such changes could be explained by any of the various tasks presented to the participants.
In the task “A Sense of Place”, participants were asked to show one another photos that would enable
peers to look for and identify various commonalities between people. These photos were categorized as
shown in Table 6.
Table 6
Categories and Photos From the A Sense of a Place Task
Category
Trips

Photo

Family

Views
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Classes

None of the participants chose to present photos with potential to cause discomfort. On the contrary,
participants were looking for commonalities. Several participants repeated in their comments that there
are points of common interest regardless of ethnicity (Arab/Jew) or religion (religious/secular).
Therefore, it can be concluded that the participants related to each other as equals, without
distinguishing among religion, race, or gender.
I discovered that the majority of us share common goals… We are all educators and the
exemplification of moral standards of parity and equality is a goal that [is shared] by us all (G,
a female Jewish teacher in Elementary school).
I learned how small the world really is and how many points of similarity there are between
myself and my peers and professional colleagues (Y, a female Jewish teacher in Elementary
school).
These quotations demonstrate that the program participants approached prejudice and preconceptions
indirectly, looking for commonalities, both on the professional as well as the personal level.
However, some of the participants’ comments referred directly to stereotypes and prejudice:
The Internet is a space enabling equality where we can all truly participate and get to know one
another, therefore, it is allowing us to build bridges and forego prejudice and stereotypes, truly
getting to know one another (A2, a female Jewish teacher in Elementary school).
Through online activity, interpersonal relationships can develop and we can get to know people
who are different. Also, we can share our thoughts and feelings with others, inclusively
accepting the other (S, a female Arab teacher in Elementary school).
Getting to know different types of people was important for many participants, as illustrated in the
following quotations:
Online encounters are a wonderful trigger for new acquaintances. Most of us have no real
exposure to different [population] groups in our daily lives… (A, a male Jewish teacher in High
school).
The Internet is the only tool that could truly bring people of different and varied opinions
together, and this is something we need to take with us. We all know that Israeli society is
considered a broad-spectrum, multicultural society, which is why it’s so important to have a
tool like the Internet… (H, a female Arab teacher in Elementary school).
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These quotations testify to the extent to which people from various backgrounds are eager to experience
intercultural intersection. Technology provides people an opportunity to get to know others from
diverse populations and backgrounds. Even just the exposure may reduce prejudice and conceptions
concerning the different groups comprising Israeli society. This statement is further substantiated by
participant D (A female Jewish teacher in Elementary school).
I am very sorry for not having had the opportunity to be paired with a woman from a minority
group… I was … looking forward to the opportunity to make real contact and get to know
[someone different].

Discussion
This research presents a teachers’ online TPD program carried out in Israel, a country which
demonstrates significant cultural differences, stereotypes, and prejudices between groups (Walther et
al., 2015). Research participants were teachers from diverse groups in Israeli society, participating in
an online TPD program entitled The Israeli Society is Meeting Online. This TPD program encouraged
online contact between participating teachers (Batson & Ahmad, 2009; Kim & Wojcieszak, 2018; Stathi
& Crisp, 2008) in order to reduce stereotypes and prejudices. Although the parameters of direct and
some forms of indirect contact are well established empirically, indirect online contact and its potential
to improve intergroup relations have not yet been extensively investigated. Therefore, this study fills a
gap in the research and demonstrates how online contact can be used to establish acquaintance and
reduce stereotypes and prejudices among teachers from different groups in Israeli society.
The TPD program design was based on four conditions for optimal contact between groups (Allport,
1954):
1.

Equal group status in the situation: The online environment created an equal starting point
among participants. All participants were teachers, meaning they shared an equal professional
identity.

2. Common goals: All teachers were interested in professional development in the field of
intergroup relations.
3. Collaboration between groups: All tasks were based on collaboration between the participants.
4. Institutional support: The TPD program was supported by the Ministry of Education.
This research applied Allport’s four conditions (1954) to an online environment and used computermediated communication (CMC) tools.
The research literature primarily addresses designing online environments for different goals (e.g.,
Brindley et al., 2009; Conceição, 2006). This research goes beyond and demonstrates how course design
can develop and improve intergroup relations through online contact between groups. The course was
designed to be a gradual series of meetings between teachers from different cultures in an online
environment, in which participants would be enabled to meet, get to know each other, express more
positive attitudes to one another, discover similarities, and show interest in face-to-face encounters.
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In fact, the online contact in this program enabled de-categorization, in which participants referred to
each other as individuals and not as representatives of their respective groups (Dovidio et al., 1997;
Schellhaas & Dovidio, 2016). The de-categorization was established through the TPD program design
that encouraged participants to communicate around their shared interests and backgrounds. The
participants chose to introduce and discuss their similarities and connecting characteristics rather than
discuss controversial factors that lead to separation.
During the online TPD program, the participants were encouraged to respond to each other regarding
the materials they uploaded in order to create relations between the online discussions and social
connections, as recommended by Hurt et al. (2012). Indeed, the tasks were designed to stimulate
curiosity and discussion (such as in the task “A sense of place”) which spurred a desire to deepen
relationships.
The TPD program design enabled positive processes. Participants described their attitudes towards
openness to multiculturalism and their cultural identities before and after the program. This study’s
findings highlight the process that enables participants to improve their acceptance of multiculturalism
through intergroup online contact and to see each person as an individual, regardless of religion, race,
or gender.
Interestingly, while the TPD program participants’ openness to multiculturalism increased, their
identification with their own cultural identities also increased. In other words, there was no
contradiction between identity preservation and openness to multiculturalism. Some research has
shown that personal identity is strengthened through encounters with others (Dovidio & Gaertner,
1999). This study expands that theory, demonstrating that openness to multiculturalism and personal
identity can both be strengthened by meeting with others, even when using CMC for intergroup contact.
The positive online contact that participants underwent is unique, innovative, and not routine, because,
in the context of the Israeli reality, interactions between different cultures are rare and the norm is
rather intergroup separation, and high levels of tension, prejudice, stereotypes, and even hostility (Katz,
2013; Sabbagh & Resh, 2014). However, our findings indicate that acquaintance between teachers from
different groups through online contact is possible, positive, and enables interpersonal changes, such
as tolerance and containment that are so crucial to Israeli society.
Although teachers did not specifically discuss reducing stereotypes and prejudices toward the outgroup, findings here are similar to those of Payne et al. (2010) who indicated that openness, a desire to
know each other, and search for similarities are evidence of a reduction in stereotyping and prejudice
and can be achieved through online contact. The teachers in this study expressed their desire to meet
teachers from other groups in Israeli society and expressed positive attitudes towards them.
In summary, the current research makes both theoretical and practical contributions to the existing
knowledge base. The theoretical contribution is connected to the use of CMC tools for intergroup contact
between people in general and educators in particular to enhance acquaintance and reduce stereotypes
and prejudice. Although the network has phenomena of homophily, racism, hatred, and stereotypes, it
is possible to take advantage of remote familiarity with technological tools and to gain positive
acquaintance through appropriate design. The practical contribution of this research refers to the ways
to design TPD programs aimed at improving intergroup relations through online contact. In a COVID19 world, where, on the one hand, there exists social distance and, on the other hand, there also exist
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phenomena such as homophily and prejudice in online environments, this study has implications for
society in general and the education system in particular. It is indeed possible to create social closeness
from a distance between divided groups that do not usually meet or know much about each other.
Teachers and professionals who undergo this type of program can serve as agents of change in society,
at their workplaces, and in schools.

Limitations and Suggestions for Future Research
All teachers voluntarily chose to participate in the program and thus it may be inferred that they were
sympathetic toward multiculturalism. Future studies should include “hesitant populations” or teachers
who are more skeptical about the potential or even desirability of improving relations among rival
groups. Also, the TPD program did not encourage teachers to deal with complex or controversial issues
in Israeli society. The tasks encouraged participants to discuss mainly their commonalities. Therefore,
it is recommended that a similar TPD program be designed and offered, with the added element of
addressing controversial issues.
Lastly, the research was conducted in Israel and reflects the specific Israeli reality. Therefore, it is
recommended that this research be undertaken in other diverse countries. Further research in this area
is significantly needed, particularly in a COVID-19 world.
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Abstract
Distance education students have less access to classmates as a social resource and may, therefore, rely
more on family members for support. However, first-generation students, or students who are the first
in their family to attend university, may lack the academic resources that family members can provide.
Overall, first-generation students in distance education programs may be at particular risk of lacking
the necessary social capital to thrive in university. This study investigated whether two family resource
variables—providing guidance about university and expressing supportive attitudes toward university—
varied across generation status among distance education students. The study also investigated whether
these family resource variables predicted students’ academic adjustment and academic persistence. A
sample of 224 undergraduate, distance education students in South Africa completed an online survey.
First-generation students (n = 60) reported receiving less university guidance from family members
compared to continuing-generation students. In addition, receiving university guidance predicted
students’ academic adjustment. The results suggest that university guidance from family members may
serve as a protective factor against potential challenges that can impact students’ academic adjustment,
a protective factor that first-generation students are less likely to have.
Keywords: first-generation students, distance education, social capital, academic adjustment,
academic persistence
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Introduction
Distance education has enabled academic institutions to offer programs to an increasing number of
students. The ease of access and convenience that distance education affords (e.g., students are not
required to move away from family or employment to attend university) allows students to enrol who
would not otherwise be able to do so (Hart, 2012; Jaggars, 2014; Qayyum & Zawacki-Richter, 2019;
Willging & Johnson, 2009). One population of students, in particular, may have benefited from the
access that distance education provides: first-generation students who are the first in their family to
attend university.
However, while distance education programs may increase access, first-generation students may have
poorer academic experiences and outcomes compared to their continuing-generation peers. Research
on traditional, classroom-based university students has found that first-generation students have a
harder time understanding university culture, understanding faculty expectations, and believing in
their own academic abilities (Collier & Morgan, 2008; Ishitani, 2003; Metcalf & Wiener, 2018;
Pascarella, Pierson et al., 2004; Stephens et al., 2012). These problems may be exacerbated in distance
education programs, where there are higher dropout rates, in general, compared to classroom-based
programs (Simpson, 2013).
One explanation for poor academic outcomes among first-generation students is that they have less
social capital to draw upon when engaging in the university environment compared to other students
(e.g., Collier & Morgan, 2008; Wainwright & Watts, 2021). Notwithstanding the importance of
university staff, for undergraduate students, social capital can include family members and university
friends and classmates who possess knowledge about university life or who can simply provide moral
support and encouragement. Indeed, research on classroom-based university students has found that
they view both family members and university classmates as valuable sources of social support for
dealing with the uncertainties and challenges of university life (El-Ghoroury et al., 2012; Pillay &
Ngcobo, 2010).
Although family and friends can both be social resources, some studies on classroom-based university
students have found that support from classmates was a stronger predictor of academic outcomes
(Dennis et al., 2005; Friedlander et al., 2007). In distance education, however, access to university
classmates is more limited, and feeling isolated and removed from one’s classmates is one of the reasons
why students in distance education drop out of programs (Hart, 2012; Mittelmeier et al., 2019; Willging
& Johnson, 2009). With more limited social support from classmates, distance education students may
benefit more from family members as a social resource. However, since the parents of first-generation
students do not have university experiences to draw upon, the extent of their support may also be
limited.
The present study compared the family resources of first-generation and continuing-generation
students in distance education programs. The study also analyzed whether these family resources
predicted academic outcomes. Two family resource variables were considered: university guidance,
which addresses whether family members can provide the student specific advice regarding university
matters; and supportive attitudes, which pertains to whether family members support the student’s
pursuit of higher education. The academic outcome variables considered were the student’s academic
adjustment, in terms of keeping up with the demands of academic tasks and performing them well
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(Feldt et al., 2011); and academic persistence, in terms of the intent to continue studying in a chosen
program and to complete the degree (Pascarella & Terenzini, 1980).
Family members can be a source of social capital if they can offer advice or answer specific questions
about the university context. Unfortunately, when a student’s family members have not attended
university themselves, they may lack understanding of the university context and be less able to provide
guidance. Priebe et al.’s (2008) qualitative study of first-generation students found that the parents may
have difficulty offering guidance on university matters, such as completing applications, selecting
programs, and obtaining financial aid. The present study used a quantitative approach to compare the
level of university guidance first-generation students and continuing-generation students received from
family members. The authors anticipated that first-generation students would report having received
less university guidance from family members compared to continuing-generation students.
Family members can also be a social resource more generally, by expressing positive and affirmative
attitudes about the student’s pursuit of higher education. Research findings on first-generation students
in this regard are somewhat mixed. On the one hand, in several qualitative studies, first-generation
students reported receiving positive messages from their parents regarding education, in general, along
with the pursuit of higher education, in particular. These messages included valuing education from
elementary school onward, encouraging the pursuit of higher degrees, and expressing pride about the
student’s academic pursuits and achievements (Gofen, 2009; Hebert, 2018; Irlbeck, Adams et al., 2014).
On the other hand, in some studies, first-generation students reported receiving discouraging messages
from their parents, including not expecting that the student would enrol in university, valuing a focus
on family instead of academic pursuits, or considering a university degree devoid of value or practical
purpose (Priebe et al., 2008). It was, therefore, unclear at the outset of the study whether the attitudes
of first-generation students’ family members would be less or more supportive or the same as the
attitudes of continuing-generation students’ family members.
The present study further investigated whether family members’ university guidance and supportive
attitudes would predict the academic adjustment and academic persistence of distance education
students. Prior research has touched upon the relationship between family resources and academic
outcomes. For example, research on both distance education students and classroom-based students
found that general family support (e.g., “my family cares about me”) correlated with academic
adjustment (Rodriguez et al., 2017) as well as academic persistence (Ceglie & Settlage, 2016; Park &
Choi, 2009). However, these studies did not determine whether specific types of family support (i.e.,
university guidance and supportive attitudes about university, in particular) correlated with these
outcomes. Additional research on classroom-based students found that university guidance and
supportive attitudes about university were both related to academic factors, such as higher enrolment,
reduced college stress, and reduced loneliness (Dorrance Hall, et al., 2017; Gofen, 2009; Hebert, 2018;
Irlbeck et al., 2014). Yet, these studies did not specifically consider academic adjustment and academic
persistence, and did not focus on distance education students.
The authors anticipated that university guidance, which includes advice about navigating university
environments, would be a stronger predictor of academic adjustment, compared to supportive attitudes.
They also anticipated that supportive attitudes, which include the affirmation of academic pursuits,
would be a stronger predictor of academic persistence, compared to university guidance.
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Methods
Study Participants and Procedures
Undergraduate students at a distance education university in South Africa voluntarily participated in
the study and completed a survey questionnaire online. An online description of the study was read by
376 students. Of these students, 224 students completed the study survey. The final sample comprised
54% female and 46% male students, who ranged in age from 19-years-old to 59-years-old (M = 33.70,
SD = 9.00). Based on the racial categories currently used in South Africa, 52% of the participants were
Black, 32% White, 9% Coloured, and 7% Indian. Most of the students regarded themselves as middle
class. 18% of the students regarded themselves as lower-middle class, 29% as middle class, 14% as
upper-middle class; and 29% of the students regarded themselves as working class, 9% as poor, and 1%
as wealthy.
The students were enrolled in the faculties of human sciences (25%), law (20%), agriculture and
environmental sciences (13%), economics and management sciences (13%), science, engineering, and
technology (13%), accounting (8%), and education (8%). 41% of the participants were in their 1st year
of university, 19% were in their 2nd year, 26% were in their 3rd year, and 14% were in their 4th year.
Data collection occurred at the beginning of the second semester of the academic year. Ethical approval
for the study was granted by an institutional review board at the University of South Africa.

Survey Measures
Generation Status
Participants were asked to respond “yes” or “no” to a number of statements to determine whether their
family members attended/graduated from university. The survey items were “I have a primary caretaker
(i.e., a person who looked after me when growing up) who attended university but did not graduate,” “I
have a primary caretaker (i.e., a person who looked after me when growing up) who graduated from
university,” “I have a family member (i.e., a person other than a caretaker) who attended university but
did not graduate,” and “I have a family member (i.e., a person other than a caretaker) who graduated
from university.” Based on their responses, participants were assigned a generation status group, as
follows,
•

If a participant had a primary caretaker who graduated from university, they were assigned to
the caretaker-graduated group.

•

If a participant had a non-caretaker family member who graduated from university, they were
assigned to the non-caretaker-graduated group.

•

If a participant had a caretaker who attended university but did not graduate, they were
assigned to the caretaker-attended group.

•

If a participant had a non-caretaker family member who attended university but did not
graduate, they were assigned to the non-caretaker-attended group.

•

If a participant chose “no” in response to all of the generation status items, they were assigned
to the first-generation group.
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Close to a third of the participants (27%, n = 60) were first-generation students; 42% (n = 94) of
students were in the non-caretaker-graduated group, 26% (n = 58) were in the caretaker-graduated
group, 3% (n = 7) were in the caretaker-attended group, and 2% (n = 5) were in the non-caretakerattended group. Since a very small number of participants were in the caretaker-attended and the noncaretaker-attended groups, these groups were not included in the analyses. Therefore, the analyses
began with three generation status groups: first-generation, non-caretaker-graduated, and caretakergraduated groups.

University Guidance
Guidance from family members about university was measured using four items: “I have a family
member who gives me advice about university,” “I have a family member who can answer questions
that I have about university,” “I have a family member who helps me with the challenges of university
life,” “My family is a valuable resource for me to talk to about university.” Responses were provided on
a 5-point Likert scale that ranged from “strongly disagree” to “strongly agree.” Cronbach’s alpha for the
scale was .93.

Supportive Attitudes
Family attitudes about pursuing a university degree were measured using four items: “In general, my
family supports the idea of me going to university,” “In general, my family is proud that I am going to
university,” “In general, my family wants me to graduate from university,” and “I can easily talk to my
family about university life.” Responses were provided on a 5-point Likert scale that ranged from
“strongly disagree” to “strongly agree.” Cronbach’s alpha for the scale was .90.

Academic Adjustment
Adjustment to the academic tasks and responsibilities of a university education were measured using
five items: “I have been keeping up to date on my academic work,” “I prepare for my assignments
regularly,” “I really feel I am using my time well in university,” “I am satisfied with the level at which I
am performing academically,” and “I am enjoying my academic work at university.” Responses were
provided on a 5-point Likert scale that ranged from “strongly disagree” to “strongly agree.” Cronbach’s
alpha for the scale was .83.

Academic Persistence
The academic persistence of the students was measured using three items: “I intend to continue
studying in my field,” “I intend to get a Bachelor’s degree in my field of study,” and “I am sure that I
want to continue with my education in my current field of study.” Responses were provided on a 5-point
Likert scale that ranged from “strongly disagree” to “strongly agree.” Cronbach’s alpha for the scale was
.80.

Data Analyses
Data analyses were conducted using structural equation modelling (SEM) to test the study hypotheses.
Regarding generation status and family resources, the authors anticipated that first-generation students
would report less university guidance compared to continuing-generation students, while no hypothesis
was made regarding generation status and family attitudes. Regarding family resources and academic
outcomes, the authors anticipated that university guidance would be a stronger predictor of academic
adjustment than would supportive attitudes, while supportive attitudes would be a stronger predictor
of academic persistence than would university guidance.
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Within the path model, generation status served as an independent variable, the two family resource
variables served as mediators, and the two academic outcomes served as outcome variables. However,
since generation status was measured using an ordinal scale, the use of dummy variables would have
been required within the model. Preliminary analyses were, therefore, conducted to determine whether
any of the generation status categories could be combined.

Preliminary Analyses
A one-way analysis of variance (ANOVA) was conducted for each family resource variable, with
generation status as the independent variable. Results show a significant difference between generation
status categories for university guidance, F(2, 226) = 17.93, p < .001, but not for supportive attitudes
F(2, 226) = 0.86, p = .425. A Tukey post-hoc test was conducted to determine how university guidance
varied across the generation status categories. Results show that university guidance was significantly
lower for the first-generation group (M = 2.37, SD = 1.24) compared to the non-caretaker-graduated
group (M = 3.30, SD = 1.40, p < .001) and the caretaker-graduated group (M = 3.73, SD = 1.24, p <
.001). The difference between the non-caretaker-graduated group and the caretaker-graduated group
was not significant (p = .097).
Overall, no differences were found between the non-caretaker-graduated group and the caretakergraduated group regarding both family resource variables. In addition, the non-caretaker-graduated
group and the caretaker-graduated group are conceptually similar in that they both refer to having a
family member who graduated from university. Therefore, in order to simplify the SEM, the noncaretaker-graduated group and the caretaker-graduated group were combined, making the generation
status variable a dichotomous variable, labelled as first-generation students and continuing-generation
students. Descriptive statistics were used to present the results of the SEM.

Results
Results of the SEM conducted to test the proposed relationships between family resources and academic
outcomes are presented Figure 1 and Table 1. The model had adequate fit, χ2(122) = 259.92, p < .001,
comparative fit index (CFI) = .94, root-mean-square error of approximation (RMSEA) = .07, and
standardized root-mean-square residual (SRMR) = .06.
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Figure 1
Structural Equation Model (SEM) of Family Resources and Academic Outcomes

University
Guidance

.23

R2 = .09

.11

.38

Academic
Adjustment

-.02
Generation
Status

.06
.00

Academic
Persistence

.13
Supportive
Attitudes

.05

R2 = .03

Note. The measurement model was excluded to improve clarity. Solid lines represent significant paths
(p < .05). Path coefficients are standardized. Generation status was coded as 0 for first-generation and
1 for continuing-generation. Multiple correlation squared (R2) = explained variance.
Table 1
Means, Standard Deviations, and Correlations of Family Resources and Academic Outcomes
Variable

M (SD)

1.

Generation status

-

2.

Supportive attitudes

4.63 (.71)

.00

3.

University guidance

3.17 (1.41)

.36*

.43*

4.

Academic adjustment

4.13 (.77)

.12

.21*

.30*

5.

Academic persistence

4.63 (.73)

.07

.13*

.11

1

2

3

4

.33*

Note. Generation status was coded as 0 for first-generation and 1 for continuing-generation.
*p < .05.
Results show that, as expected, generation status predicted university guidance: First-generation
students received less guidance from family members than continuing-generation students. In addition,
for distance education students in general, university guidance predicted academic adjustment. Overall,
the predictor variables in the model accounted for 9% of the variance in academic adjustment.
Generation status did not predict family members’ supportive attitudes. However, a hypothesis
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regarding supportive attitudes had not been established a priori, as results from previous qualitative
studies were mixed: some first-generation students reported that family members’ attitudes were
supportive while others reported that that family members’ attitudes were discouraging (Gofen, 2009;
Hebert, 2018; Irlbeck et al., 2014; Priebe et al., 2008). In this study, supportive attitudes were
quantitively compared between first-generation students and continuing-generation students, and a
significant difference was not found between the student groups. Finally, despite expectations that
supportive attitudes, in particular, would predict academic persistence, findings show that none of the
variables were significant predictors of academic persistence.
Considering that generation status predicted university guidance and university guidance predicted
academic adjustment, a significant test of the indirect effect was conducted. The test revealed a
significant indirect effect between generation status and academic adjustment, mediated by university
guidance. The unstandardized indirect effect was .13 and standard effect (SE) = .06, p = .017. All other
indirect effects were also tested but were not significant (p > .100).

Discussion
Social capital can be an important resource for undergraduate students to succeed within the university
context. For distance education students, who have less access to classmates, family members can
become particularly valuable. However, distance education students who are also first-generation
students may lack this resource as well. The present study explored whether the university guidance of
family members and their supportive attitudes toward higher education varied across generation status.
The study also considered whether these family resources predicted the academic adjustment and
academic persistence of distance education students.
Results show that first-generation students received less university guidance from family members
compared to continuing-generation students. Furthermore, for distance education student in general,
university guidance was a significant predictor of academic adjustment though not of academic
persistence. As such, first-generation students were less likely to receive university guidance from
family members, potentially limiting their academic adjustment. However, since the relationship
between university guidance and academic adjustment was tested using a correlational design, causality
cannot be determined. Not all undergraduate students necessarily rely on family members for advice or
need family members to help them adjust to university (Friedlander et al., 2007). However, the indirect
effect of generation status on academic adjustment, mediated by university guidance, indicates that the
university experience of family members can be a resource for distance education students.
University guidance from family members may serve as a protective factor that distance education
students can rely on when experiencing academic difficulties; however, the results show that firstgeneration students tend to lack the protective element that university guidance affords. Future
research is needed to investigate the conditions in which students seek university guidance and how
this guidance assists in academic adjustment. Further research should specifically explore whether
university guidance primarily operates as a protective factor against certain risks, and if so, in what
scenarios and for whom (see Luthar et al., 2000; Makoe & Nsamba, 2019).
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The study found that the supportive attitudes of family members did not vary across generation status.
Although, as previous studies have shown, some first-generation students experience negative attitudes
from family members about higher education (e.g., Priebe et al., 2008), such attitudes did not occur to
a greater extent among first-generation students compared to continuing-generation students. As such,
the supportive attitudes available to first-generation students are not necessarily different from those
available to continuing-generation students. However, participation in the present study was limited to
students enrolled in a specific university. Individuals who are not enrolled in a university but are
considering enrolment, and would be the first in their family to do so, may have family members who
are less supportive of higher education. Furthermore, previously-enrolled students who dropped out of
their program may also have family members who hold less supportive attitudes and may be more likely
to be first-generation students. Among students who are enrolled in a university, the study found no
differences in the supportive attitudes of family members across generation status. In addition, the
study found that supportive attitudes were not a significant predictor of either academic adjustment or
academic persistence.
Regarding the potential relationships between generation status and the other four variables in the
model, only one relationship was statistically significant: the relationship between generation status
and university guidance (although there was also a significant indirect effect of generation status on
academic adjustment). This finding is consistent with prior research that found that first-generation
students sometimes have poorer academic outcomes than other students but only in certain domains,
with effect sizes that are often small (see Pascarella et al., 2004). However, additional research is needed
to further identify the deficits of first-generation students in distance education programs (e.g., absence
of certain protective factors, such as university guidance) and determine how these deficits impact
academic outcomes.
Knowing the unique circumstances of first-generation students can inform the development of
resources for distance education that would be particularly beneficial for first-generation students. For
example, first-generation students may benefit from university-level social resources that they can rely
on when they experience university-related challenges (e.g., Kara & Can, 2019). Distance education
universities could develop student-based social platforms through which students could receive advice
about university. While such forums often exist for individual courses, they could also be developed and
managed at the university level. Instead of posting questions about course content, students could post
questions about university life in general (e.g., time management), to be answered by other students or
by university staff.
Finally, the non-significant difference in university guidance available to students in the caretakergraduated group and the students in the non-caretaker-graduated group (see Preliminary Analyses)
requires consideration. While, both groups could be regarded as continuing-generation groups, because
they both reference a family member who graduated from university, it is possible that students in the
caretaker-graduated group reported a higher degree of university guidance compared to those in the
non-caretaker-graduated group. This possibility is based on the assumption that students could receive
more advice from their parents or primary caretakers than from extended family members. However,
this assumption may not be true in all cultural contexts. For example, Mylonas and colleagues (2001)
found that while the level of communication with parents is relatively stable across cultures, the level of
communication with extended family members is more varied; it can range from being somewhat low
in some cultures to being comparable to primary caretakers in others.
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The present study took place in South Africa where no significant difference was found in university
guidance between the caretaker-graduated group and the non-caretaker-graduated group. However,
differences between these two groups may exist in other cultures, where extended family members play
a smaller role in offering guidance compared to primary caretakers. Additional research should be
conducted to determine how cultural factors influence the availability of family resources, focusing on
nuclear and extended families, in order to develop a more nuanced conceptualization of first-generation
status.
In conclusion, distance education is expanding and more students are the first in their families to attend
higher education. Unfortunately, distance education programs have lower graduation rates compared
to traditional, classroom-based programs; and first-generation students have poorer academic
outcomes compared to continuing-generation students. Further research is needed to better
understand the experiences of first-generation students in distance education programs. This study
found that first-generation students receive less university guidance from family members than
continuing-generation students, which may have negative impact on how well distance education
students adjust to the academic demands of an undergraduate degree.
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Abstract
Few empirical studies have analyzed the return to distance higher education in different academic
disciplines. This study used quantitative methods, data from a nationwide survey, and Mincerian
earnings function to analyze the return to distance higher education among different disciplines in
China’s labor market. Results were compared with the return to face-to-face higher education and
showed that the returns to face-to-face higher education were higher than those to distance higher
education. Returns to the disciplines of economics and management were at a high level in both faceto-face and distance education; returns to the disciplines of literature, as well as education and law,
were at a low level in both face-to-face and distance education. The returns to the disciplines of science
and engineering were higher in face-to-face education than in distance education. This paper proposes
several recommendations. Adults who do not have higher education degrees should invest in distance
higher education to obtain considerable monetary returns, particularly in the disciplines with higher
returns such as management and economics. China’s distance education institutions should improve
the quality of teaching in science and engineering education and find ways to provide high-quality
experimental teaching practices. At the same time, they should scale back on instruction of literature,
as well as education and law.
Keywords: distance education, face-to-face education, disciplines, return to education
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Introduction
With the rise of massive open online courses (MOOCs), distance higher education has once again
attracted attention. Distance education can offer learning on a large scale, worldwide. There are three
ways for learners in China 1 to get junior college or undergraduate degrees: full time study in colleges
and universities; adult schools; online education. According to the data of National Bureau of Statistics
of China (2018), in 2018, the total number of Chinese undergraduate and junior college graduates is
11,659,684, of which the total number of undergraduate and junior college graduates through online
education is 1,949,189. The number of online higher education graduates accounts for 16.72% of the
total higher education graduates. A large proportion of adult education is also conducted through
different forms of distance learning. Therefore, for China as a whole, the proportion of distance higher
education graduates to all graduates is far more than 16.72%.
In spite of such a large scale, few empirical studies have analyzed the return to distance higher education.
For example, Hoxby (2014) compared the return to distance education with that of face-to-face
education. Castaño-Muñoz et al. (2016) claimed theirs was the first empirical analysis of the return to
distance higher education compared with face-to-face higher education. In fact, earlier, some Chinese
scholars had empirically compared the return to distance education with face-to-face education in a
Chinese journal (Li, Li, & Zhang, 2015). Though there have been few empirical studies on the return to
distance higher education, with the development of MOOCs, the field has attracted the attention of
scholars from many countries. Even so, it seems there has been no empirical analysis comparing the
return to distance higher education among different academic disciplines. This empirical study
addressed this specific gap.
Since COVID-19, distance learning has been and will continue to be a popular learning method and
channel. Distance higher education has been in greater demand. More and more learners want to know
the benefits before they invest in distance higher education; this desire highlights the importance of the
return to distance higher education among different disciplines. This paper used data collected from a
large-scale survey in China to empirically analyze the return to distance higher education in different
disciplines and make a comparative analysis with traditional face-to-face education to provide more
empirical evidence in the field. This not only filled an academic gap, but also provided references and
suggestions for distance higher education institutions and learners who want to invest in distance
education.

Literature Review
Return to Education Among Different Disciplines
Since the emergence of the theory of human capital in the last century, there have been empirical studies
on returns to education (Heckman et al., 2006). In addition to analysis of returns to different levels of
schooling, studies have often compared the difference of returns among different groups, such as
national differences, regional differences, gender differences, differences in public or private sector, and
differences in various periods (Carnoy, 1995; Johnes et al., 2017; Psacharopoulos & Patrinos, 2004).
Many scholars have also paid attention to differences in academic majors and disciplines in terms of
educational returns in face-to-face education. As early as the 1970s, Koch (1972) measured the private
internal rates of return for various undergraduate majors from 1968 to 1969 in the US. Koch found that
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several majors had the highest returns, such as mathematics (9.9%), economics (9.7%), and accounting
(8.7%). In the last century, many studies empirically analyzed differences in the income or starting
salaries in different disciplines and found that the salaries of students in engineering and economics
disciplines were higher than in other disciplines (Altonji, 1993; Angle & Wissmann, 1981; Rumberger,
1984; Rumberger & Thomas, 1993). But Bottomley and Dunworth (1974) found that because of the
higher costs for science and technology disciplines, the individual returns to science and technology
were lower than returns to social science.
In this new century, numerous empirical studies have continued to analyze the disciplinary differences
of educational returns and learner’s income (Saha & Sensarma, 2011; Salas-Velasco, 2006; Thomas,
2000; Yang et al., 2011). Bell (2010) found that graduate students who majored in science, technology,
engineering, and mathematics earned more than those who did not. Webber (2014) found that the
average income of those majoring in engineering, computer science, and economics ranked higher than
other students’ income. Similarly, Abel and Deitz (2014) analyzed the return to different majors of
American undergraduate education and found that the returns to engineering education were the
highest (21%), followed by math, computer science, and health (18% for each), and followed by business
(17%). Lemieux (2014) also pointed out that returns to engineering, health, and business were higher
than those of other disciplines. Saha and Sensarma (2011) analyzed the returns to education for male
students in India and found that engineering and management disciplines had the highest returns at
the undergraduate level.
Some empirical findings have differed. McRae (2019) found that business majors had the highest
expected return, while the return to engineering majors was the lowest. Wu and Tang (2020) found that
business, science, and engineering had the lowest educational returns, while humanities and social
sciences had higher returns. Mertens and Röbken (2013) found that the returns to science and business
disciplines were higher, while the returns to engineering were negative at the master level. Mertens and
Röbken also analyzed the disciplinary differences of return to doctoral education and found that
doctorates in economics and law had the highest returns (13.76%), followed by 9.4% for social science,
and 7.0% for engineering. It appears that disciplines and majors with the highest educational returns
produce different results at various education levels.
There has also been some analyzing return in relation to gender differences in different disciplines.
Glocker and Storck (2014) measured, by gender, the returns to different disciplines in three types of
higher education institutions in Germany. They found that for male students in the universities of
applied science, the returns to enterprise engineering, business, and chemical engineering were the
highest, while for female students, the returns to computer science, and business were the highest. They
also found that for male students in university, the returns to medicine, business, computer science,
and enterprise engineering were the highest, while for female university students, the returns to
medicine, dentistry, and business were the highest. For male students in vocational education, the
returns to accounting, financial insurance, and computer science were the highest, while for female
students, English, financial insurance, and marketing had the highest returns to education.
According to the existing studies, the returns to different disciplines have varied among different
countries and time periods, and were also affected by gender, types of higher education institutions,
and educational level. What kind of pattern is apparent in the disciplinary difference in the return to
distance education?
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Return to Distance Education
In the literature, compared with studies on the return to face-to-face education, the studies on the
return to distance education were limited. Woodley and Simpson (2001) investigated students in UK
open universities and found that although they were adult learners, these students could still obtain a
considerable return to part-time study. Carnoy et al. (2012) explored the return to distance higher
education in an open university in Spain. They found that the two-year second-cycle degree distance
education program brought positive returns for learners while the three-year first-cycle degree did not
bring learners the corresponding returns. Castaño-Muñoz et al. (2016) continued their analysis in this
Spanish open university and came to the conclusion that distance education would improve learners’
income. Furthermore, those who entered university at a younger age and with no income before
enrolling would get higher returns. Li, Li, and Zhang G (2015) also found that distance learners had
considerable returns, which were even greater for female and rural learners. Li (2018) found that in
China, with the expansion of face-to-face and distance higher education, the returns to both distance
higher education and face-to-face higher education were in decline, and the returns to distance higher
education were lower than those to face-to-face higher education. Even so, distance higher education
could still bring considerable returns to learners, though not all empirical studies supported the notion
that distance education could bring positive returns. For instance, Hulten (2018) found that learners’
costs for distance higher education outweighed the returns because the benefits of distance education
were low.
There are few empirical studies on the return to distance education and even fewer empirical studies
comparing the return to distance education in different majors or disciplines. Carnoy et al. (2012) found
that in Spain, the distance learners who studied enterprise management, marketing and IT engineering
had higher income, with females earning more than males.

Literature Review in Summary
Although there have been many studies of disciplinary differences in the returns to face-to-face
education, and there have been few studies of the returns to distance education, and no empirical
studies of disciplinary differences in the returns to distance education. Therefore, this study explored
the returns to education among different disciplines and compared them in the context of face-to-face
as well as distance higher education. This study used large-scale and representative survey data of adults
to empirically analyze the effect of disciplinary differences on the returns to distance education in
China’s labor market, and so has addressed the paucity of empirical studies on returns to distance
education.

Research Design and Data
Theoretical Framework
According to human capital theory, individual income is positive related to human capital accumulated
by education (Gillies, 2017). If with the same educational level, the same amount of human capital
should be accumulated, then individual income should not differ significantly between a distance and a
face-to-face learner. However, from the perspective of screening theory, education is an ability signal
for employers, whereby employers screen potential employees by education (Cooper & Davis, 2017).
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Distance education in China results in a lower ability signal, which suggests a form of education with
lower quality. According to screening theory, the return to face-to-face education should be higher than
that of distance education. This study used these two competing theories to compare the differences of
return to different disciplines of distance education as well as face-to-face education.
According to human capital theory (Becker, 1964), human capital includes special human capital and
general human capital, with the former type described as irreplaceable and more professional. Each
type differs for different disciplines, which affect the return to education among different disciplines.
Therefore, the differences of return indicate the emphasis on type of human capital among different
disciplines. In exploring the return among different disciplines, this study examined two key aspects,
by comparing the return:
•

between face-to-face and distance education within the same discipline, and

•

among different disciplines under the same form of education.

Method
Since is often used to explore the returns to education (Li, 2018; Glocker & Storck, 2014; Mincer, 1974;
Siphambe, 2000) this study used Mincerian earnings function to estimate the return to distance higher
education. The standard Mincerian earnings function is:
LnY =a + b*S + c*EX + d*EX2 + ε (1)
Y is individual income; LnY is the logarithm of individual income; S represents the education year; EX
represents work experience; EX2 represents the square of work experience; ε is the residual item; a is
an intercept; b, c, and d are all coefficients of variables; and b represents the increased rate of individual
income to each marginal education year (i.e., Mincerian rate of return).
An important assumption is made in calculating the Mincerian returns to education, namely that
education incurs opportunity cost only. However, for distance education, this assumption cannot stand.
Many distance learners still hold down jobs when they study, so the opportunity cost for distance
learners is low and coefficient b can no longer be the rates of return to distance education. However, b
can reflect the return to distance education to some extent.
In addition, it should be noted that education is an endogenous variable. Academic discussion has long
focused on the question of whether learners accumulate human capital through education and thus
improve labor productivity (Schultz, 1961) and earn higher income, or if the individuals with better
innate ability spontaneously choose to get a higher education level and thus get more income (Spence,
1973). This study did not explore the causal relationship between education and income, rather we
simply used Mincerian earnings function to estimate the return to distance higher education in different
disciplines, compared with face-to-face education. Nevertheless, it is also of great reference value to get
the regression coefficient of distance education through Mincerian earnings function, which can then
be compared with the relevant studies on face-to-face education (Psacharopoulos & Patrinos, 2004;
Saha & Sensarma, 2011).

Data
This study used China Family Panel Studies (CFPS) data for empirical analysis. CFPS is a national largescale household survey data with good national representativeness (ISSS, Peking University, 2013). We
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used the adult data from CFPS 2010 which was a sample of 33,600 including information on education
level, forms of education (i.e., distance vs. face-to-face), academic disciplines, and annual income.
To estimate the return to a certain education level by using Mincerian earnings function, the sub-sample
of this education level and previous education level were put into the regression equation (Carnoy, 1995).
To estimate the return to undergraduate education, the sub-samples of undergraduate and high school
were put into the regression equation, and the coefficient of the years of education was then interpreted
as the return to undergraduate education. Similarly, to estimate the return to junior college education,
the sub-samples of junior college and high school were put into the regression equation. At present in
China, only undergraduate and junior college students can obtain their degrees through distance
education. Therefore, this study analyzed only the sub-samples of high school, junior college, and
undergraduate. The total sample size was 6,821, of which 3,911 cases were individuals who were not
working.
Of the 2,910 cases that remained, 56 cases lacked information on educational form and 199 lacked
information on income. After these cases were deleted, 2,655 valid cases remained. These 2,655 cases
became the total sample used in the analysis, including 1,275 cases of high school, 392 cases of distance
junior college, 393 cases of face-to-face junior college, 326 cases of distance undergraduate, and 244
cases of face-to-face undergraduate.
This study analyzed the disciplinary differences of the return to distance higher education. After having
observed the disciplinary distributions of distance higher education cases, the sample sizes of three
academic disciplines were large enough to be analyzed separately, namely literature, economics, and
management. Since the sample sizes of science, engineering, education, and law were relatively small,
this study combined these four disciplines. Science and engineering were grouped together, and
education and law were combined into a second category. In this way, the study analyzed the returns to
these five different categories with 148 cases of literature, 245 cases of economics, 278 cases of
management, 362 cases of science and engineering, and 222 cases of education and law.
Table 1 presents the simple descriptive statistics of the variables used in this study. It should be noted
that CFPS 2010 did not include information on when individuals started working. There is no way to
get accurate information on the working years for individuals in our sample. To address this, we
subtracted a case’s years of education from their age and then subtracted 6 (“age-years of education-6”)
to approximate number of working years (Romele, 2014).
Table 1
Descriptive Statistics for the Core Variables
Variable
Logarithm of income

Mean

Standard deviation

9.90

0.94

Years of education

13.78

1.75

Working years

12.26

6.99

199.23

185.15

Square of working years
Note. N = 2655.
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The Results of Empirical Study
First, this study compared the differences in returns to distance and face-to-face education. Table 2
shows the regression results of the standard Mincerian earnings function for undergraduate and junior
college. For both distance and face-to-face education, the coefficients of the years of education were
significantly positive. This shows that whether through distance or face-to-face, higher education can
bring significant returns to both junior college and undergraduates. The results may reflect the function
of education as human capital (Gillies, 2017; Schultz, 1961; Wang & Sun, 2009) or as signal of ability
(Cooper & Davis, 2017; Spence, 1973; Wang & Holton, 2005).
Table 2
Comparative Analysis of Return to Distance and Face-to-Face Education
Variable

Distance education
Junior college

Face-to-face education

Undergraduate

Junior college

Undergraduate

Years of education

0.12*** (0.02)

0.15*** (0.02)

0.16*** (0.02)

0.21*** (0.02)

Working years

0.11*** (0.01)

0.12*** (0.01)

0.14*** (0.01)

0.13*** (0.01)

-0.003*** (0.0004)

-0.004*** (0.0005)

-0.004*** (0.0005)

-0.004*** (0.0005)

7.44*** (0.22)

7.02*** (0.21)

6.88*** (0.26)

6.27*** (0.22)

Adj-R2

0.09

0.13

0.11

0.14

n

1635

1486

1638

1566

Square of working years
Constant

Note. The dependent variable is the logarithm of income; the value in brackets is the standard error.
*** p < 0.01.

From Table 2, we see that for the same educational form, the returns to undergraduate were higher than
those to junior college; for the same education level, the returns to face-to-face education were higher
than those to distance education. Further data analysis indicated the differences summarized in Table
2 to be statistically significant. The returns to undergraduate were higher than those to junior college,
which is consistent with the existing empirical findings on the return to education in China (Chen et al.,
2003; Ding et al., 2012). The returns to distance education were lower than those to face-to-face
education, also consistent with the empirical studies on China’s labor market (Li, L, & Zhang, 2015; Li,
2018). There are many explanations for why the returns to distance education are lower than those to
face-to-face education, including the (a) lower signal value of distance education, (b) lower quality of
distance education, and (c) lower opportunity cost of distance education (Castaño-Muñoz et al., 2016;
Hoxby, 2014; Li, 2017; Stella & Gnanam, 2004).
However, this study did not focus on the reasons why the return to distance education was lower. Rather,
we compared differences in the returns to distance higher education by academic discipline. Table 3
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shows the regression results for the disciplines of literature, economics, and management by
educational level and form (i.e., distance and face-to-face). Table 4 shows the regression results of
science and engineering, as well as education and law, by educational level and form.
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Table 3
Returns to Distance Education and Face-to-Face Education in Literature, Economics, and Management
Variable

Literature
Distance
Junior

Face-to-face

Undergrad

college
Years of

Economics

Junior

Undergrad

college

Distance
Junior

Management
Face-to-face

Undergrad

college

Junior

Undergrad

college

Distance
Junior

Face-to-face

Undergrad

college

Junior

Undergrad

college

0.14**

0.14***

0.18***

0.15***

0.16**

0.16***

0.18***

0.27***

0.15***

0.21***

0.16***

0.18***

(0.07)

(0.04)

(0.05)

(0.04)

(0.03)

(0.04)

(0.04)

(0.04)

(0.03)

(0.03)

(0.04)

(0.04)

Working

0.12***

0.12***

0.12***

0.13***

0.12***

0.12***

0.12***

0.12***

0.12***

0.12***

0.13***

0.13***

years

(0.02)

(0.01)

(0.01)

(0.01)

(0.01)

(0.01)

(0.01)

(0.02)

(0.01)

(0.01)

(0.01)

(0.01)

Square of

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

7.16***

7.19***

6.69***

6.95***

6.88***

6.91***

6.69***

5.57***

7.08***

6.32***

6.92***

6.70***

(0.83)

(0.43)

(0.68)

(0.45)

(0.41)

(0.48)

(0.46)

(0.47)

(0.38)

(0.41)

(0.49)

(0.48)

Adj-R2

0.07

0.08

0.07

0.07

0.08

0.07

0.08

0.09

0.08

0.09

0.07

0.08

n

1262

1285

1275

1288

1329

1278

1315

1281

1353

1290

1309

1280

education

working
years
Constant

Note. The dependent variable is the logarithm of income; the value in brackets is the standard error.
** p < 0.05. *** p < 0.01.
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Table 4
Returns to Distance Education and Face-to-Face Education in Science and Engineering, and Education and Law
Variable

Science and engineering
Distance
Junior

Face-to-face

Undergrad

college
Years of education

Junior

Distance

Undergrad

college

Junior

Face-to-face

Undergrad

college

Junior

Undergrad

college

0.12**

0.15***

0.19***

0.26***

0.05

0.14***

0.04

0.18***

(0.04)

(0.04)

(0.03)

(0.02)

(0.04)

(0.03)

(0.05)

(0.04)

0.12***

0.12***

0.13***

0.13***

0.12***

0.12***

0.13***

0.12***

(0.01)

(0.01)

(0.01)

(0.01)

(0.01)

(0.01)

(0.01)

(0.01)

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

-0.004***

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

(0.0005)

7.38***

7.06***

6.52***

5.69***

8.19***

7.16***

8.34***

6.72***

(0.47)

(0.51)

(0.38)

(0.29)

(0.48)

(0.35)

(0.61)

(0.45)

Working years

Square of

Education and law

working years
Constant

Adj-R2

0.07

0.07

0.08

0.14

0.07

0.08

0.07

0.07

n

1307

1274

1376

1367

1305

1309

1284

1286

Note. The dependent variable is the logarithm of income; the value in brackets is the standard error.
** p < 0.05. *** p < 0.01.
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First, the returns to all disciplines in distance junior college were significant, except for the category of
education and law. The coefficients were, listed in order: economics > management > literature>
science and engineering > education and law, indicating that the returns of economics and management
were higher than those to other disciplines for distance junior college students.
Second, the returns to all disciplines in distance undergraduate education were significantly positive,
and the coefficients were, listed in order: management > economics> science and engineering >
education and law = literature. For distance undergraduate students, the educational returns of
management and economics were the highest. For management disciplines, the return to distance
undergraduate was even higher than that to face-to-face undergraduate.
Third, the returns to all disciplines in face-to-face junior college education were significant, except for
that of education and law. The coefficients were, listed in order: science and engineering > economics
= literature > management > education and law.
Fourth, the returns to all disciplines in face-to-face undergraduate education were significantly positive.
The coefficients were, listed in order: economics > science and engineering > management = education
and law > literature.

Discussion
Our empirical results highlight several findings. First, economics, as well as science and engineering,
had the highest returns to face-to-face education, in line with many existing studies (Abel & Deitz, 2014;
Del Rossi & Hersch, 2008; Webber, 2014). This is probably due to the higher relative returns of those
majors that focus on skills of quantitative analysis (Abel & Deitz, 2014).
Second, the returns to distance junior college education and distance undergraduate education in
economics and management were the highest. Students who choose economics and management in
distance education will see higher education returns. With the rapid development of China’s economy
and the great demand for these disciplines in the labor market, graduates from economics and
management are very competitive in their search for employment. This result was also consistent with
the empirical findings of face-to-face education—the disciplines and majors related to business and
economics had higher returns (Altonji, 1993; Angle & Wissmann, 1981; Del Rossi & Hersch, 2008;
Webber, 2014).
Third, whether face-to-face or distance education, the returns to literature, as well as education and law,
were low. On the one hand, this indicated that at the junior college or undergraduate level, the degree
of relationship between market-demand skills and the learned knowledge through literature, as well as
education and law, was small. On the other hand, this may also be related to the rapid increase in the
number of graduates in these disciplines. With the rapid development of China’s economy and society,
labor market demand for literature, as well as education and law, has risen to the level of professional
master’s degree (Huang et al., 2017; Ministry of Education of the People’s Republic of China, 2012).
Fourth, the returns to science and engineering in face-to-face education were relatively high, but in
distance education, the returns to science and engineering were relatively low, inconsistent with most
existing studies in face-to-face education. Why were the returns to science and engineering in distance
education lower? One reason for this disparity may be the lack of laboratory experience in distance
education for science and engineering; the specific human capital of science and engineering is difficult
to effectively accumulate at a distance.
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The knowledge and skills learned in science and engineering are highly professional and classified as
specific human capital (Becker, 1964). This kind of human capital, being valuable, scarce, irreplaceable,
and non-imitative, can be used as the source of continuous competition for enterprises (Barney, 1991).
Therefore, it is no wonder that in face-to-face education, compared with other disciplines such as
management, literature, education, and law, the specific human capital of science and engineering is
high and the returns to science and engineering very high as well. However, the accumulation of specific
human capital of science and engineering requires the support of laboratories and experimental
equipment. Laboratory work is central to science and engineering education (Feisel & Rosa, 2005) and
laboratory practice is very important for science and engineering students to improve their skills in the
labor market (Striegel, 2001).
However, compared with face-to-face education, distance education is weaker at offering opportunities
to learn through conducting experiments because of the separation of teachers and students, as well as
the lack of classrooms, laboratories, equipment, and so on. For example, Soysal (2000) pointed out that
an obvious disadvantage of distance education is the lack of equipment for doing experiments. Feisel
and Rosa (2005) pointed out that it is difficult to provide laboratory experience in the distance
education. Therefore, it may be difficult for the distance education of science and engineering to
effectively accumulate specific human capital in the absence of teaching and learning via experiments.
As a result, the returns to science and engineering in distance education were not only lower than faceto-face education in the same discipline, but also lower than economics and management in distance
education.
Correspondingly, the study of economics and management must be closely linked with the labor market
(Li, 2017). Most distance learners study part-time. They already have some work experience and
continue to accumulate experience in the labor market as they study. Therefore, of all disciplines,
distance learners in management and economics can gain the highest returns. Especially in
management, the return to distance education was even higher than that to face-to-face education at
undergraduate level.

Conclusions
With the development of MOOCs and the spread of the COVID-19 epidemic, the returns to distance
higher education have gradually attracted the attention of scholars worldwide. In the future, distance
education is likely to become a hot topic in higher education, economics of education, and other related
fields. However, to date, studies have rarely involved comparative analysis of the return to distance
education in different disciplines. This study analyzed the differences of returns to different forms (i.e.,
face-to-face and distance education), different levels (i.e., junior college and undergraduate education),
and different disciplines, namely literature, economics, management, science and engineering, as well
as education and law, using data with a good national representativeness. The study produced four
important empirical findings.
First, the returns to face-to-face education were higher than that of distance education for most
disciplines. We used screening theory to explain this finding—the reputation of distance education in
China is relatively low, resulting in less than positive signals to the labor market. Despite this, the
returns to distance higher education were still considerable for most disciplines. Therefore, as a whole,
it is still a good choice to invest in distance education.
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Second, the returns to science and engineering education were higher in face-to-face education but
lower in distance education. The study argues that the lack of laboratories and experiments, as well as
the separation of teachers and students in the distance education, hinders the accumulation of specific
human capital for science and engineering students.
Third, the returns to management and economics in distance education were the highest in all
disciplines, and at the undergraduate level, the returns to distance management education were higher
than those to face-to-face management education. These disciplines are closely related to the labor
market. For distance education, most learners already have work experience and can accumulate the
knowledge and skills related to economics and management through part-time study, thereby
improving the return to distance education.
Fourth, no matter whether distance education or face-to-face education, the returns to literature, as
well as education and law, were low. The study argues that due to the expansion of higher education in
China, the requirements for the talents in these disciplines have been raised to the professional master
level in China’s labor market.

Implications
First, the purpose of the study was to explore the disciplinary differences of the return to distance
education and compare them with face-to-face education. The comparison provides empirical findings
to enhance our understanding of return to distance higher education.
Second, this study applied human capital theory and screening theory in distance education. We found
that with the same educational level, the returns to face-to-face education were higher than to distance
education. The reason may be that distance education produces a negative signal in the labor market
because of its lower social reputation. This supports the notion that education plays a screening function
and affects the return.
Third, the empirical results provide references for distance education learners and distance education
institutions. For adult learners who hope to invest in distance higher education, they can consider the
disciplines related to management and economics to bring higher returns. Distance education
institutions should improve the teaching quality of science and engineering. In particular, China’s
distance education institutions can learn from the experience of international institutions to find highquality solutions suitable for teaching via laboratory experiments (Lemckert & Florance, 2002; Pullen,
2001; Rudas & Horváth, 2004; Soysal, 2000; Striegel, 2001). Furthermore, taking into account market
demand, distance education institutions should appropriately reduce the scale of literature, education,
and law so as to match market demand.
Finally, this paper hopes that more scholars will carry out research on the return to distance higher
education, which has already become an important part of higher education system in many countries.
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Abstract
Faculty have conducted many studies on the relationship between learning mode and student performance
but few researchers have evaluated final grades, grade distribution, and pass rates in a sophomore
introductory statistics course with a non-traditional student population who self-selected the learning mode
from among different course sections. Accordingly, we examined 307 end-of-course grades from four
different modes of instruction: (a) online, (b) videosynchronous learning classroom, (c) videosynchronous
learning home, and (d) traditional classroom in an introductory statistics course. All data on grades, which
included pass rate and grade distribution, were collected from the nine-week January 2019 term. All
learning modes used the same text, syllabus, assignments, quizzes, and tests. In this study, learning mode
was not significantly related to end-of-course score, final grade distribution, or pass rate. Future researchers
should explore the impacts of gender, instructor quality, different term lengths, and the standardized use
of textbooks and syllabi on student performance when exploring the impact of learning mode on grades,
grade distribution, and pass rates.
Keywords: distance learning, online education, quality in higher education, student performance, grade
distribution
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Introduction
For several years, the option to complete undergraduate coursework and degree programs online has been
increasing in U.S. institutions (Online Learning Consortium, 2016). Educators and administrators who
wished to meet the needs of current and future students were the audience for studies evaluating the impact
of delivery mode on student performance. However, since the coronavirus pandemic emerged in 2020, the
number of academic courses offered online has accelerated, and there are even more administrators and
educators grappling with the effective use of distance learning tools. There are several modalities within the
realm of online education, including asynchronous and synchronous options. Because the literature has
shown mixed results regarding equivalence in student outcomes based on modality (Jahng et al., 2007;
Nguyen, 2015; Xu & Jaggars, 2013), it is vital to continue to study the influence of learning mode on student
performance. Comparisons between synchronous and asynchronous learning modes can be difficult due to
possible confounding variables such as learning management systems, texts, syllabi, and other delivery
variables. We believe the mixed findings of studies comparing synchronous and asynchronous learning are
possibly due to the settings from which the data were drawn. In other words, it is important to ensure that
synchronous and asynchronous courses used for comparison share similar structures such as learning
management systems, textbooks, syllabi, grade weightings for assignments, tests, quizzes, homework, and
other assignments. Controlling for these variables is done through standardized course delivery so that data
generated does not reflect the impact of different course delivery aspects.

Literature Review
The modality (delivery media) of a course does not consistently influence student outcomes. Some metaanalyses have supported no significant difference between student outcomes in online and traditional
courses (Jahng et al., 2007; Lundberg et al., 2008), while others have reported significant differences
(Means et al., 2009; Sitzmann et al., 2006; Williams, 2006). The outcomes investigated in these studies
vary, including short term metrics such as grade distribution, pass rate, and withdrawal, and long-term
metrics such as degree completion. For example, a study of community college students reported decreased
student outcomes in online courses versus traditional courses; but it also reported that students who had
completed some courses online were more likely to complete an associate’s degree or transfer to an
institution granting 4-year degrees (Johnson & Mejia, 2014). Shea and Bidjerano (2019) found similar
results in large scale studies examining data on over 40,000 students from 2013 to 2017, concluding that
40% online to 60% classroom ratio as the best mix to earn an associate’s degree.
Some researchers have reported that persistence in online courses has been problematic (Atchley et al.,
2013; Jaggars et al., 2013; Murphy & Stewart, 2017). One possible reason is that students report lower
instructor presence in online courses (Jaggars, 2014). However, Shea and Bidjerano (2016) conducted an
investigation of national (rather than state) trends using data from the 2003-2004 academic year and found
that online students had higher rates of associate degree attainment or transfer and lower dropout rates
than their classroom-only student counterparts. This trend held true at the 6-year point of a student’s
academic career as well (Shea & Bidjerano, 2016).
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While meta-analyses are imperative for analyzing trends by modality in undergraduate education, it is
possible that significant differences may be seen within individual disciplines. There is limited literature
exploring modality differences within, for example, undergraduate statistics, with much of the work being
somewhat dated. Some studies reported that modality had no significant effect regarding the final course
grade (McLaren, 2004; Summers et al., 2005) and successful completion (Dotterweich & Rochelle, 2012;
Rochelle & Dotterweich, 2007). Other studies reported significant differences by modality, including higher
grades for students completing the course in the traditional modality as compared to online and/or hybrid
options (Lawrence & Singhania, 2004; Scherrer, 2011).
Interestingly, only one study reported significant differences by modality based on gender, with female
students performing worse online than in the traditional classroom and no significant differences reported
for male students in either modality (Flanagan, 2012). Online statistics modality has demonstrated a higher
withdrawal rate (McLaren, 2004; Zimmerman & Austin, 2018). Test anxiety can predict course completion
for the online modality, while self-concept can predict course completion for the traditional modality
(Zimmerman & Austin, 2018).
These studies did reveal potential moderating variables for student outcomes in various modalities. Lower
student satisfaction was reported for the online modality, specifically regarding instructor’s explanations,
class discussions, quality of problems, and evaluation and grading, even when the instructor was consistent
and discussions and problems used in the course were equivalent (Summers et al., 2005). This is contrasted
with Scherrer (2011) who reported no differences in satisfaction by modality. Dotterweich and Rochelle
(2007) identified grade point average as a predictor for success in undergraduate statistics, regardless of
modality, and noted that students who had a history of course failure did better in the traditional modality.
Modality has not been linked to self-concept and value of statistics education (Zimmerman & Austin, 2018).
Bourdeau et al. (2018) and Roberts et al. (2019) conducted studies in different disciplines of English and
Research Methods respectively. Their argument was that comparisons on student performance factors of
end of course grades, pass rates, and grade distribution were made possible due to the standardized method
of course delivery, which included learning management system, texts, syllabi, tests, quizzes, homework,
and other assignments.

Modes of Learning
In this study, student assignments were constant across all modes of learning controlling for another
possible source of confounding variables. The university used four primary modes of learning: classroom,
online, synchronous video home, and synchronous video classroom (Bourdeau et al., 2018; Roberts et al.,
2019).

Traditional Classroom Instruction (In Person)
The traditional legacy teaching format, sometimes referred to as on ground, is any form of instructional
interaction that occurs in person and in real time. Before the advent of audio, video, and Internet
technologies that allowed people to interact from different locations and at different times, studentinstructor interactions occurred in the same place and at the same time.
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Online
Online learning is education that takes place over the Internet. Sometimes described as e-learning, online
learning is just one type of distance learning. Distance learning has a long history, and there are several
types currently available. For the purposes of this research, courses referred to as online learning were
asynchronous.

Videosynchronous Home (Blended)
The term blended learning is generally applied to the practice of using both online and in-person learning
experiences when teaching. In a blended learning course, students attend a class taught by a teacher in a
traditional classroom setting, while also completing online components outside the classroom. In-class time
is supplemented by online learning assignments, and students learn the same topics online as they do in
class. Asynchronous learning describes instruction and learning that do not occur in the same place or at
the same time. The term applies to various forms of digital and online learning in which students learn, on
their own, at their home, with instruction that is delivered via the Internet (Adobe Connect) in real time.
For the purposes of this research, blended learning included 3 hours and 20 minutes of synchronous
sessions and 90 minutes of online activities each week of the 9-week term.

Videosynchronous Classroom (Blended)
Videosynchronous classroom combines the live, in person traditional experience with additional students
located in a “remote” classroom environment. Similar to the Videosynchronous Home mode, blended
learning included 3 hours and 20 minutes of synchronous sessions and 90 minutes of online activities each
week of the 9-week term.
All four modes of learning used the same textbook, discussion board prompts, homework, quizzes, and
tests. A standardized syllabus was used for online (distance) and on ground (classroom) offerings of the
course. Because of the uniformity by which the course was delivered, regardless of mode, the possible
confounding variables of pedagogical method employed by the instructor were controlled (Bourdeau et al.,
2018; Lou et al., 2006; Roberts et al., 2019).
There is a lack of consensus in the literature regarding the influence of modality on student outcomes in
undergraduate statistics. This gap calls for studies examining universities that take a standardized approach
to their courses, no matter what the delivery mode. Furthermore, online education is rapidly evolving, and
a current perspective on this relationship is warranted.

Purpose
The purpose of this research was to explore student performance in multiple modes of instructional
delivery. A medium-sized university offered the opportunity to minimize confounding factors by delivering
an undergraduate statistics course in the following modes of instruction: online, videosynchronous learning
classroom, videosynchronous learning home, and traditional classroom. The research question was: Is
student performance in an undergraduate statistics course impacted by learning mode in any meaningful
way? To evaluate the problem statement, the following hypotheses were proposed.
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Hypotheses
The alternative hypotheses are:
Ha1. Student end-of-course scores are not all statistically equivalent among classroom, online, and
videosynchronous modes of learning.
Ha2. There is a statistically significant relationship between grade distribution and learning mode.
Ha3. There is a statistically significant relationship between student pass rates and learning mode.

Method
We examined pass rates and grade distribution in an introductory statistics course that had four different
modes of instruction: online, videosynchronous learning classroom, videosynchronous learning home, and
traditional classroom. The university we studied offered five major terms a year. However, to reduce the
probability of confounding variables (e.g., seasonal), only one term was studied.

Study Population Sampling
Data were taken from a mid-sized university that is rated as “more selective” (U.S. News and World Report,
2019). In 2019, approximately 90% of classes at this institution met in non-traditional modalities, including
asynchronous online and video synchronous. Students enrolled in the studied sections were non-traditional
students, with an average age of 34 years and 80% having a military affiliation (currently enlisted or
veteran). Students -selected the delivery mode they would use to take the course.

Statistics Course Used in the Study
We examined end-of-course scores, grade distribution, and pass rates in an introductory statistics course.
The course covered basic descriptive and inferential statistics using discussion boards and real-world
assignments—practical exercises that had been successful in different teaching and learning platforms.
Topics included types of data, sampling techniques, measures of central tendency and dispersion,
elementary probability, discrete and continuous probability distributions, sampling distributions,
hypothesis testing, confidence intervals, and simple linear regression.
The course was augmented by Pearson’s MyLabStat, providing homework, quizzes, and tests. Canvas was
the learning management system used in all modes of instruction (Instructure, 2020; Pearson, 2020).

Discussion Boards
Student assignments included participation in eight discussion boards which accounted for a total of 15%
of the final grade. Discussions were used to reinforce concepts taught in corresponding modules. Students
were required to make one initial post to a discussion prompt, and then to make two additional postings to
initial posts made by classmates.
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Written Assignments
Two discussion assignments requiring the use of spreadsheets to solve practical problems were precursors
to written assignments which accounted for 15% of the overall grade. The first assignment required students
to calculate means and standard deviations of airshow scores for eight different types of aircraft. Students
then had to write a one-page letter announcing the winner of the air show. The second assignment, involving
the effective use of spreadsheets, focused on mean, standard deviation, z scores, and probability when
comparing flying squadron costs involving several aircraft and bases. The follow-up assignment was for
students to write a one-page letter indicating which bases were the most and least cost-efficient.

Homework Assignments
Nine homework assignments were administered through Pearson’s MyLabStat accounting for 10% of the
total grade (Pearson, 2020). Homework assignments typically contained 20 to 30 questions and could be
attempted up to three times by students to improve their grades. Homework assignment retakes used
randomized problems meaning the students would not see the same homework questions twice. Homework
assignments included a direct link to instructors where a student could ask a question about a particular
problem. The instructor would receive a screenshot of the problem and could help the student by contacting
the student to work through the problem or showing a step-by-step example of how to solve a similar
problem. Students also had the option to view a step-by-step example of how to solve a particular problem
through the MyLabStat software.

Quizzes and Exams
Eight module quizzes followed corresponding homework and were administered through Pearson’s
MyLabStat (2020). Quizzes were worth a total 20% of the overall grade. Quizzes were timed, with a 90minute limit, and typically comprised of 10 questions. Students did not have the ability to ask for help
during quizzes in order to accurately ascertain student retention.
The cumulative midterm examination, administered through MyLabStat, was worth 20% of the final grade.
Students had one opportunity to take the midterm with a 120-minute time limit. Students did not have the
option of seeing examples of particular problems or asking instructors for help. The midterm exam covered
material from the first four modules of the course.
The final examination was also administered through MyLabStat and was worth 20% of the final grade.
Students had a time limit of 120 minutes. Like the midterm examination, students did not have the option
of seeing examples of how to solve problems, and they could not ask instructors for assistance during the
final examination. The final examination all content in the course.

Data Collection
The January 2019 term was randomly selected to examine end-of-course grades. End-of-course scores were
pulled in the aggregate (post hoc) from the learning management system after the term had ended. Students
were not otherwise surveyed or contacted regarding the study. These scores provided the needed data to
evaluate all three hypotheses. This term yielded 307 final grades from the four different learning modes
(Gay et al., 2009; Gould & Ryan, 2012; Triola 2018). No student identification characteristics were included
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the data set. The university institutional review board exempted this study from further formal institutional
review.

Analysis
A total of 307 end-of-course grades were examined from the January 2019 term for the elementary
university statistics course. The hypotheses were evaluated using a one-way analysis of variance (for endof-course numerical scores) and chi-square tests for (letter) grade distribution and pass rates. The
traditional alpha level of .05 was changed to a Bonferroni corrected alpha level of .017 because all three
hypotheses were tested using the same data set. This conservative change was made to avoid falsely
rejecting the null hypothesis (Gay et al., 2006; Gould & Ryan, 2013).

Results
The first hypothesis concerned student end-of-course scores in classroom, online, and videosynchronous
learning (home and classroom) modes and suggested that scores in the four modes would not be statistically
equivalent. Table 1 shows descriptive data broken out by learning mode.
Table 1
Means and Standard Deviations of End-of-Course Scores Based on Learning Mode
Learning mode
Classroom
Videosynchronous classroom
Videosynchronous home
Online

N
22
12
43
230

M
88.98
88.21
79.43
84.17

SD
8.78
8.87
25.00
19.76

Quartile 1
89.00
82.75
79.20
82.50

Quartile 3
94.80
94.65
92.30
94.70

Using an alpha level of .05, Levene’s test for homogeneity of variance resulted in a high enough p value to
conclude the variances between the learning modes were relatively similar meeting the condition required
for the ANOVA test [F(3, 303) = 2.32, p = .075]. The ANOVA results were not impacted due to the
differences in learning mode enrollment numbers. Differences in student performance (n = 307 final course
grades) based on learning mode did not appear to be statistically significant (α = .017) as shown in the
ANOVA [F(3, 303) = 1.41, p = .24] conducted on end-of-course scores based on learning mode (Gay et al.,
2006).
There was not enough evidence to support the alternate hypothesis that student end-of-course scores were
not statistically equivalent between classroom, online, and videosynchronous learning (home and
classroom) modes. As might be expected, pairwise post hoc tests are unnecessary due to the non-significant
finding of the ANOVA test.
The second hypothesis attempted to determine if grade distribution and learning mode were related. The
results of a chi-square test of independence (α=.017) are presented in Table 2.
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Table 2
Chi-Square Analysis on Association Between Grade Distribution and Learning Mode
Grade

Classroom

A
B
C
D
F
Total

14
4
3
1
0
22

Videosynchronous
classroom
7
4
0
1
0
12

Videosynchronous
home
19
11
7
1
5
43

Online

Total

126
63
19
6
16
230

166
82
29
9
21
307

Chi-square test:
Statistic
df
Value
p-value
Chi-square
12
11.37
.497
Note. N=307, (α=.017). The chi-square test reported a low cell-size warning. Data were collapsed into pass
and fail categories in Table 3.
Test results indicated that learning mode and grade distribution were not related. Based on these results,
there is no statistically discernable evidence to support the idea that student grades have a significantly
different distribution based on type of course delivery.
The final hypothesis attempted to evaluate if there was a relationship between pass rate and learning mode.
Data were evaluated using a chi-square test of independence (α=.017; Gay et al., 2006) and are presented
in Table 3.
Table 3
Chi Square Analysis on Association Between Pass Rates and Learning Mode
Classroom
Pass
Fail
Total

22
0
22

Chi Square Test:
Statistic
DF
Chi Square
3
Note. n=307, (α=.017).

Videosynchronous
classroom
12
0
12

Videosynchronous
home
38
5
43

Value
4.05

P-value
.26

Online
214
16
230

The chi-square test of independence results do not support the notion that pass rate and learning mode
were related. Based on these results, we do not have discernable statistical evidence to support the research
hypothesis that pass rates were significantly related to type of course delivery.
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Discussion
This study contributes to the conflicting body of literature that seeks to determine the influence of course
modality on student outcomes. In this study, there were no statistically significant findings regarding end
of course grades, grade distribution or pass rates based on learning mode. In this case, “no significant
difference” in the data results can be considered good news for researchers attempting to determine if
students would be put at a disadvantage by using one learning mode instead of another. Regardless of
learning mode, students in this study tended to do equally well. These results align with other studies that
report no significant difference for short-term outcomes of final course grade in undergraduate statistics
courses (McLaren, 2004; Summers et al., 2005) and successful completion (Dotterweich & Rochelle, 2012).
It should be noted that possible confounding variables of the textbook, course design, types of assignments,
and testing were controlled for by the use of truly standardized curricula across all four learning modes.

Limitations
Four limitations are identified in this study, all of which could be confounding or moderating variables on
the results. Data are from a non-traditional student body whose average age is 34. Most students were
working adults affiliated with the U.S. military. It cannot be assumed the same results would occur with a
more traditional undergraduate student population (18-22 years old). Data were collected from the January
2019 term. Term length was 9 weeks. It cannot be assumed that similar results would occur in other terms
or in more traditional 15-16-week terms without conducting a separate study. Students were not randomly
assigned to each type of learning mode. Students enrolled in courses without interference or guidance from
researchers. Results could be impacted due to the fact that students self-selected into one of the four
different types of courses examined. No controls were built into this research to compensate for students’
prior expertise with statistics.

Recommendations for Future Research
Future work should attempt to explore moderating variables. Only one study reports gender as a
moderating variable; a future study that explores this could support or provide counterevidence to the
conclusion that females are less successful in online statistics courses (Flanagan, 2012).
There are two conflicting studies regarding the influence of the instructor (e.g., explanations and grading)
and course design (e.g., class discussions and quality of problems) (Scherrer, 2011; Summers et al., 2005).
A future study could explore this variable through student perspectives. A measure of student perspectives
could also investigate self-concept in order to explore the assertion by Zimmerman & Austin (2018) that
self-concept does not influence course completion in traditional statistics but does play a role in online
statistics.
Other variables worth exploring in future studies include the use of common syllabi and texts across
learning platforms, faculty experience with course content and technology, and how students select learning
modes when taking classes. The variables of timing (what term the course was taken in) and term length
(traditional versus compressed term formats) should be included in future research to determine their
possible impact on student performance.
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Future studies should be designed to ascertain a better understanding of variables associated with why
students select specific modes of learning. These variables could range from learning style to demographic
and academic preparedness potential as measured through standardized tests. These variables could also
be used to determine if groups under examination are different, which could impact analysis and results.
The methodology of this study could be replicated on both traditional (defined here as ages 18 to 22) and
non-traditional student populations.
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Abstract
The quality of didactic materials is a source of concern for teachers, users, and educational institutions
that offer online education. There is a lack of indicators to help assess the quality of three key types of
didactic materials commonly used in online education: didactic units (i.e., materials that contain
program contents), didactic guides (i.e., materials that provide information), and additional didactic
materials (materials to deepen knowledge). The objective of this article is to present a system of
indicators designed to assess the quality of these types of didactic materials and guide
their creation process. The system was developed based on a critical analysis of existing models
designed to assess the quality of digital didactic materials. The system was validated by 16 international
experts in online education, and a trial application of the system assessed five didactic guides and
didactic units used by online universities in three different countries. Results of the validation process
were triangulated with relevant literature, allowing the authors to make decisions regarding changes
to the system in terms of maintaining, reformulating, or removing indicators. The resulting system
comprises 43 assessment indicators and serves as a guide for designers, teachers, and users in the
creation and selection of didactic materials for use in online education and in the assessment of their
quality.
Keywords: online education, didactic materials, quality, indicators, system, assessment
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Introduction
There is no doubt that didactic materials are an essential factor in online education, where teachers
cease to be the main transmitters of knowledge. In online education, didactic materials are the most
important source of information, as Bautista Liébana et al. (2001) assert, “although all teaching uses
them, online education in particular depends mainly on the materials to such a point that it cannot be
understood without them” (p. 6). Didactic materials are the main instrument for the transmission of
knowledge to students. These materials can also promote independent learning and influence the
quality of the educational process. However, in order for didactic materials to fulfill these functions,
they must be sufficient in quantity and quality.
In online education, there are a variety of didactic materials and different ways of classifying them
(Shattuck, 2014). For example, Blanco Gil et al. (2010) classify didactic materials as conventional
materials (e.g., textbooks, digital boards, and worksheets), audio-visual materials (e.g., slides, videos,
and audio recordings), new technologies (e.g., videogames, presentations, interactive multimedia, Web
pages, WebQuest, forums, and Wikis), materials used to present information (i.e., didactic
units), materials to organize information (e.g., tutorials, guides, conceptual outlines, summaries,
overviews, and flowcharts), and materials to develop skills (e.g., examples, analogies, questions, and
exercises to apply content). In the development of the quality assessment system, we focused our
attention on three types of didactic materials: didactic guides, didactic units, and additional didactic
materials, as they are the most commonly used in online education (see García Aretio, 2014).
We define a didactic unit as a structured and organized material that contains all of the contents of a
program (see García Martín et al., 2010). A didactic guide refers to all materials that provide
information to familiarize students with the subject so that “they do not have to guess or look for
clues” (Asinsten, 2011, p. 6), such as information about what they are going to study and for what
purpose; how, when, with what, and with whom they will study; and how evaluation will be
conducted. Additional

didactic

materials

(also

called

complementary

materials)

constitute

materials that allow students to deepen their knowledge, the reading of which is optional. According to
Blanco Gil et al.’s (2010) classification, these materials may include conventional and audiovisual
materials, new technologies, and materials to develop skills.
When these three types of didactic materials are of high quality, they contribute to improving students’
learning processes, as Hyla (2016) points out, “the main factor that contributes to the learning process
in online

education is

the quality

of

the

didactic

materials”

(p.

152). According to

the Spanish Association for Standardization and Certification (AENOR, 2017), a didactic material of
high quality “is capable of satisfying the needs of its users. This means, when it comes to online
education (i.e., digital environments), that it is effective from the didactic, technological, and
accessibility points of view” (p. 45). In order for the didactic materials to be of high quality, the
professionals involved in the creation process (e.g., designers, teachers) must consider their quality
from the very beginning. However, practice shows that educators often lack knowledge, guidelines, and
specialized literature on how to create or select high quality didactic materials and which indicators to
use to evaluate them (AENOR, 2017; Hyla, 2016; Marciniak, 2017; Padrón et al., 2006; Rushby & Surry,
2016). This gap has not been addressed so far (or has only been partially addressed), as scholars such as
Rodríguez Rodríguez and Martinez Bonafé (2016) note:
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A significant portion of recent research seems to highlight the lack of knowledge that currently
exists when it comes to models and assessment guides for didactic materials, both in printed
and digital formats, and their use in the educational context (p. 8).
A number of scholars and organizations have proposed different models to assess the quality of online
education and the didactic materials used in this type of education (Marciniak, 2018; Vlachopoulos,
2016), such as Nielsen and Morkes (1998), Nesbit et al. (2002), Bravo Ramos (2005), Opdenacker et
al. (2009), Marzal et al. (2008), Morales Morgado et al. (2010), Fernández-Pampillón Cesteros et
al. (2012a), the

National

Distance

Education

University

of

Spain

(UNED,

n.d.),

and

AENOR (2017). These models focus on various contextual dimensions and include indicators that
should be considered when designing or selecting didactic materials; however, the models combine a
diversity of approaches and, at times, respond to contradictory and opposing paradigms. As a result, the
proposed indicators refer to the quality of divergent didactic materials and, moreover, are assigned
different meanings (Marciniak, 2016). In addition, the literature focuses on some aspects of online
didactic materials (e.g., usability, visibility, flexibility, ease of use, and pedagogical and graphic design)
but rarely highlights the need to assess the quality of the three types of didactic materials (i.e., didactic
unit, didactic guide, and additional didactic materials). To address this gap, we conducted a study with
the aim of designing a system of indicators applicable to the creation of quality online didactic materials,
as well as their evaluation and improvement. As Fernández-Pampillón Cesteros et al. (2012b) propose,
In order to definitively address and promote the development of high quality digital didactic
materials, it is essential to have systems to evaluate and recognize the quality of the teacher's
teaching production in addition to those already in place for scientific production. These
systems must necessarily be based on quality assessment models and tools that are easy to use
both by the teachers who create these materials and by the evaluators who are also usually
teachers (p. 26).

Reference Models for Designing the System
Illum Hansen and Toke Gissel (2017) assert,
When we talk about good didactic materials and the quality of didactic materials, this
presupposes that there is a number of fairly stable factors that apply to those who will be using
the didactic materials (students, teachers and educators), and the contexts in which they will be
used (teaching and lesson situations). In other words, it is implicit that they have been judged
on specific didactic functions and purposes in a particular context (p. 129).
To address these challenges, several scholars have developed models related to the quality assurance of
didactic materials intended for online education. Most of the models approach the evaluation
of these materials from different perspectives. Table 1 presents a comparative analysis of 10 of the
models analyzed in the bibliographic research conducted for this study. The analysis is presented in
chronological order.
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Table 1
Comparative Analysis of 10 Models Developed to Assess the Quality of Didactic Materials
Author/Year
Nielsen and Morkes
(1998)

Model description
A collection of general rules for
evaluating the usability of digital
didactic materials.

Nesbit et al. (2002)

The learning object review
instrument (LORI) model is a tool
for evaluating and commenting on
virtual teaching resources. The
model aims to facilitate and
support the evaluation of
multimedia materials.

Assessment dimensions
•
Visibility
•
Correspondence between the
system and the real world
•
Possibility of material control
by the user
•
Internal and external
consistency with standards
•
Mistakes
•
Difficulty
•
Flexibility and efficiency
•
Design
•
Possibility of correcting errors
•
Helping users
•
•
•
•
•
•
•
•
•

Bravo Ramos
(2005)

A guide for evaluating materials
with recommendations for their
creation.

•
•
•
•
•
•
•
•
•

Espinoza and
González
(2006)

Opdenacker et al.
(2009)

An evaluation tool that includes
basic factors for consideration in
the evaluation of printed didactic
materials in a virtual context.

•

The quality assessment of digital
educational material (QuADEM)
model provides a comprehensive

•

•
•
•

•
•

Quality of content
Correspondence with learning
objectives
Feedback and adaptability
Motivation
Design and presentation
Usability
Accessibility
Reusability
Compliance with standards
Efficacy
Ease of use
Quality and quantity of links
Quality and quantity of
multimedia elements
Quality of content
Navigability
Technology used
Visual attractiveness
Suitability to recipients
Identification data
Book format
Graphic design
Content analysis

Educational objectives
Content
Style and language
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method for evaluating the quality of
digital didactic materials used in
blended learning.

•
•
•
•
•
•

Marzal et al.
(2008)

Morales Morgado et
al.
(2010)

FernándezPampillón Cesteros
et al.
(2012a)

A model based on a cognitive
perspective of information
processing and expected student
competencies.

•

The reusable learning teaching
objects assessment tool (HEODAR)
was developed at the University of
Salamanca for the comprehensive
assessment of didactic materials.

•

A model to assess the potential
quality of a digital didactic material
before its use by real users. The
model comprises 10 criteria and
includes an application guide. It
can be applied in peer assessment,
collaborative assessment, or selfassessment.

•

•
•

•
•
•

•
•
•
•
•
•
•
•

National Distance
Education University
of Spain (UNED,
n.d.)

A protocol for the evaluation of
distance didactic materials
addressed to UNED students to
obtain their opinions on the quality
of didactic materials used during a
course.

•

Spanish Association
for Standardization
and Certification
(AENOR, 2017)

The UNE 71362 Standard is a
model to define and evaluate,
quantitatively and qualitatively, the
quality of digital didactic materials.
It includes 15 criteria to measure
the didactic effectiveness of
materials, their technological
effectiveness, and their
accessibility.

•

•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•

Usability
Learning style
Drafting style
Examples
Multimedia
Questionnaires
Recruitment
Loyalty
Literacy skills

Psycho-pedagogical aspects
Didactic-curricular aspects
Technical aspects
Functional aspects

Didactic documentation
Quality of content
Interactivity and adaptability
Motivation
Format and design
Usability
Accessibility
Reusability
Interoperability
Introduction
Objectives
Learning guidelines
Aspects related to the
presentation of the content of
materials
Didactic description: value and
coherence
Quality of content
Capacity to generate learning
processes
Adaptability
Interactivity
Motivation
Format and design
Reusability
Portability
Technical stability
Structure of learning scenario
Navigability
Operability
Accessibility of audiovisual
content
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Accessibility of textual content
The analysis presented in Table 1 shows that the 10 models focus on different aspects of the evaluation
of online didactic materials, such as graphic and pedagogical design, suitability to recipients, content
quality, learning activities, ease of use, visibility, accessibility, and flexibility. The authors of the
analyzed models also propose evaluating other aspects that, in their opinion, define the quality of the
materials to a greater or lesser degree. Yet, these models have certain disadvantages. One disadvantage
is the lack of consensus among the models regarding the number of dimensions and indicators. Some
models evaluate only four dimensions, while others propose up to 15. Furthermore, the models assign
different meanings to the indicators used to assess these dimensions.
An in-depth study of the indicators proposed in these models revealed that their meanings differ
depending on their author and the methodology used. While, for example, Nesbit et al. (2002) equate
the “content quality” indicator with truthfulness, accuracy, a balanced presentation of ideas, and an
adequate level of detail; Bravo Ramos (2005) regards content quality as both the scientific rigor of the
expressive resources and techniques they use. According to Opdenacker et al. (2009), the authors of
the QuADEM model, this indicator assesses the correspondence of a didactic material with the training
objectives and the suitability of the material to its recipients.
It is important to note that none of the analyzed models proposes specific indicators to assess the quality
of the three types of didactic materials commonly used in online education: didactic guides, didactic
units, and additional materials. Although some of the proposed indicators can serve as a frame of
reference to assess elements of these materials, they do not allow for a comprehensive evaluation of
them. To address the disadvantages described above, it is necessary to develop a system of indicators to
help those involved in online education (e.g., designers, teachers, or users) to create or select the three
types of didactic materials and assess their quality.

Methodology
The design of our indicator system was based on bibliographic research of existing models
and standards used

to

evaluate didactic

materials

intended for both traditional

and online education. Based on the results of this analysis, we identified the indicators that should be
considered when creating or evaluating the didactic units, didactic guides, and additional materials that
online teachers use to enrich the teaching and learning process. The results of the bibliographic research
also helped us build a system of 45 indicators to measure each of these types of materials.
As the system was the result of our elaboration on existing models, it was essential to validate it through
a methodological procedure to determine its reliability in terms of the degree to which the proposed
indicators evaluate what they were expected to evaluate. For this purpose, a panel of 16 experts from
different countries (i.e., Chile, Italy, Mexico, Paraguay, Poland, Portugal, Spain, and the United States)
were selected based on their experience in the field of online education didactic materials. The experts
included researchers, online teachers and students, and members of the different accreditation agencies
for the quality of online higher education. The experts were asked to determine the validity of each of
the indicators of the proposed system based on an evaluative judgment of its univocity, relevance, and
importance. The quantitative and qualitative validation of the model was conducted based on the results
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of the expert panel. The qualitative validation was conducted based on a compilation of the experts’
comments on the reasons for their validation and their suggestions to improve the system.
To augment the experts’ qualitative validation, a trial application of the proposed system of indicators
was conducted. The objective of the pilot was to delimit the reliability of the system, to determine the
degree of internal consistency for each of the indicators and for the entire system. The trial application
consisted of assessing five didactic guides and didactic units and a set of additional materials from five
academic programs (i.e., fundamentals of administration, effective communication in health, quality
systems, communication and financing management, and project management) offered by three online
universities in different countries (i.e., Mexico, Poland, and Spain). Access to the virtual platforms of
the participating universities was obtained, and the suitability of most of the system indicators was
verified in the different contexts. Data was collected using assessment protocols for each material, which
served as a guideline for observation and evaluation. By way of example, Table 2 shows a fragment of
the protocol for the assessment of didactic unit.
Table 2
A Fragment of an Assessment Protocol
Indicator

Assessment
Yes
No

The didactic unit presents the
objectives of the learning process
to be achieved by its end.
The didactic unit contains a set of
learning activities.

X

X

Comments
The didactic unit does not present the
educational objectives of the learning
process.
The didactic unit contains a wide range of
learning activities, which include, among
others: drafting of essays, drafting of
comparative tables, case studies, and
watching and commenting on videos.

Results of the trial application of the system were triangulated with the experts’ validation and relevant
literature, which allowed us to make decisions regarding each of the system indicators: whether they
should be maintained, modified, or eliminated (see example in Table 3). This process resulted in a
definitive system of 43 indicators for the assessment of the quality of didactic materials for online
education.
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Table 3
Triangulation of Results for Indicator 29: The Didactic Guide Includes the Thematic Contents of the
Online Training Program
Quantitative validation
Indicator with high levels
of validity across
quantitative indexes:
average index = 0.80;
average CVR index = 1;
average Fleiss Kappa
index = 0.83.

Qualitative validation
Universities: All of the
universities used this
indicator.
Experts: Indicator with
maximum validity in all
criteria.

Relevant literature
García Martín et al. (2010) affirm that
didactic guides must provide information
on the contents of the subject and its
grouping into didactic units.
According to National Agency for Quality
Assessment and Accreditation
(ANECA, 2019), teaching guides should
contain a description of each subject (e.g.,
objectives, competencies, bibliography, and
syllabus), training activities, and evaluation
systems.

Note. Researchers’ decision: The indicator is maintained.

Results
Proposed Indicators
The system includes a total of 43 assessment indicators. Table 4 presents the system structure, in terms
of the distribution of indicators across the didactic material types.
Table 4
Distribution of Indicators to Assess the Quality of Didactic Materials for Online Education
Didactic material
Didactic unit
Didactic guide
Additional didactic materials
Total

Indicators (n)
23
11
9
43

The 23 indicators chosen to assess the quality of didactic units allow us to assess, among other factors,
whether the title of the material is clear and whether the material includes an index and an introduction,
presents the learning objectives, contains all content on the subject, is well structured and organized,
and presents basic and additional bibliography and other supporting elements. The 11 indicators
proposed to assess the quality of didactic guides allow us to determine whether the material provides
students with information about what they are going to study, why, how, when, with whom; and how
they can evaluate what they have learned. In addition, these indicators allow us to assess whether the
didactic guide includes all of the information necessary to familiarize students with the elements of the
program and whether these elements are organized in a manner that allows for meaningful learning
experiences. The nine indicators chosen to assess the quality of additional didactic materials allow us to
assess whether there are additional materials on the subject, of different types, that are suitable for
online education; and whether they are sufficient in quantity and quality. Furthermore, these indicators
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assess the technical aspects for all types of materials, such as ease of use, interactivity, navigability,
interoperability, and accessibility. Table 5 presents the system of indicators chosen to assess the quality
of the three types of didactic materials mentioned above.
Table 5
The System of Indicators for Quality Assessment of Didactic Materials in Online Education
No.

Indicator

Description

Didactic unit
Title
1

The title of the didactic unit refers to its
most relevant content.

The title of the didactic unit must make
reference to its most relevant aspects.

2

The title of the didactic unit is easy to
understand.

The title of the didactic unit must be clear and
easy to understand, use simple language, and
clear and direct terms according to the
audience and the subject terminology.

Index
3

The index of the didactic unit is
comprehensive.

The index must indicate the exact location of
each topic and subtopic of the unit for the
student (i.e., it is comprehensive).

4

The index of the didactic unit indicates
the page on which each subject is
explained.

The index should indicate the pages of each
topic to facilitate navigation by the student.

Introduction
5

The didactic unit contains an
introduction.

The didactic unit must contain an introductory
text that helps familiarize the student with the
subject, lexicon, and other aspects of the
content to be studied.

6

The didactic unit contains a summary of
its content.

The introduction should briefly explain each
part of the unit (i.e., its topics) and present the
objectives; expected results of the learning
process; or, at least, its purpose.

7

The didactic unit briefly explains each
part of the unit.

The introduction must capture the student’s
attention from the start. It must invite the
reader to continue reading.

Learning objectives
8

The didactic unit presents the objectives
of the learning process to be achieved by
its end.

The didactic unit must present the educational
objectives, clearly describing what is to be
achieved upon completion.
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9

All the educational objectives of the
didactic unit are appropriate to the
student’s graduation profile.

All objectives of the didactic unit must be
appropriate to the student’s graduation profile
in terms of cognitive, procedural, and
attitudinal competencies.

Development of content
10

A minimum of 25% of the presented
information must have been generated in
the past 5 years.

The contents of the didactic unit must be
updated based on new advances in research,
regulations, and current knowledge. A
minimum of 25% of the references cited must
have been published in the past 5 years.

11

The contents of the didactic unit match its
learning objectives.

The contents of the didactic unit must be
consistent with the learning objectives set
therein.

12

The contents of the didactic unit are
complete and guarantee the achievement
of the learning objectives of the online
program.

All contents of the didactic unit must be
complete and comprehensively present the
subject, while citing research, work, or
publications on the subject.

13

The contents of the didactic unit include
multimedia resources.

The contents of the didactic unit must take
advantage of multimedia technology, rationally
combining text with photos and/or audio,
images, and videos, among other media.

14

The contents are presented in a visually
attractive manner and attract the
student’s attention.

The contents of the didactic unit must attract
the student’s attention. The contents should be
visually attractive (i.e., they should include
charts, figures, and graphs in color).

15

The contents of the didactic unit respect
copyright laws.

Plagiarism should be avoided in the contents of
the didactic unit. Authors should not be cited
without presenting the source of the cited
information.

16

The didactic unit contains a closing
summary of the contents.

The didactic unit must contain information
that summarizes all of the studied subjects.

Bibliography
17

The didactic unit contains a basic
bibliography.

The didactic unit must contain the references
of the texts cited therein.

18

The didactic unit contains an additional
bibliography.

The bibliography must be divided into basic
bibliography and additional bibliography, so
that the student can expand their knowledge
on the topics covered in the unit.
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19

A minimum of 25% of the recommended
bibliography should have been published
in the past 5 years.

A bibliographic review should identify what is
currently known on the subject. A minimum of
25% of the additional bibliography should have
been published in the past 5 years.

Other elements to support the learning process
20

The didactic unit contains a glossary.

At the end of the didactic unit, basic and new
terms introduced in the unit must be defined
and clarified.

21

The didactic unit contains a set of learning
activities.

The didactic unit must propose activities in
order for the student to verify the knowledge
they have acquired.

22

The didactic unit contains a set of selfassessment activities.

The didactic unit must include self-assessment
activities that allow the student to determine
their progress in the learning process.

23

The didactic unit contains solutions to the
self-assessment activities.

The didactic unit must contain solutions to the
self-assessment activities, so that the student
can resolve any doubts when completing the
activities.

Didactic guide
24

The didactic guide presents information
that allows the student to identify the
program of the subject.

The cover of the didactic guide must indicate
the title of the program, the center, the type
(compulsory or optional), the number of
European Credit Transfer and Accumulation
System (ECTS) credits, the career (or training
cycle) in which the program is included, and
the online teacher in charge of the subject.

25

The didactic guide contains an index.

The didactic guide must include an index of the
topics and the page numbers of each topic.

26

The didactic guide introduces the
teacher(s) responsible for the
development of the program.

The didactic guide must present the teacher(s)
who will develop the online program. The
presentation must include information, such as
full name, academic training (bachelor’s,
master’s, and doctoral degrees), and area of
research.

27

The didactic guide includes an
introduction of the program.

The didactic guide must briefly summarize the
fundamental aspects of the online program.

28

The didactic guide presents the learning
objectives and results to be achieved by
the completion of the program.

The didactic guide must present the objectives
and expected results, clearly describing what is
to be achieved by the completion of the
program.

190

A System of Indicators for the Quality Assessment of Didactic Materials in Online Education
Marciniak and Cáliz

29

The didactic guide includes the thematic
contents of the program.

The didactic guide must include an index of the
thematic contents of the program and an
outline of the contents and develop the themes
(or modules) of the program in more detail.

30

The didactic guide includes the teachinglearning methodology that will be
implemented throughout the program.

The didactic guide must describe the
methodology of the online program, the
teaching and learning strategies, and the
didactic materials that will be used and that
will be available to the student throughout the
program.

31

The didactic guide presents the learning
activities that the student must complete
to pass the program.

The didactic guide must include the learning
activities, their schedule, and the methods of
delivery for the student.

32

The didactic guide includes assessment
strategies of the student’s progress.

The didactic guide must describe all
assessment strategies of the student’s progress.
In addition, evaluation and qualification
criteria must be presented.

33

The didactic guide includes the basic and
additional bibliography of the program.

The didactic guide must contain the
bibliography of the program divided into basic
(compulsory) and additional bibliography.

34

The didactic guide presents instructions
on the forms of communication with the
online teacher and tutoring schedule.

The didactic guide must provide students with
specific instructions on the means of
communication with the online teacher and the
virtual and face-to-face tutoring schedule (if
applicable).

Additional didactic materials
35

The course program offers a set of
additional didactic materials.

Additional materials consist of materials that
allow the student to deepen their knowledge on
some of the studied topics. Reading these
materials is optional.

36

The syllabus of the subject indicates a set
of Web-based didactic materials.

In online education, a set of Web-based (or
digital) didactic materials should be used to
facilitate the teaching-learning process.

37

All of the program’s didactic materials
have been chosen based on clear selection
criteria.

Didactic materials should be chosen according
to well-defined selection criteria.

38

All didactic materials are consistent with
the learning objectives of the program.

The correspondence of the materials with the
learning objectives indicates their validity. The
materials are valid when they favor the desired
learning process and enable the achievement of
the results expressed in the learning objectives.

Technical aspects for all types of materials
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39

Ease of use

The materials should be easy to use.

40

Functioning

All materials should function well.

41

Navigation

The materials must allow the student to
comfortably navigate from one to the other
depending on the course format.

42

Interoperability

The materials must allow use in multiple
environments and computer systems.

43

Accessibility

The materials must be accessible from the
virtual campus. They must also be adapted to
students with visual, auditory, or motor
disabilities in order to allow them to study.

Validation of the System of Indicators
Given the limited scope of this paper, we present a summary of the qualitative validation of the
indicators by the experts who determined the validity of each of the proposed indicators based on an
evaluative judgment of their univocity, relevance, and importance. We also present some of the experts’
comments regarding the indicators.
The results indicate that the experts considered all of the indicators to be univocal in their semantic
definitions and relevant to the dimensions in which they were included. However, based on the experts’
judgments of the importance of the indicators, two of the 45 indicators were eliminated because they
were not considered to impact the quality of didactic materials in online education: “Variety of didactic
materials and resources” and “Interactive content elements of the didactic unit.” According to the
experts, a greater variety is not a sign of the high quality or success of didactic materials; and students
are not always required to interact, as sometimes a linear behavioral structure is designed so that
students must follow from beginning to end. Table 6 presents some of the experts’ comments regarding
the indicators.
Table 6
Results of the Qualitative Validation of the System Indicators: Experts’ Comments
Indicator
1
2

4
5

Experts’ comments
•
Apart from the curiosity that the title must arouse, it must give an idea of the
content to the point of summarizing what the didactic unit will present next.
•
We must choose the degree of detail (exhaustiveness) regarding the items to be
included. It is not the same for the index to contain all of the sections of the
didactic unit, as it is to contain only the most important ones so as not to make it
endless.
•
If the didactic unit is long (more than 5 pages), an index is essential.
•

An introduction is essential. If we err there, we have a good chance that the
student will skip that part and not continue reading.
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•

The introduction to the didactic unit must introduce elements that are of great
interest to students.

6

•

9

•
•

10

•

13

•
•

14

•

15

•

17

•

It is not understood what “briefly” means. I think it is more convenient for me to
summarize the content and present the objectives, learning outcomes, or at least
the purpose.
This indicator is basic.
The learning objectives or results will give us the competencies that the student
must achieve upon completing the program.
If the information is out-of-date it is not useful for learning. Furthermore, it
must come from good sources.
It is desirable that the didactic unit include multimedia elements.
The objective of using all of these resources must be pedagogical not just playful
or illustrative.
I agree with the importance of the visual attractiveness of the didactic unit in
order for it to be more motivating, but it is also important to take into account
the importance of the content and the need to study it thoroughly to understand
it.
The issue of copyright is important, not only for legal aspects, but also for the
quality and reliability of the references provided.
It is important that the bibliographic sources used are current, but it depends on
the subject.
I am not quite sure of this statement. The sources managed by the author of the
didactic unit must be current; but, depending on the subject, this requirement
will be more or less critical.
It’s better if the activities can be corrected by the students themselves.
If the didactic guide is short (4–5 pages), the index does not make sense. If it is
long, the students will not read it. Here the index is convenient for the possibility
of selective reading.
The introduction to the program is essential to the didactic guide.
If we want the didactic guide to be complete, it will be necessary to include the
expected results of the learning process and the achievement indicators for each
topic.
The description of the teaching-learning methodology is fundamental.
This aspect [learning activities] is essential in online education programs.
If we want to play fair, the strategies for the assessment of the learning results
must be described in the didactic guide.
The bibliography must be reasonable in terms of the documents it includes, both
when it comes to basic bibliography, as well as additional bibliography.
These resources, included in the didactic unit as part of its additional activities,
are essential to online training. The content, in this way, is not limited to the
didactic unit.
It is important that a set of Web-based didactic materials and resources are
indicated, but it can greatly complicate resource selection.
It is obvious that the didactic materials are consistent with the learning
objectives of the program. But since they are complementary to the didactic unit,
the range of objectives can be extended and go beyond those formulated in the
didactic unit.

•

21
25

•

27
28

•
•

30
31
32

•
•
•

33

•

35

•

36

•

38

•

•

The experts’ validation allowed us to refine and improve the system in accordance with their comments.
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Implications and Conclusion
The quality of didactic materials is the primary factor that shapes the perception of online learning and
content engagement among online course participants. In order for didactic materials to be of high
quality, the persons involved in developing them (e.g., authors, designers, and teachers) should consider
the quality aspect from the outset of the development process. Online education applies a variety of
didactic materials; however, online teachers, students, and designers who create, modify, and use these
materials may not know whether they are of high quality and whether they meet the minimum
requirements for online education (Marciniak, 2018; Vizoso, 2018).
A number of authors have designed models to help create and assess didactic materials for online
education. However, “there is no basic agreement among them regarding the indicators to be applied
when creating and assessing these models” (AENOR, 2017, p. 45). Furthermore, the models do not
include specific indicators to assess all of the elements of the didactic materials used in online education.
A system of indicators to assess these didactic materials in a comprehensive manner is, therefore,
needed. The system of 43 indicators presented in this paper allows users to assess the quality of three
types of didactic materials most commonly used in online education: didactic guides, didactic units, and
additional didactic materials. The trial application of this system to assess five online didactic materials
used by universities in different countries allowed us to verify its utility and great potential to improve
the quality of such materials. However, the system is not static; it allows for dynamic implementation
based on its evolution through adaptation, removal, and/or incorporation of new indicators. Application
of the system depends on the needs of each university; and, it can be applied by designers, teachers, and
users as a guide to create, select, and assess the quality of the three types of didactic materials used in
online education.

Future Research
The proposed system provides a framework for future research. Some of the aims of this research are,
•

To apply the proposed system to a select sample of didactic materials used by universities in
different countries in order to identify which indicators remain stable and which can be
adjusted to the specific context of each university.

•

Given the variability of the conditions in which online didactic materials are created and used,
the need for research to adjust the system to the specific context of each university is justified.

•

To undertake a comprehensive analysis of the system indicators in existing standards and
models designed to assess didactic materials for online education; as, upon analyzing these
models, we have identified different meanings assigned to them by each author.

Research Limitations
In all research processes, it is common to encounter constraints that the researcher must overcome in
order to achieve the research objectives. A number of constraints were encountered in this research:
•

The scarcity of literature regarding the quality of online didactic materials limited the breadth
of the bibliographic research conducted.
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•

The analysis of the indicators in existing models and standards was general. Nevertheless, a
more detailed analysis of each indicator, document, process, and other characteristics was
necessary.

•

Of the 25 experts who were invited to participate in the validation of the system, only 16 experts
participated.

Nonetheless, the difficulties listed above did not hinder the development of the research or limit its
thoroughness, and thus the results of the research are supported by the framework of the analysis
conducted.
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Abstract
Online learning environments (OLE) continue to expand due to the COVID-19 pandemic and the
transition of a majority of educational institutions and universities worldwide from traditional
classroom settings to online learning methods. The purpose of this study was to understand the
perceptions of learners at a university in India toward the sudden transition from traditional face-toface learning to an instructor-led OLE due to the pandemic-induced lockdown enforced across India in
March 2020. Using a qualitative case study approach, structured interviews were conducted via
Microsoft Teams with 35 learners from Savitribai Phule Pune University, a large public university in
India. Interviews comprised eight open-ended questions, which were validated by experts. Results
indicate that learners accepted the transition toward the OLE. Five key themes arose from the interview
data: accessibility and comfort, Internet connectivity, OLE effectiveness, course content, and
interactions between students and instructors. The study provides insights to the researchers with the
emergent themes from the research. Also, it carries practical implications concerning implications
regarding infrastructure readiness for remote learners, acceptance, and adoption of OLEs by faculty
instructors, organizational support, and facilitating conditions.
Keywords: online learning environment, OLE, learner perceptions, COVID-19, pedagogical issues,
learning dynamics, India
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Introduction
The COVID-19 pandemic has led a majority of universities/educational institutions across the world to
switch to online learning pedagogies. Nationwide lockdowns, which have been imposed in many
countries, have resulted in the closure of university and college campuses and a transition toward online
learning. Beginning in March 2020, many countries including India have practiced strict lockdown
measures. India imposed a complete lockdown on March 24, 2020 (Gettleman & Schultz, 2020; Press
Information Bureau, 2020), which resulted in the closure of educational institutions, universities, and
colleges across the country, significantly impacting academic activity (Sharma, 2020). As Sharma
(2020) asserts, the pandemic is paving the way for a paradigm shift in the Indian education system,
with the accelerated adoption of digital technology. Some experts in India consider online education a
contingency measure and not a long-term strategy (Agha, 2020). Academic institutions are challenged
to adapt to changing demands in the short term, while maintaining the effectiveness of session delivery.
As businesses and the economy have been affected by the pandemic (Romei, 2020; Walker, 2020), so
too has the education community (Alexander & Kwatra, 2020; John et al., 2020). The education sector
has been required to transition to an online learning environment (OLE) to meet learner needs and
ensure the continuity of curriculum and learning processes. The transition to OLEs has not been without
challenges, as many institutions and learners depend on the availability of online learning platforms.
Understanding OLEs plays a crucial role in delivering quality education and enhancing learners’
knowledge. The quality of OLEs involves various factors, including Internet connectivity, access to
technology, infrastructure to conduct sessions, participation and interaction of learners and faculty
instructors.
According to Hofmann (2002), online learning has gained increased importance due to the availability
and accessibility of Internet technologies. Learning environments differ in their design and execution
depending on learning objectives, target audience, access (physical, online, and/or both), and content
type (Moore et al., 2011). Based on delivery method, the most popular learning environments are
distance learning (Keegan, 2013; King et al., 2001; Moore, 1990), e-learning (Nichols, 2003;
Tavangarian et al., 2004; Triacca et al., 2004), and online learning (Carliner, 2004; Lowenthal et al.,
2009; Oblinger & Oblinger, 2005). As an instructional delivery system, distance learning offers learners
the opportunity to participate in courses and programs from remote locations with the help of Internet
technology. Distance learning opportunities have had a profound impact on beliefs about learning and
teaching (Zapalska & Brozik, 2006). OLE can be instructor-led, self-paced, or self-directed depending
on the delivery method (Moore, et al., 2011). In this study, the researchers focused on instructor-led
OLE.
The COVID-19 pandemic has reinforced the importance of technology and virtual learning in education.
While OLEs provide learners with numerous benefits, the sudden shift to a virtual environment due to
the pandemic requires detailed study. The purpose of this study was to understand the perceptions and
concerns of learners at Savitribai Phule Pune University, India, who are accustomed to traditional faceto-face learning, toward the sudden transition to online learning in March 2020 due to the pandemic,
as well the impact of this transition on their learning. The authors addressed the following research
question, what is traditional learners’ perception of online learning and what is its acceptability in India,
in the context of the shift to OLEs due to the COVID-19 pandemic?
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Online Learning Environments (OLEs)
OLEs have been described as access to learning experiences through the use of technology (Benson,
2002; Carliner, 2004; Conrad, 2002). Dhawan (2020) defines online learning as “learning experiences
in synchronous or asynchronous environments using different devices (e.g., mobile phones, laptops,
etc.) with Internet access”. Current literature focuses on the benefits of online learning platforms where
learners can access classrooms from anywhere. Previous studies have also identified the benefits of
OLEs from the learners’ perspective (Chakraborty & Nafukho, 2014). Benefits of OLEs include enabling
participation from across the world (Baker et al., 2009); improving computer skills due to the
computer-mediated classes (Robinson & Hullinger, 2008); facilitating critical thinking and practical
application of knowledge (Chen, 2014); and providing opportunities for use of higher-order skills, such
as problem-solving and collaboration (Duderstadt et al., 2002).
Although technological innovations have created diverse options for OLEs (Amirault, 2015), the shift
from the familiar traditional face-to-face learning environment poses challenges to the instructor as
well as the learner due to the complex nature of the OLE (Chakraborty & Nafukho, 2014). Researchers
have argued that online and distance learning environments are not adequate in developing learners’
generic competencies, a primary concern for educators (Gvaramadze, 2012). Furthermore, learners
interact and engage differently in virtual learning environments compared with face-to-face settings,
which alters their learning outcomes (Harris & Nikitenko, 2014). Instructors’ reduced interaction with
learners and the lack of immediate feedback and response complicate the situation (Littlefield, 2018).
Studies have emphasized that OLEs require a different pedagogy and set of skills from traditional
classrooms (Boling et al., 2012).
Recent studies in the United States concerning the shift to online and digital learning platforms, due to
the COVID-19 pandemic, focus on schools (Reich et al., 2020), the use of online learning to complement
traditional learning modes (Barboni, 2019), the use of flipped classrooms, online practice sessions, and
teleconferencing for resident medical students (Chick et al., 2020), and best practices for developing
courses using OLEs (Sun & Chen, 2016). Educators in developing countries are faced with the necessity
to transition to online teaching with minimal or no training. Furthermore, classroom sizes in developing
countries are generally larger than in developed countries, and OLEs make classroom monitoring and
communication with all learners challenging. In India the situation is particularly difficult due to the
large number of learners and inadequate technological and communication infrastructure. The
prevalence of the Internet in India has grown over the years, but Internet speed and connectivity remain
unreliable with fluctuations occur depending on the area and region. Furthermore, both learners and
instructors lack the laptops, printers, Webcams, and speakers required for online learning.

Methodology
The study adopted a qualitative case study approach (Johnson & Christensen, 2019), to explore the
phenomenon based on practical real-life scenarios (Merriam, 1998). The study focused on the
experiences of learners in the transition to online learning during the COVID-19 pandemic and the
closure of all educational activities across India.
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Participants
Participants in this study were students pursuing a master’s degree in business administration at a
business school affiliated with Savitribai Phule Pune University, a public university in the city of Pune,
the second-largest city in the state of Maharashtra and the eighth-most populous city in India. All
participants studied full-time and were not employed while enrolled in the program. At the time of the
study, the learners were in the second of four semesters in the program. With the enforcement of a
lockdown in March 2020 across India due to the pandemic, classroom teaching at the business school
was cancelled, and the remainder of the course syllabus was delivered through an OLE, on platforms
such as Microsoft Teams. Interviews were conducted with the participants at the completion of the
second semester in mid-April 2020. A total of 35 learners participated in the study. More than half of
participants were male (57.14%) and 42.86% were female; 80% of the participants were between the
ages of 21 and 24 years old and 20% were between the ages 25 and 30 years old. Participants used either
a smartphone (65.71%) or a personal computer/laptop (34.28%) to attend classes online during the
lockdown.

Data Collection
Structured interviews were conducted with 35 learners via Microsoft Teams. Participants were asked
eight open-ended questions on the transition to OLE due to unforeseen circumstances and their
perspectives on teaching and learning in a technology-mediated environment (Table1). The interview
questions were validated by a panel of experts from the university: three faculty members and two
students, who had been actively engaged in online learning in the previous 3 months. Two of the faculty
members were experts in information technology and had been responsible for setting up the online
learning platform at the institute. A pilot study was also conducted to assess the appropriateness of the
interview questions with a sample of four learners. An iterative process was conducted to establish the
reliability and face validity of the questions.
Table 1
Interview Questions Protocol
Interview questions
1.
What were your experiences transitioning from a face-to-face learning environment to
an OLE?
2.
Do you feel there were any skills you lacked that may have helped you make the
transition to online instruction?
3.
What skills from the face-to-face learning environment do you think transferred
directly to learning effectively in the OLE?
4. What do you think are the strengths and weaknesses of online sessions conducted by
the institute?
5.
Did the faculty encourage learners to contribute to collective knowledge?
6. Did the faculty accommodate and support learners with different learning needs?
7.
Did the present social situation and characteristics in the country discourage learners
from participating in the online sessions?
8. Comment on your ability to find and manage time effectively to participate in online
sessions.
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Data Analysis
Interviews were transcribed and initial coding was conducted using NVivo software, which led to the
identification of patterns, categories, and relationships among the codes. A total of 15 categories were
identified in the interview data. The categories were further analyzed and five key themes emerged.

Findings
The increased risk of infection due to the COVID-19 pandemic and the restrictions imposed on the
movement of individuals by the regulatory bodies across India impeded classroom teaching. In the
interviews, participants shared their perceptions on the shift to an OLE at their university due to the
pandemic and the benefits and challenges of online learning. Five themes emerged from the analysis of
the participant interviews: accessibility and comfort, Internet connectivity, OLE effectiveness, course
content, and interactions between learners and instructors.

Accessibility and Comfort
Accessibility and comfort were a prominent theme in the participants’ responses to the interview
questions. The word “accessibility” is defined as the quality of being able to easily reach and use
(Kulkarni, 2019). The quality of comfort is twofold. It refers both to comfort or ease in using the
technology and the comfort arising from the flexibility of place and time in accessing the online content.
Online teaching helped learners easily reach their classes at any time and from anywhere. The
participants preferred the OLE to traditional classroom learning as it provided them with easy access
to the course content and the comfort of learning from home. Some of the participants’ responses are
presented below.
Joining a session is just a matter of click. We could get connected to a session in the ease of
being in our bedroom/study room. Planning a day becomes easy as it saves travel time/session
organizing, accommodating time. (Participant 13, female)
As I know my session starts at 10, I connect to the meeting 5 minutes before. No, there were no
issues with time management. It is so comfortable. (Participant 15, male)
The main advantage of online learning is that students can participate in classes from anywhere
in the world provided they have a computer and an Internet connection. Besides, the online
format allows physically challenged students and teachers more freedom to participate in class.
Participants access the virtual classroom through their computers instead of having to go to
class physically. (Participant 18, male)
Convenience is a major benefit of online education. (Participant 7, male)
The learners mentioned that prior to the transition to the OLE, they went to the university even for a
single class, wasting a major part of their day in unproductive travel time. Online learning made
attending classes convenient, saving learners both the time and energy. However, the positive impact
of accessibility is, to a certain extent, mitigated by the fragile Internet connectivity in many parts of the
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country. For the classes to be truly comfortable and accessible, access to reliable Internet connectivity
is required.

Internet Connectivity
Participants emphasized the importance of having a computer and Internet connectivity to participate
in the online classes. Having a desktop, tablet, smartphone, or laptop and access to the Internet with
unhindered, seamless connectivity are required for learning in online environments. Most of the
participants (n=32) stated that Internet connectivity was one of the biggest barriers to their online
learning. Due to fluctuations in Internet connectivity across the geographical locations in which the
participants resided, effective online learning was not always possible, resulting in reduced learner
motivation; and, in some cases, learners were unable to attend classes, especially from remote locations,
such Amravati, Jalgoan, Ratnagiri, and Raigarh. The learners pointed out that the technological
limitations arising from poor network connectivity, and glitches in the audio/video functions due to low
network speed, were a major cause for lack of motivation. Low Internet speeds resulted in loss of
microphone and speaker functions, with negative impact on learner attention and motivation,
rendering the teaching and learning process ineffective.
The biggest lack of motivation to attend lectures is from technological limitations due to the
reliability of Internet connectivity. Poor network, glitches in the audio/video make it hard to
link the topic and the voice of the lecturer, which causes the lecture to be ineffective and hard
to understand. Too much noise in the background make it hard to concentrate in the lecture.
Too much mail in the email inbox regarding the lecture schedules and invites. Everything gets
piled up, and it makes it so hectic. Some students feel that online lectures consume a lot of
Internet data, which they have to reserve for the rest of the day. (Participant 27, female)
[The OLE] is good but a little bit of distraction and technical issues due to network problems
create hurdles between classes. (Participant 14, female)
We are on time to attend the session, but the Internet connection stability went the wrong way
many times. (Participant 30, male)
Some students want to connect and learn but are not able to because they don’t have that much
Internet access or have connectivity problems in their area. (Participant 29, male)
Being in a hometown, which is a small village, there’s always this problem of Internet
connectivity. So here we need to find certain places where Internet connectivity is good enough
to attend online sessions. Otherwise, as far as theoretical subjects are concerned, there are no
major drawbacks as platforms like zoom are quite good enough for teaching activities.
(Participant 34, female)
Online sessions are needed for the current situation during this lockdown. It will help students
to complete their academic requirements and also enable the use of technology for the right
purpose. This comes under strengths. While many students are from a rural background,
Internet services, bad network connections, technical issues are some weaknesses of online
sessions. (Participant 24, female)
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As the research was conducted during the ongoing lockdown in India, the learners were sensitive toward
the imposed restrictions on the movement of the instructors and considered OLEs the need of the hour.
The shift to online learning enabled the completion of academic requirements, but the learning process
was hindered by the lack of or poor Internet connectivity. A reliable Internet connection was seen as a
basic requirement for uninterrupted sessions. The constant disturbances caused due to poor
connectivity had negative impact on the effectiveness of the OLE.

OLE Effectiveness
The majority of participants (n=30) commented on the effectiveness of the OLE; however, their views
were significantly divided. While some participants opined that online learning was more constructive
than traditional learning and helped them concentrate better, some participants considered OLEs
ineffective. Thus, this theme is divided into effective learning environment and ineffective learning
environment.

Effective Learning Environment
Compared with traditional classroom learning, the OLE presented learners with unique benefits. Some
participants mentioned that online learning afforded better focus on learning without the nuisance
created by mischievous learners in traditional classroom environments or external disturbances.
Online teaching makes students’ misbehavior/disturbances and the audibility problems of
classrooms into exceptions. (Participant 2, female)
Online teaching enables every student or member of the online meeting to listen to what the
teacher or host is saying personally, hence everything that is taught is absorbed by the students
to the fullest as there are no external disturbing factors to the concentration. (Participant 8,
male)
Another participant added that the OLE improved the visibility and clarity of visual learning aids:
The presentation visuals, which used to be unclear to all the corners of the classroom/hall…are
now visible and crystal clear due to the screen sharing feature of online teaching. The faculty’s
teaching are disturbed less (apart from the technical issues), which enables them to teach
smoothly. (Participant 3, male)

Ineffective Learning Environment
Some participants highlighted the shortcomings of the OLE, including Internet connectivity issues and
lack of one-on-one discussions and clarification with the instructor. Some participants believed that the
sessions turned into instructors’ one-way communication and that the teaching materials were not
effectively presented. Another aspect that the participants pointed out was learners’ inability to
concentrate in the sessions due to the many distractions they encountered and the instructors’ lack of
control in the online environment.
Not every student can clear their doubts; there are disturbances in audio and in the network….
there’s no whiteboard where the topics are explained in a flowchart. Online there is just the
screen and PowerPoint slides, and the main problem occurs when it comes to numerical topics.
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During lectures, our Wi-Fi or data is ON so there’s a lot of notifications, messages pop up, so
there is a chance to get disturbed a lot. (Participant 17, female)
Few students can give 100 percent to online sessions, but there is a lack of seriousness about
online sessions for many students because in-class teachers aware of students’ concentration
but here in online sessions it is not possible to give attention to students; and distractions from
study because of the current situation are possible because there may be negativity in students’
mind about their future career. (Participant 21, female)
Sometimes it’s difficult to concentrate as one is home. And the feeling of seeing face-to-face and
virtual makes a big difference. The seriousness sometimes is lacking as there are distractions.
(Participant 23, female)
The ambiance of the classroom is what I miss as that environment helps me personally to think
more. (Participant 26, male)
While Participant 26 found the OLE effective in many ways, he preferred traditional classroom learning.
The effectiveness and ineffectiveness of OLEs is also entangled with the kind of course that is being
taught.

Course Content
Even the participants who agreed that online learning is effective stated that numerical or practical
classes were difficult to understand online. A general notion arising from the interviews highlights the
suitability of online learning for theoretical courses and not for practical courses involving numerical
concepts.
For a theoretical subject there are no problems; but for the numerical part, it is a bit difficult
but still manageable. (Participant 1, male)
As for numerical, it is getting difficult to understand. (Participant 25, female)
Subjects like accounts, it is hard to understand in an online platform. Even for commerce
students. (Participant 27, female)
It feels good to learn through online platforms, theoretical subject learning is good.... But, yes,
numerical subjects can face some issues; it’s okay, our faculty are supporting us with everything
possible: notes, a question bank, assignments, presentation, practice problems, etc.
(Participant 29, male)
Participant 29 clarifies an important point regarding online teaching: Ultimately, ineffective classes can
be made effective with constructive teacher-learner interactions.

Interactions Between Learners and Instructors
It was a consensus among the learners that the physical absence of the faculty instructor mattered most
to them. The participants felt the connection between the learner and the instructor was missing in the
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OLE. Due to the physical distance, learner participation was negatively impacted, leading to one-way
communication of the instructor.
The online class is not participative as compared to face-to-face teaching. (Participative 23,
female)
The classes online become very boring sometimes. It is not as interactive and lively as classroom
teaching. (Participant 31, male)
I just doesn’t feel it’s a class. Most of the time all cameras are off, microphones are off; we hear
only what the teacher says, or if one student answers. It seems we are listening to the radio.
(Participant 32, male)
Furthermore, learner participation was hampered due to the challenges faculty instructors faced in
seamlessly delivering sessions and courses using the online interface as well as difficulties the learners
experienced themselves.
Many faculties find an issue with the interface of the applications used. There is not much
effective control as it could be in a [physical] class. (Participant 19, male)
The online environment is very convenient but sometimes it creates a problem due to people
not able to understand the user interface. (Participant 1, male)
The OLE caused barriers to participation, which led to a diminished experience of the connection
between students and instructors. As participant 32 mentioned, the digital setup seemed to lead to a
lack of interest among learners with negative impact on their connection with instructors.
A word cloud formed using keywords from the participants’ interview responses are presented in Figure
1. The frequency of the participants’ use of the keywords is reflected in the size of the words in the figure.
The larger the word, the more frequently it was used. The participants used words like faculty, face-toface, session, and interaction quite often during the interviews. This shows an increased inclination
towards the face-to-face interaction over the online mode of teaching. The importance of faculty
members cannot be negated in the online learning environment either. Subsequently, online teaching,
internet, comfort, content, and topic were the interviews' highlighted words. Closer inspection with
participants' responses revealed that students were apprised about the pandemic situation and accepted
the online mode of teaching. Nevertheless, the content and topic of discussion weighed in on online
teaching and internet connectivity at their locations.
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Figure 1
Word Cloud of the Keywords Participants Used Regarding OLEs

Note. The word cloud was created using free online tool available at: www.wordclouds.com.

Discussion
The study focused on learners’ perceptions of the sudden shift from the traditional learning
environment to an OLE, due to the COVID-19 pandemic, and the perceived benefits and challenges of
the OLE. Five themes emerged from the analysis: accessibility and comfort, Internet connectivity,
effectiveness of the OLE, course content, and interactions between the learners and the instructors. The
themes that emerged in this study are similar to the findings of earlier studies and, at the same time,
are unique to the geographical context of the study: the city of Pune, the second-largest city in the state
of Maharashtra, the commercial capital of India.
Accessibility and comfort facilitated the learners’ participation in online learning but also hindered it
many times. The importance of accessibility and comfort in the OLE has been identified in earlier
research as well (Hill, 2002; Hung et al., 2010; Kebritchi et al., 2017). Making technology accessible,
and integration across the platform, is an important element in the success of online learning (Hooper
& Rieber, 1995).
Internet connectivity and Internet access are considered an integral part of online learning, and the
results of this study coincide with earlier studies in this area (Li & Irby, 2008; Luyt, 2013). Impaired
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Internet connectivity negatively impacted learners’ motivation, which, in turn, impacted their
participation and success in the OLE.
Effectiveness of the OLE. Some of the participants were concerned about the effectiveness of the OLE
in terms of their participation in and their ability to contribute to the class discussions. Deterrents to
the online learning environment posed a threat to the participants learning due to lack of internet
connectivity, the interaction between faculty instructor and participant, and absence of human contact
between the instructor and learner. The findings supported the analysis by Gvaramadze (2012) as
physical distance between the instructor and learner does not aid in developing the participants' core
competencies in case of developing countries. The reduced response and participation between the
faculty instructors and the learners complicate the situation, thus supporting the earlier work by
Littefield (2018). Such factors hinder the learning process and thus proving detrimental to the
effectiveness of OLE.
Course content also influenced participants’ perceptions of the effectiveness of the OLE. The study
emphasizes the difficulty participants experienced in comprehending courses that involve numerical
content and theorems, which concurs with the findings of previous studies (Ko & Rossen, 2017;
Limperos et al., 2015).
Interaction between learners and instructors was impaired due to the OLE. The participants indicated
the physical presence of a faculty instructor cannot be negated by the use of technology as it is central
to their success or failure in a course. This result concurs with earlier studies on faculty instructors
(Garrison et al.,1999; Richardson et al., 2016; Stone & Chapman, 2006). The feature of instructors’
physical presence has significant influence on learners’ participation in a course, a feature that loses
ground in the OLE (Jorge, 2010; Tao, 2009). Similar to previous studies (Ali et al., 2018; McInnerney
& Roberts, 2004; Szeto & Cheng, 2014), learners in this study expressed feelings of disconnect in the
online classroom. Due to the increased interaction between the instructor and the technology, coupled
with the interaction between learners and the technology, the participants were often frustrated, and
thereby the effectiveness of the session was reduced.
Finally, the participants provided favorable responses regarding the transition to the OLE due to the
COVID-19 pandemic and the lockdown in India, which forced instructors to switch to OLEs in a short
time. Learners’ favorable views of the rapid transition to OLEs have been found in similar studies
conducted in other geographical settings (Basilaia & Kvavadze, 2020; Chick et al., 2020; Reich et al.,
2020).

Conclusion and Implications
This study offers several theoretical and practical implications. This is the first study to explore the
transition to OLEs in a higher education institution, in the context of management/business education,
in a developing country due to a pandemic or disaster. The sudden transition toward OLEs due to the
COVID-19 pandemic has posed several challenges in developing countries, such as India, including lack
of Internet connectivity, access to technological platforms by learners and instructors, familiarity with
online teaching and learning approaches, and adoption of technology. From a theoretical perspective,
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this study provides insight into a specific geographical context and contributes to understanding the
nature of online learning in different settings and its acceptance and adoption among learners and the
instructors who are accustomed to teaching and learning in traditional classrooms. The study offers
insight into the role of technology in the delivery of online learning modules and courses to learners in
remote locations. Reliance on technology and lack of continuous Internet connectivity hinder the
transition of learners toward online learning in developing countries, such as India.
In addition, the study has practical implications regarding infrastructure readiness for remote learners,
acceptance and adoption of OLEs by faculty instructors, organizational support, and facilitating
conditions. Remote learners spread across the country do not get seamless access to internet
connectivity due to lack of infrastructure, thus posing limitations for the higher education institutions
to reach out to the students in the online learning environment and hampering their learning. This leads
to dissatisfaction among the learners and poses a threat to higher education institutions as seamless
internet connectivity is outside their control. The acceptance of OLE by faculty instructors further
diminishes the dissemination of knowledge among learners. The educational institutions need to
support the seamless adoption of OLE by the faculty instructors and students alike. The higher
education institutions can provide guidance and training to their faculty instructors to adopt OLE and
educate the learners in turn. The study identified five themes in participants perceptions of the sudden
transition toward an OLE: accessibility and comfort, Internet connectivity, OLE effectiveness, course
content, and interactions between students and instructors. Participants’ responses may have been
favorable because the transition toward the OLE was due to the outbreak of the COVID-19 pandemic.
Yet, despite the favorable responses, the study offers important conclusions related to the themes
identified and the geographical context of the study. This qualitative study of the perceptions of learners
toward OLEs in India provides a better understand the shortcomings and benefits of OLEs in developing
countries. Quantitative studies on the acceptance of online learning in developing countries are
warranted.
The study conclusions are based on research conducted within the geographical region of Pune city in
India, and the study sample was limited to a small number of participants pursuing a master’s degree
in business administration at Savitribai Phule Pune University. Further research should be conducted
in other geographical areas in India with a larger sample. The implications of the study are also
applicable to OLE implementation in post-pandemic scenarios in developing countries. Further
research should be directed toward addressing the issues raised in this study (e.g., Internet connectivity,
course content, and interaction between instructors and learners) to improve the delivery of OLEs in
developing countries, such as India.
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MOOCs and Open Education in the Global South: Challenges, Successes, and Opportunities takes readers
around the world to gather a deeper understanding of massive open online courses (MOOCs) and open
education in an international milieu. With contributions from close to 70 authors and 50 countries, readers
will find numerous examples of the ways in which MOOCs differ outside the global North. Content on open
education is covered in fewer pages, suggesting more familiarity amongst the authors with the MOOC
course type than the open education concept.
The book is organised into seven sections and 28 chapters. Chapters cover six regions of the global South:
Africa, Asia, the Caribbean, Latin America, the Middle East, and the Pacific/Oceania, along with a few
chapters from the global North. One notable contribution (Chapter 2) places focus on North Korea, one of
the most isolated countries on earth. In combination, this diversity demonstrates that MOOCs and open
education are otherwise agnostic to political, social, or economic circumstances. A salient feature of the
book is the way it summarises its contents. This is first found in the preface, with a series of bullet points
and index page references for the 47 countries discussed, and again at the beginning of each section with a
descriptive title and a 2–3 page summary.
Section 1 offers a historical perspective on MOOCs, with a focus on the Korean Peninsula (Chapter 2) and
China (Chapter 3). A distinguishing feature of MOOCs in these areas is the governmental role in each
context, and both chapters demonstrate how a nationally-planned system of offering MOOCs may yield
positive learning outcomes and serve particular purposes. Chapter 2 discusses the popularity of
government-sponsored MOOCs in South Korea, where the authors cite that more than 44% of the
population are registered members. The authors suggest that the legitimacy gained from the Korea MOOC
system in the South may serve as a diplomatic tool to enhance relations with the North. China has created
a large government-supported MOOC ecosystem (Zhang et al., 2019). In Chapter 3, the authors provide a
brief overview of MOOCs in China from 2012 and describe MOOC providers, user profiles, and a summary
of the research. This analysis will be useful to readers from less mature MOOC ecosystems. Amidst the
volume of research discussed, the authors note that more empirical work on pedagogy, attrition, and learner
behaviours is needed.
Section 2 explores the design and practices of MOOCs and centres on contextualisation, with input from
Canada, Egypt, Fiji, Latin America, Nepal, and the United States. The eight chapters in this section discuss
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the impact of contextual issues on language and learning approaches, resources, and geography. In Chapter
4, which focuses on Egypt, the authors assert that MOOCs are routinely translated from English to another
language, yet this is often done without the necessary cultural cues that would enable more “equitable
experiences and outcomes” (p. 52). Another issue has been that MOOCs typically rely on a “banking model
approach” (p. 49) or a “content-centric focus” (p. 72). Authors in this and other sections advocate for a more
learner-centred rather than a didactic approach to MOOC design. A prevailing challenge discussed across
the chapters in this section is lack of capacity, which is linked to financial and human resource limitations,
another common theme found elsewhere in the book. In addition to pedagogical inputs, Section 2 provides
important information on adapting, contextualising, and creating MOOCs. The Climate Change and Pacific
Islands MOOC discussed in Chapter 8 is an example of an innovative MOOC that responds to a region beset
by the recurrence of natural disasters.
In Section 3, the focus is on the use of open education and MOOCs for professional development, with case
studies from Canada, South Africa, Thailand, and Turkey. Adult learners are central to this section, and
readers will discover interesting findings on the market appeal and sustainability of MOOCs. An important
theme discussed in this section is the centrality of instructors’ active engagement and collaboration with
learners to the success of MOOCs, reminding us that online learning may not be best characterised as
independent learning. Furthermore, success in a MOOC is not necessarily defined as completion; in some
cases, participation is, as the authors note in Chapter 14 (Canada).
Section 4 comprises three chapters and discusses the international appeal of MOOCs. Attention is devoted
to participant perceptions. In a notable contribution, Chapter 16 reports on the experiences of an
international collection of individuals (as learners or instructors) who participated in MOOCs offered by
Cornell University in the United States. Beyond learning content, the participants found that MOOCs
provided platforms for building community and on-the-ground activities, highlighting tangible social
outcomes from the learning experience, reinforcing the point made on participation in the preceding
paragraph. Two chapters provide valuable insights on learner perceptions of MOOCs, which are drawn from
a collection of emerging world contexts: Chapter 16 on MOOCs used in countries of the Asia-Pacific
Economic Cooperation forum, and Chapter 17 on MOOCs used in the Inter-American Development Bank.
Both chapters call for a more coordinated effort on the part of governments to strategise nationally and to
collaborate regionally to advance the implementation of MOOCs.
Section 5 presents aspects of governmental policies and strategies for open education and MOOCs in four
chapters with contributions from Brazil, Malaysia, the Middle East, and the Philippines. Chapter 19 shares
findings from a large survey study on the views of institutions on open education across Brazil. A total of
2,660 valid surveys were received from more than 100 public universities with links to the Open University
of Brazil (UAB). Survey questions centred on policy and implementation of open education. Findings reveal
considerable interest among respondents in advancing open education but little action. The authors
highlight that legislation on distance education was not enacted until 1996; and, with the establishment of
UAB 10 years later, there is likely much room for growth in open education in Brazil. In Chapter 20, the
author reflects on the Malaysian government’s stipulation that by 2015 all public universities offer 15% of
courses as MOOCs and 30% by 2020, with an emphasis on pedagogical training for online learning and a
view to sustainability. The author concludes that much work remains.
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Another governmental open education initiative emanates from the Philippines (Chapter 21). The
Philippine Commission for Higher Education has been supporting the OERs for Development Framework
(OERs4D), and the authors describe a sequence of events that has led to wider implementation of MOOCs
across the archipelago. MOOCs, as a product of the OERs4D, embrace the universal design for learning
framework and other accessibility considerations (e.g., mobile-enabled platforms) to enhance uptake. In
the final chapter of this section (Chapter 22), the authors discuss government-sanctioned MOOC
interventions in several states in the Middle East, including Egypt, Jordan, Lebanon, Saudi Arabia, and
others. The authors view MOOCs as filling an unmet demand for learning, citing examples of the large
populations in the region and the appeal of MOOCs to refugees, individuals in conflict zones, and female
learners. The authors lament, however, that there is a dearth of MOOCs in Arabic. A search conducted
online revealed that the two dominant Arabic MOOC sites, Rwaq and Edraak, list approximately 650
MOOCs for adult and higher education. The contextualisation of MOOCs, however, should focus on more
than language. There are cultural (i.e., gender) and geopolitical (i.e., conflict) factors that can serve to make
MOOCs a unique learning experience.
Section 6 focuses on the innovations and scalability of MOOCs. Chapter 23 focuses on the learning
opportunities of the World Bank’s Open Learning Campus (e.g., courses, repositories, and reports, among
others), which have reached more than 4 million individuals. Much of the materials focus on sustainable
development goals. While enrolment benefits from the vast network of the World Bank, the singular focus
on a topical area (e.g., climate change, machine learning) demonstrates the potential for scale. Chapter 24,
focuses on fostering a culture of open education practices (OEPs) through capacity building in adopting
open educational resources (OERs). The chapter centres on a study of 26 individuals from six countries
located in Sub-Saharan Africa. While some progress was made in the uptake of OEPs, the authors believe
that for OEPs to be more fully realised, a wholesale institutional approach is needed.
Chapter 25 focusses on the scalability of MOOCs through an innovative, low-bandwidth solution. A team
from the Commonwealth of Learning and the Indian Institute of Technology, Kanpur, designed a learning
management system called mooKIT. From 2015–2018, MOOCs offered on mooKIT attracted learners from
94 countries and an aggregate enrolment of more than 44,000 learners. Close to 25% of the learners that
enrolled received a certificate of completion, at a per certificate cost of US$11. This case demonstrates that
a low-bandwidth solution may enable the enrolment of many more learners than would otherwise be
possible. Chapter 26 presents another low-cost solution to access education through MOOCs for a collection
of Kenyan learners with limited technological skills. The study revealed that learner supports implemented
during the onboarding phase to learning online may have been integral to increasing completion rates in
the MOOC.
The seventh and final section of the book looks to the future of MOOCs and open education. In Chapter 27,
the authors predict that artificial intelligence (AI) will be increasingly mainstreamed in education, opening
doors for intelligent MOOCs that will enable greater focus on personalised education. The 28th and
concluding chapter is authored by the four editors, who offer 10 predictions on MOOCs and open education.
To mention a few, the authors predict that in 15 to 20 years,
•

MOOCs will primarily target working adults who are focused on up/re-skilling.
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•

AI will update MOOCs and OERs, with the role of humans limited to quality assurance.

•

MOOC design will become more learner-centred and enabled through authentic and interactive
learning experiences.

The editors conclude with an outlook that is both ominous and optimistic. The world of work is changing,
perhaps more rapidly than the average person realises, with the onset of AI and automation. Whether in
Silicon Valley or rural Sudan, technology is changing society and making employment increasingly
specialised. To address this change, the editors advocate for a greater uptake of “a massively open
distributed education ecology of MOOCs and OER” (p. 347).
Throughout the book, there is a wealth of information for individuals seeking a deeper understanding of
how MOOCs and open education are being adopted around the world. The global South, upon which the
book is focused, presents issues that are largely known in the field of open education and MOOCs: uneven
Internet connectivity, lack of financial resources, need for capacity building, and reliance on outdated
design and pedagogical approaches. These issues notwithstanding, there are some important findings in
the different chapters relative to innovations, scalability, and cross-country partnerships. Some examples
are language considerations, courses that have only regional appeal, use of low-bandwidth solutions, and
development of transnational partnerships.
The most likely outcome of the editors’ predictions is that MOOCs will continue to appeal to working adults
given the ongoing need to acquire or refine their skills. Connectivity issues around the world will persist;
and MOOCs are not overly helpful in addressing this challenge given their great reliance on videos, which
require large amounts of bandwidth and data. Indeed, the mooKIT learning management system (Chapter
25) presents a low-bandwidth alternative; but mainstreaming other aspects of open education should
garner greater attention. Increased uptake of OER needs sectoral if not ministerial leadership. OER has
proven to be cost effective in reducing textbook costs (Caldwell, 2020; Wiley et al., 2012), particularly as
open textbooks. Yet, political will, comprehensive capacity building, and financial resources are key to
moving such initiatives forward. Any interventions must also be located in identifying and understanding a
given problem to which open education and MOOC interventions are the solution. One-off projects, in the
absence of sound strategic considerations, offer little to address the problem of access to quality learning.
Instead, any intervention must be couched in a view to sustainability and, ultimately, impact for learners.
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Abstract
This article describes the practical implementation of parts of Teaching in a Digital Age: Guidelines for
Designing Teaching and Learning by A.W. Bates (2015) in a course for educators in Austria and the
development of medical education for universities in Iran. With the publication of the second edition of
Teaching in a Digital Age in 2019, the authors show the impact of the book in training educators and
developers of educational content. This note from the field emphasizes the benefits of making informed
decisions about educational technologies using Bates’ (2015) SECTIONS model and of learning about
massive open online courses (MOOCs) and how to work with them using his book.
Keywords: educational technology, massive open online courses, MOOCs, open educational resources,
OER, media-supported learning, digital teaching skills
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Introduction
Today, one of the main features of learners in the digital age is to have the skills needed to teach and learn
in the new digital environments. Teachers need to be fluent in new technology methods so that they can use
new teaching methods in the digital world and make the learning and classroom environment more
effective. In line with the mentioned goals, this article is to provide new educational experiences to apply
the concepts of new educational technologies in two international environments. To achieve this goal and
use a guiding principle, the book Teaching in the Digital Age: Guidelines for Designing Teaching and
Learning, a well-known book in the international community in the field of educational technology, was
selected by the authors. The main purpose of this article is to present and reflect on the applications of the
book Teaching in a Digital Age in two educational settings in Iran and Austria and the main focus is on the
application of the SECTIONS model and the concept of MOOCs.

Teaching in a Digital Age
Teaching in a Digital Age: Guidelines for Designing Teaching and Learning (Bates, 2015) introduces the
principles of effective teaching in a digital age and provides instructors with a framework for teaching and
learning using technology. The book also offers guidelines for best practices when redesigning teaching to
incorporate the use of technology. It offers teachers and instructors the knowledge and skills they need in a
digital age. The second edition of Teaching in a Digital Age was published in October 2019 (Bates, 2019a).
The first edition of the book has been translated into Chinese, French, Japanese, Portuguese, Spanish,
Turkish, and Vietnamese. Parts of the book have also been translated into Farsi. Both editions of the book
are available online as an open-access resource (with links to translations of the first edition) through a
Canadian organization (BCcampus), under a Creative Commons Attribution-NonCommercial 4.0
International License.
In Chapter 1 of the first edition, Bates (2015) discusses the factors that affect teaching and learning in the
world today, including changes in the global economy, the growth of a knowledge society, and the changing
nature of jobs. He identifies the skills educators need in the digital age and asserts that faculty must adapt
their teaching to the learning styles of the very diverse, new generation of students. Chapter 2 presents
epistemological theories on learning, including behaviorism, cognitivism, constructivism, and
connectivism. Chapter 3 focuses on the settings and environments of campus-based learning, and Chapter
4 discusses online teaching methods and the limitations of classroom design models for online learning.
Chapter 5 focuses on the concept of massive open online courses (MOOCs). In this chapter, Bates explains
the concept of MOOCs, their features and components. The author distinguishes between two types of
MOOCs, xMOOC and cMOOC. xMOOC refers to an extended Massive Open Online Course, which has
specific and organized assignments, formal evaluation, and a certificate. Future Learn, Canvas, Udacity,
Coursera, and edX are among the most well-known xMOOCs in the world (Aldahmani, Al-shami, Adil, &
Sidek, 2020). The “c” in cMOOC refers to connectivist, which represents the nature of cMOOC and involves
groups of people learning together rather than learning being facilitated primarily by the instructor.
Learners choose what content or skills they want to learn and is personal so there are no formal training
plans. In cMOOCs, there is a lot of emphasis on networks, especially the active participation of participants
with content (Bates,2019).
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Generally, xMOOC use platforms that are similar to Learning Content Management Systems (LCMS), while
cMOOCs, which are based on social learning, use social media platforms and networks (Anderson, 2008).
Overall, the main difference between the cMOOC and xMOOC is the educational philosophy that guides
them.
He compares the two and describes their strengths and weaknesses. Finally, he describes the political,
cultural, and economic impact of MOOCs on university activities. Chapters 6–13 are devoted to the concept
of educational technologies and media. Educational media and their characteristics are described, including
text, audio, video, and computing, as well as social media, gamification, virtual reality, augmented reality,
and artificial intelligence. Bates emphasizes that building a comprehensive and effective learning
environment is an important condition for implementing teaching and learning in the digital age.
In Chapter 8, Bates presents the SECTIONS model, a framework for making effective decisions about the
choice and use of technology and media in teaching and learning. The SECTIONS model provides a set of
criteria that can help an instructor/teacher make decisions about which media or technologies to use.
The SECTIONS model is based on:
•

Students

•

Ease of use

•

Cost

•

Teaching functions, including pedagogical affordances of media

•

Interaction

•

Organizational issues

•

Networking

•

Security and privacy

In the new model of SECTIONS “S” from “Speed” has changed to "Security and privacy.”
Chapters 9 and 10 present a continuum of technology-based learning, from face-to-face to fully online
programs. According to Bates, teachers must decide where a particular course or program should be located
on the continuum. Chapter 11 describes open educational resources (OER), their principles, sources, and
uses and discusses the advantages and limitations of open textbooks, open research, and open data. Chapter
12 defines the quality of teaching in the digital age and proposes a nine-step plan for teaching effectively in
an online environment. The final chapter is devoted to the importance of developing and training teachers
and instructors for technology-based teaching and learning. The chapter provides a model for promoting
knowledge among educators, explains the concept of team teaching, and introduces an institutional strategy
for teaching in the digital age.
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The second edition of Teaching in a Digital Age (Bates, 2019a) includes the latest emerging educational
technologies. In this edition, the first chapters continue to focus on theory and outline the principles and
guidelines for teaching and learning in the digital age. From Chapter 6 onward, the book moves from theory
into practice and identifies essential processes for teaching in the digital age. Both editions of the book are
intended for teachers and educators, but the book can also help students develop the knowledge and skills
required for learning in the digital age. Furthermore, the book is relevant for instructional designers,
curriculum planners, instructors, K-12 teachers, teacher candidates, and educational administrators
engaged in redesigning classrooms. Teaching in a Digital Age provides solid guidance for decision making
regarding whether courses should be face-to-face, blended, or fully online (Bates, 2015, 2019a).
Both editions of the book offer clear images, diagrams, videos, and photos, as well as links to podcasts. Each
section in the chapters begins with a scenario to help readers draw a concept map of the subject matter.
Suggested activities add to the discussion, and references and suggestions for further reading appear at the
end of each section. “Key Takeaways” at the end of each chapter summarize its practical implications for
teaching and instructional design (Bates, 2015, 2019a).
The first edition of Teaching in a Digital Age was greeted with great interest by educators who mostly
played the role of educational designer, and several reviews have been published. Serpil Kocdar (2017) from
Anadolu University, for example, emphasizes the interactive nature of the book: “It combines theoretical
and conceptual knowledge with practical information by presenting scenarios from real-life experiences,
reflective questions in the activities, podcasts, videos, and the author’s observations. I felt a continuous
interaction with the author while reading the book.” The book was added to the Multimedia Educational
Resource for Learning and Online Teaching (MERLOT) resources in 2016, and a peer review was published
on the MERLOT website in 2018 (Teacher Education, 2018). Other reviews of the book have focused on its
usefulness for teaching and continuing education for individuals involved in adapting teaching and learning
for technology-rich scenarios (Duzenli, 2018; Mulyono, 2017). The translation of the first edition of
Teaching in a Digital Age into several languages further demonstrates the respect and attention this book
has received.

Using the SECTIONS Model in an e-Education Program at Danube University Krems
Danube University Krems, Austria, is an institute for continuing education. Until 2019, it mainly offered
master’s-level programs, with a focus on students who have work experience. The programs are, for the
most part, designed so that students can pursue their studies while continuing to work. Thus, most courses
are offered through blended learning. An e-education program has been offered at Danube University since
2007. It is a master’s-level program and consists of 90 European Credit Transfer and Accumulation System
(ECTS). The program is modular in design, and most modules grant 3 ECTS. The core modules in the first
two terms are Educational Technology (Bildungstechnologie) and Didactic Design. Each of these modules
grants 6 ECTS (Himpsl, 2010). The working language is German. All modules are delivered through blended
learning, with short face-to-face periods.
In the educational technology module, students become acquainted with learning theories (based on
Baumgartner, 2004) and are asked to provide practical examples of how these theories correspond with
(media-supported) learning scenarios. Students’ reflections on the use of e-learning environments (i.e.,
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Moodle, as a learning management system; Mahara, as an ePortfolio space; and Media Wiki, as a free and
open-source) helps them develop the ability to use learning theories in the analysis and use of educational
technology. Bate’s (2015) SECTIONS model has proven very helpful in this context, as it provides students
with a framework for considering “the choice and use of media for teaching and learning.” Bates’ model was
first used in the e-education program in 2018, in a course called eEducation12. Before the introduction of
the model, students studied learning theories and wrote a short paper on a media-supported learning
scenario. Pages were set-up on the course’s Media Wiki, with the topics of the students’ papers, for their
work with the model. The model’s criteria for media selection (Bates, 2015) were presented to students in
German (Figure 1).
Figure 1
The SECTIONS Model in e-Education Program (in German), based on A.W. Bates (2015)

Note. Adapted from eEdu13_bildungstech1ePortfolio, by A. Ghoneim, 2019, Danube University Krems.
Bates’ (2015) SECTIONS model for choosing and using media (and/or technology) in education is built
around nine criteria. In Chapter 8 of Teaching in a Digital Age, Bates (2015) presents basic information on
each criterion and questions for consideration:
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•

Students: As students are the main target group for media use in education, one must consider
student demographics, student access to the chosen media/technology, and differences in how
students learn. Questions for consideration include, “If your students are to be taught at least partly
off-campus, to which technologies are they likely to have convenient and regular access at home or
work?” (Chapter 8.24).

•

Ease of use: The ability of students to use the technology as intuitively as possible must be
considered. This criterion also includes issues of support needs and considers questions, such as
“How easy is it to maintain the technology?” (Chapter 8.3).

•

Cost: Institutional costs for technology development, delivery, maintenance, and overheads (e.g.,
licensing), which cannot be allocated to a single course, should also be considered. Bates provides
a table of cost factors from an instructor’s perspective (Chapter 8.4).

•

Teaching and media selection: Using Mayer’s 12 principles of multimedia design (Mayer 2009),
Mayer discusses 12 principles that shape the design and organization of multimedia presentations.
These principles are coherence principle, signaling principle, redundancy principle, spatial
contiguity principle, temporal contiguity principle, segmenting principle, pre-training principle,
modality principle, multimedia principle, personalization principle, voice principle, and image
principle. Bates identifies important pedagogical questions for consideration, for example, who are
my students? or What content needs to be covered? (Chapter 8.5.4).

•

Interaction: Bates divides media interaction characteristics into inherent, designed, and learnergenerated interactivity. These interactions must be considered as well as the interaction of
materials, teachers, and learners (and between the learners). Besides, the effective use of teachers’
time should be taken into account: “What kinds of interaction will produce a good balance between
student comprehension and student skills development, and the amount of time I will be
interacting personally or online with students?” (Chapter 8.6).

•

Organizational issues: Technologies that are implemented in an institution, as well as existing
support for their use, should be considered. When technologies and support are available, teachers
can work with professional media designers and consult with them to set appropriate goals for
media and technology use (Chapter 8.7).

•

Networking: The influence of social media in the application of networking in course design should
be considered as well as the potential use of social media as a supplement to standard learning
technologies. Student-generated learning materials, cMOOCs, and instructor-led OERs should also
be considered in this context. Bates recommends considering the following questions, “How
important is it to enable learners to network beyond a course, with others such as subject
specialists, professionals in the field, and relevant people in the community? Can the course, or
student learning, benefit from such external connections?” (Chapter 8.8).

226

Preparing Educators to Teach in a Digital Age
Keshavarz and Ghoneim

•

Security and privacy: While in recent years many social media services have moved to online clouds
and teaching and learning has become more open and public, Bates emphasizes the importance of
considering concerns regarding students’ privacy (Chapter 8.9).

Following the introduction of the model criteria, students worked in pairs to complete an assignment, using
the model:
1.

Interview your peer: Ask them about the tool/medium they presented in their paper. Consider how
you would evaluate their tool using the SECTIONS model.

2. Write an entry about the tool in the course Wiki and discuss the learning theories that correspond
with the use of the tool.
The instructor suggested that students with similar paper topics form pairs. Each pair was responsible for
editing two Wiki pages (about two media). In a follow-up assignment, students were asked to enhance the
interlinks of their Wiki pages by adding other pages from the course Wiki. The students found the
SECTIONS model criteria very useful not only in completing the assignment but also in their professional
work. Furthermore, some of the students’ e-portfolios for the course showed that they had read more of
Bates’ (2015) book to complete their assignments on the use of educational technology.
The following year, work with the SECTIONS model was repeated in the module on educational technology.
In the second iteration, Media Wiki was replaced with Moodle Wiki because students wanted to work with
the tools (such as editing a document together) that Moodle offers, though the assignment remained the
same. Bates’ book was included in the recommended literature for the module, and some students had read
parts of Teaching in a Digital Age before the presentation on the SECTIONS model and the assignment.
One of the students found a diagram of an older version of the SECTIONS model (Bates & Poole, 2003;
Figure 2) and posted it in the class Wiki. The other students did not comment on the diagram, nor did they
seem to notice that two of the criteria differed from the model used in the course. According to Bates and
Poole (2003), N stands for “novelty” and S stands for “speed”; whereas, according to Bates (2015), N stands
for “networking” and S stands for “security and privacy.”
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Figure 2
Bates and Poole’s (2003) SECTIONS Model

Note. Adapted from Applying SECTIONS to selecting appropriate learning technology [Diagram], by
Kevin L. Blazé, 2011, Ringwood North, Australia (http://learningspark.com.au/2017/teaching-withtechnology).

Using Teaching in a Digital Age at Torbat Heydariyeh University of Medical Sciences
Torbat Heydariyeh University of Medical Sciences is a public university located in Khorasan Razavi
province in northeastern Iran. More than 1000 students are enrolled at the university, and currently, the
institution grants more than 15 different degrees at the undergraduate, graduate, and doctoral levels. The
university comprises three schools that offer diverse academic programs in the medical sciences: the School
of Health, the School of Paramedic Sciences, and the School of Nursing and Midwifery. The university
administrators are working on establishing a medical school as well. It should be noted that according to
the spatial planning document from the Ministry of Health, Medical Sciences universities in Iran are
divided into 10 macro-regions. Torbat Heydariyeh University of Medical Sciences, along with other
universities in the east of the country, is located in the macro-region 9 (Secretariat of the headquarters for
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transformation in the education. n. d). The Virtual Education Center, one of the best teaching facilities at
the university, was established in 2018 and occupies 550 square-meters. The center’s faculty members and
staff specialize in virtual education planning, health information technology, and educational management.
The center has an acoustic room, an audio/video recording studio, an online testing center, and a webinar
room, a server farm room, an educational technology lab, as well as the university’s Department of New
Educational Technology (Figure 3). The history of e-learning activities at this university goes back to 2014
when the learning management system (LMS) was launched to implement blended courses (Virtual
Education Center, 2018).
Figure 3
The Voice and Image Recording Studio

Note. Left panel: Ali Gorji, Visiting Professor and Director of the Epilepsy Research Center, Münster
University, Germany; Right panel: The interior of the Voice and Image Recording Studio.
In 2018, Torbat Heydariyeh University of Medical Sciences signed a contract with Iran’s Virtual University
of Medical Sciences to produce 34 items of electronic content for the national MOOCs (Virtual University
of Medical Sciences, 2018). The Virtual University of Medical Sciences was established in 2017, under the
direct supervision of the Deputy of Education of the Ministry of Health in Iran, to develop and strengthen
virtual education at medical sciences universities. Its main goals are to lead and establish virtual education
standards among virtual education centers and colleges and develop programs for virtual medical education
in the medical sciences universities. To accomplish these goals, educational policymakers at the Virtual
University of Medical Sciences undertook the establishment of a national MOOC platform, ARMAN MOOCs
(Figure 4). ARMAN is a Farsi abbreviation for New and Massive National Computerized Education.
ARMAN MOOCs are the only national MOOCs in Iran in the field of medical sciences. One of the main tasks
of the Virtual University of Medical Sciences was to produce e-content for the national MOOCs, with the
help of medical sciences universities across Iran. For this purpose, the Virtual University of Medical
Sciences developed a set of principles and technical standards for e-content and issued two calls for its
production in 2018 and 2019.
The ARMAN MOOCs are in Farsi, but its platform managers aim to develop the MOOC nationally and
internationally. Hundreds of electronic materials are now available in the area of medical sciences and the
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numbers are increasing. Currently, many medical sciences universities throughout Iran are cooperating
with this MOOC.
Figure 4
Home Page of the ARMAN MOOC Website

Before setting up the Virtual Education Center in 2018, faculty members of Torbat Heydariyeh University
of Medical Sciences mainly used traditional teaching methods and were not familiar with virtual teaching.
To implement educational technology at the university, the Virtual Education Center had first developed
the technological infrastructure needed to produce electronic content. The Center then designed several
workshops to familiarize faculty members with the concepts of modern educational technology. The first
and third workshops were held at the beginning of 2019 and were each 6 hours in length. The second
workshop was about one hour in length and due to the short time, participants were introduced to the
concept of MOOCs in summary after the second workshop individually, in-person and virtually. The first
workshop, From Blackboard to MOOC, was held on January 16, 2019, at Mashhad University of Medical
Sciences, by invitation of the Director of Medical-Education Development (Keshavarz,2019, January 16).
Faculty members from Torbat Heydariyeh University, Mashhad University, and other medical sciences
universities in macro-region 9 (e.g., Bojnurd University, Birjand University, Sabzevar University, and
Neyshabur University) participated in the workshop. A. W. Bates (2019b) prepared a short video to welcome
participants to the workshop and to introduce his book Teaching in a Digital Age. The video was uploaded
to YouTube on January 13, 2019 (Figure 5). In this clip, Dr. Tony Bates summarizes the importance of
"Teaching in the Digital Age" and explains that this book provides guidance and practical instructions for
educational designers and teachers in the digital age, and this book has been translated into various
languages around the world. In the end, he thanked Dr. Keshavarz, lecturer of the workshop, and his team
for paying attention to this book and translating the book into Persian.
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Figure 5
Bates’ Introduction to From Blackboard to MOOC Workshop

Note. From Introduction to From Blackboard to MOOC [Video], by T. Bates, 2019, YouTube
(https://www.youtube.com/watch?v=llTfFy6nKSQ).
Before the workshop, participants completed a multiple-choice questionnaire to assess their knowledge
about MOOCs. Results of the questionnaire revealed that the faculty members had very little knowledge in
this area. The workshop began with a presentation of the video that Bates (2019b) prepared to establish the
international character of the workshop. The workshop instructor then introduced the concept, history, and
types of MOOCs based on Chapter 5 of Teaching in a Digital Age (2015) as well as examples and models
from the book (Figure 6). For many faculty members, this was their first encounter with MOOCs. The Farsi
translation of Teaching in a Digital Age (Bates, 2015, 2016), was also introduced. Participating faculty
members reported that they were very satisfied with the workshop.
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Figure 6
From Blackboard to MOOC Workshop Presentation

Note. Adapted from From Blackboard to MOOC [Workshop presentation], by M. Keshavarz, (2019,
January 16), Mashhad University of Medical Sciences, Iran.
The second workshop, “Introduction to MOOCs,” was held at Mashhad University of Medical Science on
February 13, 2019. In the fourth part of this workshop, which also covered the concept of MOOCs, using the
book Teaching in a Digital Age focused on introducing the MOOCs concept.
It should be noted that in addition to the faculty members of Mashhad University of Medical Sciences,
several faculty members of medical sciences universities of the 9th macro-region also participated in this
workshop (Figure 7).
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Figure 7
Introduction on MOOCs Workshop Presentation

Note. Adapted from Introduction on MOOCs: The fourth part [Workshop presentation], by M. Keshavarz,
(2019, February 13), Mashhad University of Medical Sciences, Iran.
Also, one of the main goals in holding this type of workshop outside Torbat Heydariyeh University of
Medical Sciences was the possibility of participation from all faculty members of medical sciences
universities in macro-region and inter-university cooperation in the education transformation
headquarters.
Following the two workshops, faculty members who visited the Virtual Education Center to learn more were
offered personal consultations. In these consultations, Center staff explained digital teaching methods and
the importance of MOOCs as a teaching tool. The consultations raised interest among faculty members in
using virtual teaching methods. After the workshops and consultations, faculty members continued to visit
the Virtual Education Center, and they have gradually become interested in producing electronic content
and using blended teaching methods in their courses.
Another workshop, Introduction on MOOCs, was held on September 25, 2019, at Bojnurd University of
Medical Sciences in North Khorasan Province for faculty members and university administrators. Faculty
members of Torbat Heydariyeh of Medical Sciences were also invited to this workshop, with the content for
this workshop primarily being drawn from Teaching in Digital Age (Figures 8–9). In addition to providing
an introduction to MOOCs, the workshop instructor advised administrators on the development of virtual
education infrastructure. As a result of the workshop, Bojnurd University of Medical Sciences
administrators are in the process of setting up a professional studio for audio and video recording and
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intend to produce electronic content for the ARMAN MOOC. It should be noted that this workshop was
held to provide advice to faculty members from Bojnurd University of Medical Sciences.
Figure 8
Introduction on MOOCs Workshop Presentation

Note. Adapted from Introduction on MOOCs [Workshop presentation].by M. Keshavarz (2019, September
25), Bojnurd University of Medical Sciences, Iran.
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Figure 9
Introduction on MOOCs Workshop

Note. From Introduction on MOOCs [Workshop presentation], by M. Keshavarz (2019, September 25),
Bojnurd University of Medical Sciences, Iran.
In October 2019, the Virtual Education Center at Torbat Heydariyeh University of Medical Sciences and
faculty from diverse health fields at the university produced 34 items of electronic content for the national
ARMAN MOOCs (Virtual University of Medical Sciences, 2018). According to figures 11–12, these econtents are now available to all medical students and students interested in health issues on the ARMAN
MOOC Website (2019a). The Virtual Education Center at Torbat Heydariyeh University of Medical Sciences
is producing electronic content for the national ARMAN MOOCs and aimed to double the production of
electronic content by the end of 2021. As a result, holding workshops on MOOCs had also affected other
universities in region 9, with these universities now planning to produce electronic content for ARMAN
MOOCs and upgrading e-learning infrastructure. This is a significant expansion of content production for
the national ARMAN MOOCs compared to other universities in the field of medical sciences in Iran. It is
the objective of the university’s second collaboration with the Virtual University of Medical Sciences to
produce another 50 electronic materials (2019b).
Teaching in a Digital Age, through workshops and personal consultations have increased the participation
of faculty members at the university in the production of electronic content and the use of blended teaching
methods in their courses. Faculty members are creating electronic content at an increasing rate. Currently,
each of the 76 faculty members at the university collaborates in the production of electronic content and
has created items of electronic content in the field of medical sciences. Today, the professors at this
university largely present their courses through blended learning and national learning management
systems, called NAVID, and the students appear to welcome the flexibility these methods afford. The
Virtual University of Medical Sciences is responsible to create and develop a national learning management
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system, NAVID is an abbreviation in Persian means “Special Software for University Learning” (Figure
10). Currently, NAVID and ARMAN are two new educational technologies among the medical sciences
universities in Iran, which are used to promote teaching and learning in the online environments and
especially in the current context of COVID and university closures. In the end, it must be said that now,
Torbat Heydariyeh University of Medical Sciences, with extensive activity in the field of e-learning and in
line with the development of virtual education, has become an e-learning and virtual education hub among
medical sciences universities in Eastern Iran.
Figure 10
Home Page of the NAVID Website: National Learning Management System

Figure 11
Sample of Electronic Contents on ARMAN MOOC Website by Torbat Heydariyeh University of Medical
Sciences
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Figure 12
Sample of Electronic Contents on ARMAN MOOC Website by Torbat Heydariyeh University of Medical
Sciences

Torbat Heydariyeh University has expanded the use of virtual education among its faculty members by
familiarizing them with MOOCs and e-learning methods, using Teaching in a Digital Age (Bates, 2015) in
workshops and personal consultations. The use of Bates’ seminal book at the university and in macro-region
9 has contributed to:
•

the introduction of new educational technology, such as MOOCs, virtual reality, augmented reality,
and gamification to faculty members; and the presentation of workshops about e-learning at other
large medical sciences universities in the macro-region 9; and planning to hold educational
fellowships in the field of e-learning.

•

an increase in faculty members’ motivation, interest, and flexibility in using new teaching methods,
both virtual and hybrid, in their courses, and an increase in student access to faculty content, and
creating a dynamic movement in the universities of the macro-region 9 to establish e-learning
standards.

•

the production of mass electronic content in the field of medical sciences by faculty members, and
the generation of income from sales of virtual education products.

•

This research is a kind of the scholarship of teaching and learning (SOTL), faculty
development efforts to enhance teaching and learning is one of the main topics in SOTL. As such,
SOTL surrounds aspects of professional faculty development, such as how teachers can develop
their professional teaching expertise, i.e., how to better teach students in the field or enable their
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learning in the digital age. It also encompasses the study and implementation of more modern
teaching methods, such as online collaborative learning, blended learning and, hybrid learning.
•

the achievement of scientific leadership in the field of virtual education among the medical sciences
universities in the northeast of Iran by the National Agency for Strategic Research in Medical
Education: NASR (Yazdani & Hoseini, 2020).

•

the attraction of new faculty members with e-learning expertise and the initial approval of the
Secretariat of the Council for the Development of Medical Sciences Universities in the Balanced
National Document on Health Higher Education in Iran on the Horizon of 2030: macro-region
9, to establish an academic department in e-learning at the university as a Master of Science degree
for the first time in the macro-region 9 (Secretariat of the Council for the Development of Medical
Sciences Universities, 2020).

•

Establishment of a Virtual Education Center under the standards of the Virtual University of
Medical Sciences of the Ministry of Health.

•

the presentation of teaching courses through virtual education when dealing with epidemics, such
as the Coronavirus, and seasonal diseases, and the closure of universities.

•

Achieving 15th rank in the development of virtual education among medical sciences universities
across the country: RAD 3 (Ershadi et al., 2020).

Conclusion
The use of Teaching in a Digital Age (Bates, 2015) in workshops and personal consultations at an Iranian
university and in a blended-learning course at an Austrian university has inspired faculty members and
students to broaden and deepen their knowledge about educational technology, the production of content
for technology-supported learning via MOOCs, and media-supported teaching and learning. Teaching in a
Digital Age is a seminal book in the field of educational technology; and its author, A. W. Bates, is a leading
educational theorist in the field. Applying the models presented in his book to academic settings can lead
to effective e-teaching and e-learning. For this reason, the authors attempted to implement the book’s
insights in their academic settings. Both authors achieved positive results in their academic environments.
Parts of the first edition of Teaching in a Digital Age have been translated into Farsi and are available on
the BCcampus site, while a German translation is not yet available. A Farsi translation of the second edition
will be completed by the end of 2021. The authors hope that the second edition will lead to additional
translations of the book that serves as an excellent resource for educators to become acquainted with mediasupported teaching and learning.
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Abstract
This paper provides an integrative-retrospective analysis of highly-cited articles from past issues of the
International Review of Research in Open and Distributed Learning (IRRODL). Download metrics of
published articles were used to identify the top 100 downloaded IRRODL articles from 2000–2020.
Publicly-available citation metrics for the top 100 articles were used to further refine the analysis and
identify the top 10 most-cited IRRODL articles. These articles were then categorized into resonant themes
to frame a discussion of the key topics in present-day online and distributed learning research and
pedagogy. This paper is intended to provide a broad overview and will be of interest to those who are new
to the field of online learning.
Keywords: community, connectivism, interaction, OER
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Introduction
The 2020 global COVID-19 pandemic, and the way it abruptly disrupted the educational landscape, has
shed considerable light on a variety of open and distributed education considerations. As a long-time
student of distance education and a parent of a 1st-year university student, I have watched with great
interest as traditional brick and mortar institutions attempt to move quickly from classroom-based to
online learning. It seems somewhat ironic that in this transition many traditional institutions of higher
education make, what appears to be, no attempt to understand the evidence and scholarship from years of
distance education practice. There is a large and growing body of research that can better inform the
transition to online learning.
Terms, such as emergency remote teaching, pandemic pedagogy, hybrid learning, hyflex learning, and
online pivot, proliferate in academic discourse on a variety of social media and professional learning
network platforms. However, the lexicon is less important than the intent and underlying assumptions, as
well the practical specifics of what is being attempted. Many traditional institutions view the transition to
fully online or blended learning as burdensome and temporary. They consider, without evidence, online
learning as being of lesser quality than classroom-based learning. Although the circumstances of the
pandemic have necessitated rapid change, the evidence to guide this shift and, quite possibly, create
sustainable and positive change has long been established. This body of evidence has been provided by
scholars and practitioners who have had the time and experience to provide reasoned research and
reflection. As Shattuck (2020) advises, “distance education literacy begins with the literature” (p. 179).
Coincidently, 2020 marks 20 years of publication of the International Review of Research in Open and
Distributed Learning (IRRODL). There is no better time to undertake a retrospective study of the top
IRRODL articles and strands of investigation that have left an enduring imprint through their impact on
the field. This article provides an integrative content analysis of 20 years of open, online, distance, and
distributed learning research, anchored by the top 10 most-cited IRRODL articles, according to Google
Scholar on August 8, 2020.

Methods
Since 2000, the IRRODL has published more than 1,400 scholarly articles on issues related to open and
distributed learning (ODL). The publication corpus primarily includes refereed research articles, along with
notes from the field, book reviews, literature reviews, and special issues. In preparation for this
retrospective study, all IRRODL articles from 2000–2020 were sorted by the number of PDF downloads;
then, the top 100 downloaded articles were compared based on a variety of citation and utilization metrics,
including Google Scholar citations, PlumX citation indexes, and Altmetrics, including social media
mentions, and reference manager downloads. The IRRODL offers a number of format types, but the
correlation between article downloads and citations has been established in a preceding bibliometric
analysis of the journal (Martínez & Anderson, 2015). Though, in the present analysis, no direct article-toarticle correlation was made. Figure 1 combines the number of PDF downloads of the top 10 IRRODL
articles with their corresponding Google Scholar citation metrics during the same week in August 2020.
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Figure 1
PDF Downloads and Google Scholar Citation Metrics of the Top 10 IRRODL Articles

The goal of this analysis was to generate a list of the top 10 articles in terms of their enduring impact on the
field of ODL. Figure 2 outlines the top 10 citation list in ascending order as identified by Google Scholar
citation metrics on August 8, 2020 and on October 24, 2020.
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Figure 2
Google Scholar Citation Metrics of the Top 10 IRRODL Articles in a 3-Month Period

Research impact is both a quantifier and qualifier, depending on the purpose and type of metric used. There
is no formalized agreement on either the definition or utility of citation indices (Penfield et al., 2014).
However, it is known that open access journals, like the IRRODL, tend to have a higher research impact
than other journals in general (Antelman, 2004; Björk & Solomon, 2012). This article will not repeat the
cogent articulation of the problems with automated-quantitative citation metrics offered by many authors,
including Anderson (2009) in the IRRODL editorial “The Ratings Game.”
Impact and citation indexing are both vague and mutable, especially when contrasting 20-year-old articles
to more recently published articles, where a broader variety of access options and impact indicators are
available. On the same theme, the longevity of an article’s use is an important indicator (Fahy, 2013). In
this regard, Figure 2 depicts the citation increase of the top 10 IRRODL articles throughout the duration of
this study, indicating the continued and recent growth of citations.
That said, the purpose of this article is to provide a more qualitative, integrative-retrospective description
rather than rely purely on the quantitative data. Specifically, this article explores the top-10 cited articles as
guideposts to highlight content areas that have, at times, sparked a line of research or garnered continued
interest in the field of ODL. This analysis consists of a thematic content analysis of some of the more
impactful articles and a discussion on why these articles continue to resonate and, therefore, provide
important fodder for consideration in present-day ODL inquiry, framed by the immediacy of the COVID-19
pandemic.
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Key Themes in Online and Distance Learning Research and Pedagogy
The sudden uptake in interest in online and distance learning at all educational levels is a direct result of
the unplanned need to pivot classroom-based learning environments to online learning environments to
maintain educational continuity during the COVID-19 pandemic. But, like a Global Positioning System
(GPS), we must set the direction for where we are headed by first taking stock of where we are in terms of
knowledge about online and distance learning. This is made possible by the long history of educational
technology research, a deep and wide field from which to take direction. It is not surprising that some of
the most frequent questions about the pivot to online learning have already been asked, answered, and reasked across 20 years of IRRODL publications.
Content analysis of the top-10 cited articles uncovers investigations about building community online,
student interaction, theoretical foundations of online and distance learning, connectivism, massive open
online courses (MOOCs), and mobile learning. These themes have continued to resonate with those
interested in scholarship within the field of online and distance learning. Two additional thematic areas are
included in this discussion because they form a substantial body of IRRODL articles or offer important
insights into some of the most pressing questions about moving traditional classrooms online. These topics
are covered as open educational resources (OER)/open educational practices (OEP) and comparisons of
classroom-based and online learning.

Building Community Online
Community building in online environments continues to be an area of significant interest. Studies about
community started by considering questions of whether or not face-to-face (f2f) learning communities can
be replicated online. Today, a more complex understanding has led us to believe that replication may not
be the best goal and that some of the benefits of community building online, using asynchronous
communications, can be more significant than what can be achieved in time- and space-bound, face-to-face
classes (Garrison & Anderson, 2003). Scholarship on community building spans the entire publication life
of the IRRODL.
Under the theme of community building, Alfred Rovai contributed two of the top 10 IRRODL articles.
“Building Sense of Community at a Distance” (Rovai, 2002) is the most-cited IRRODL article and has been
cited more than 1,751 times since its publication. Citation metrics were sourced on several dates throughout
August 2020, and continued citation shows that this article has enduring resonance and relevance. Rovai’s
(2002) article had already amassed 74 citations in the first 9 months of 2020. Scholars across diverse
disciplines continue to rely on his article.
Rovai (2002) draws together many important foundational studies, including Garrison et al.’s (2000)
seminal article on community of inquiry, to assert that not only is community building possible in online
and distance learning, it is a pedagogical imperative directly correlated to seven key community building
considerations. Rovai’s second article in this theme, together with Hope Jordan, is ranked number three.
In this article, “Blended Learning and Sense of Community: A Comparative Analysis With Traditional and
Fully Online Graduate Courses,” Rovai and Jordan (2004) investigate perceptions of community in faceto-face versus blended-learning environments and conclude that sense of community was stronger in the
blended format.
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The field and the variety of distance delivery tools, social media, and mobile devices and their affordances
have come a long way since the question of online learning communities emerged. There is a significant
body of literature that points to the why, how, and learning impact of community building in online and
distance learning. Community building remains an important topic in 2020. The 2020 EDUCAUSE
Horizon Report centres on the idea of socially-informed learning and calls on educators to consider going
beyond community formation to include a deeper understanding of equity, diversity, and mental-health
informed pedagogy within a learning community (EDUCAUSE, 2020). As Rovai (2002) suggests, an
important part of community building is considering the “four dimensions: spirit, trust, interaction, and
commonality of expectation and goals, in this case, learning” (p. 4).
In the years since Rovai’s IRRODL articles, many scholars have added an important voice to the practical
application of emotional attuning, and the instructor training needed to enact it, to create equitable,
transformative, and interactive learning communities (Bali & Caines, 2018; Cleveland-Innes, 2019). Not
surprisingly, investigations into designing for interaction form another highly-cited thematic area in the
IRRODL.

Learner Interaction
In “Getting the Mix Right Again: An Updated and Theoretical Rationale for Interaction,” Terry Anderson
(2003) opines that getting the interaction mix right in a learning community is a complex endeavour.
Anderson (2003) could not have predicted how closely his words would resonate in 2020 when he wrote,
“the landscape and challenges of ‘getting the mix right’ have not lessened in the past 25 years, and, in fact,
have become even more complicated” (p. 1). In this article, Anderson presents the interaction equivalence
theorem, a theory that has guided numerous later studies on online interaction (Figure 3).
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Figure 3
Types of Interaction

Note. Adapted from A Model for Online Learning, by Terry

Anderson, 2003, IRRODL

(https://doi.org/10.19173/irrodl.v4i2.149). CC BY 4.0.
It is impossible to do the breadth of the theorem justice in a short article. The theorem is, essentially, based
on the premise that online learning interaction is largely distributed among three main types of interaction
(i.e., learner-learner, learner-instructor, learner content) and that instructional design choices can be
balanced with what is doable and available without losing educational integrity (Anderson, 2003).
In 2020, as educational institutions struggle to determine how to make the pivot to online learning, “getting
the mix right” is a constant challenge. Educators with no experience in distance education routinely
replicate existing 2-to-3-hour classroom-based time slots in online synchronous sessions and then
erroneously conclude that distance education is not as effective. But the mix matters, and it matters even
more now as we experiment with class types, ages, and stages that have yet to experience the benefits of the
right mix or of theoretically-grounded online and distance learning. Anderson’s study has enduring
relevance as interaction affordances and interactive content types continue to evolve.
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Theoretical Foundations of Online and Distance Learning
Two more articles in the top 10 citation list focus on the theoretical grounding necessary to deliver quality
online and distance learning: “Three Generations of Distance Education Pedagogy” (Anderson & Dron,
2011) and “Theoretical Challenges for Distance Education in the 21st Century: A Shift From Structural to
Transactional Issues” (Garrison, 2000). In their article, Anderson and Dron (2011) take an important
retrospective look at the roots of three major theoretical families that have influenced distance education:
cognitive-behavioural, social constructivist, and connectivist theories. They analyze each of the theoretical
families alongside cognitive, teaching, and social presence descriptors. Key messages help readers
understand that context matters in designing for quality in distance education and that one generation of
distance learning pedagogy does not supersede another in the design of the distance learning ecology. In a
poignant and present COVID-related contention, Anderson and Dron state (2011) that “different models of
teaching and learning have evolved when the technological affordances and climate were right for them”
(p. 90). Definitely food for thought in the pandemic climate.
Garrison’s (2000) article, which appeared more than 10 years earlier, seeded this line of thinking in its
review of a century of distance education considerations and questioned the kinds of distance education
theory that will develop into the 21st century. The subject of transactional distance is discussed in most of
the top 10 IRRODL articles, showing that this construct is a foundational part of understanding distance
education delivery. Garrison’s (2000) article appeared in the IRRODL’s 1st year of publication; yet it has
likely never been more important than it is now, as so many educational organizations are struggling to
redesign learning with socially-safe-distance in mind.

Connectivism
Along the lines of theoretical development, Rita Kop contributed two of the top 10 IRRODL articles (Kop,
2011; Kop & Hill, 2008). In “Connectivism: Learning Theory of the Future or Vestige of the Past?” Kop and
Hill (2008) agree with Garrison (2000), and Anderson and Dron (2011), about the need for a
comprehensive theory of distance education. In their literature synthesis, Kop and Hill (2008) discuss the
emergence of connectivism and, in particular, the discourse around its position as a theory. In 2005,
Siemens and Downes described connectivism in two separate papers (Downes, 2005; Siemens, 2005). The
principles of connectivism certainly fit in well with the three prior themes, including the idea that learning
and knowing come from a diversity of opinions that can be accessed through technological interactions both
human and non-human (Siemens, 2005). However, Kop and Hill (2008), conclude that connectivism may
not be sufficiently developed to be positioned as a comprehensive theory of distance education.
Three years later, Kop (2011), in her single-authored article, “The Challenges to Connectivist Learning on
Open Online Networks: Learning Experiences During a Massive Open Online Course,” moves away from
the theoretical foundations of connectivism to the more practical enactment of connectivist MOOCs. The
fact that both of Kop’s articles appear in the top 10 citation list speaks to a great interest in the idea of
connectivism by both established and emerging scholars; though, both articles highlight the idea that
citation rates should not always be considered an endorsement, as their assessment of connectivist learning
design demonstrates. That said, the sustained interest in connectivism is evidenced by the fact that it is the
topic of 10 more IRRODL articles published from 2009 through 2018. Furthermore, the resonant ideals
that are the foundations of connectivist learning, including learner autonomy and self-led learning design
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appear in other pedagogical terminologies, including heutagogy and rhizomatic learning. Connectivism is
also often tied to learning in MOOCs, another theme that emerged within the top 10 IRRODL articles.

MOOCs
The IRRODL has published more than 55 articles about MOOCs in its 20-year history. It is a topic that
continues to resonate because of a variety of factors, including access and openness. It is not surprising then
that “MOOCs: A Systematic Study of the Published Literature 2008–2012,” by Liyanagunawardena and
colleagues (2013), ranks number two for all-time citations. Since their emergence in 2008, research about
MOOCs spans a variety of configurations and contexts. Liyanagunawardena et al.’s (2013) systematic review
article categorizes this research along eight important dimensions, offering insight about specific case
studies, educational theory, technology used in MOOCs, and participant and provider characteristics.
In 2020, MOOCs continue to resonate in the field of ODL and are an important topic in terms of the
pandemic pivot toward online learning. MOOCs have seen a sudden resurgence since the pandemic started
(Bates, 2020). This may be partly attributed to the fact that many of the early attempts to help both
instructors and learners navigate the suddenness of the shift were offered in the form of MOOCs by a
handful of universities that have significant experience in the field. Athabasca University and the
Commonwealth of Learning were instrumental in delivering a series of MOOCs to aid in the shift to
technology-informed instruction (TELMOOC), building community online (BLPMOOC), and new learner
orientation (LTLO). One of the factors that contribute to the appeal of MOOC learning is accessibility, and
access options, including the fact many MOOC infrastructure providers offer lower-bandwidth, mobile
learning applications.

Mobile Learning (m-Learning)
Mobile learning or m-learning has been an important area of publication in the IRRODL. The IRRODL has
published more than 45 articles on the subject, including a special issue in 2007. It is not surprising then
that two m-learning articles appear in the top 10 citation list. In “Defining, Discussing and Evaluating
Mobile Learning: The Moving Finger Writes and Having Writ....” Traxler (2007) provides a cogent history
of the development of m-learning and asks some of the same questions that appear in this retrospective of
IRRODL articles about theoretical grounding. Traxler ends the article with the suggestion that in 2007 there
are more questions than answers, but that “the synergy between mobile learning and distance
learning…holds enormous potential” (Traxler, 2007, p. 10). Four years later, Park (2011) undertook part of
Traxler’s theoretical challenge. In “A Pedagogical Framework for Mobile Learning: Categorizing
Educational Applications of Mobile Technologies Into Four Types,” Park analyzes the affordances of mlearning on the backdrop of Michael Moore’s seminal concept, transactional distance.
Mobile learning in all its forms continues to resonate throughout the world. Traxler and Park could not have
known how important the affordances of mobile learning would become during a global pandemic. The
pandemic brought to light how many learners all over the world, in both developed and underdeveloped
countries, do not have access to reliable internet; and cellular or mobile device access became the only way
that educational continuity could be attempted.
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Open Educational Resources (OER)
In the time since the IRRODL started publication, more than 110 articles have focused on a variety of OEP
and OER. Three special issues have been devoted to open practices: In 2013, Open Educational Resources:
Opening Access to Knowledge (McGreal, 2013); in 2015, OER and MOOCs (McGreal, 2015); and in 2017,
Outcomes of Openness: Empirical Reports on the Implementation of OER (McGreal, 2017). While no
particular article on OER appears in the top 10 citation list, OER articles have enjoyed an extensive
readership in the 20 years of the IRRODL’s publication.
The pandemic pivot to online learning has, in many ways, highlighted the need for both OER and OEP.
Articles about mobile learning and OER, universal education, and K-12 research and practice have proven
very popular, with large numbers of PDF downloads. The concept of OER continues to grow in both
awareness and complexity. Figure 4 shows the three most downloaded IRRODL articles on the theme of
OER, each of which was downloaded more than 4,000 times: “Open Education Resources and Mobile
Technology to Narrow the Learning Divide” (Ally & Samaka, 2013), “Open Content and Open Educational
Resources: Enabling Universal Education” (Caswell et al., 2008), and “Research and Practice in K-12 Online
Learning: A Review of Open Access Literature” (Cavanaugh et al., 2009).
Figure 4
The Top Three OER Articles in the IRRODL by PDF Downloads

Attention to the affordances that embracing OER and OEP can provide in terms of access has been amplified
due to the pandemic. For several years, the adoption of OER has been highlighted as an important Horizon
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Report educational trend (Johnson et al., 2015). Pedagogical shifts have also been highlighted in a UNESCO
directive that states,
the COVID-19 crisis has resulted in a paradigm shift on how learners of all ages, worldwide, can
access learning. It is, therefore, more than ever essential that the global community comes together
now to foster universal access to information and knowledge through OER (Huang et al., 2020, p.
3).
OER and OEP have many benefits that are in direct alignment with the themes discussed in this paper,
including diverse community building, increased interaction, and improved digital pedagogy (Adam et al.,
2020; Jhangiani, 2020).

Classroom-Based – Online Comparison
No discussion about the pandemic pivot to online learning would be complete without highlighting
historical articles that specifically speak to the proclivity to draw comparisons between classroom-based
and online distance learning. “Online learning carries a stigma of being lower quality than face-to-face
learning, despite research showing otherwise” (Hodges et al., 2020, para. 4). Those who have studied
distance learning know that when it comes to quality and learning outcome efficacy, numerous studies
spanning decades have concluded there is no significant difference between them (National Research
Center for Distance Education and Technological Advancement, 2019; Russell, 1999). In fact, some of the
authors in the top 10 citation list have highlighted ways in which distance learning may be superior in terms
of educating for critical thinking, facilitating critical discourse, and prompting reasoned reflection
(Garrison & Anderson, 2003).
Garrison and Anderson (2003) advise that educational opportunity afforded via the internet “does not
represent a reinvention of the educational transaction. But it does call for a refocusing and rededication to
traditional higher education ideals…ideals that can be brought back within our grasp by technological
developments” (p. 18). This sentiment exemplifies the idea that attentive use of technology can support
meaningful educational goals.
One of the top downloaded IRRODL articles in this theme is coincidently titled “Replacing Face-To-Face
Tutorials by Synchronous Online Technologies: Challenges and Pedagogical Implications,” written by Kwok
Chi Ng in 2007. Long before the world was thrust into panic and continuity-driven substitution behaviour,
Ng found that in straight replication of classroom-based learning to online learning, students “indicate
dissatisfaction with the one-way communication and teacher-control functionalities of the system” (Ng,
2007, p. 1). This finding highlights the importance of many of the themes discussed above, in terms of
distribution of knowledge, and reiterates the necessity to bridge the move to online educational offerings
with considered reflection from the literature.
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Conclusion
Collectively, the IRRODL articles that have been often cited, downloaded, and viewed tell us a cogent story.
The frequency and recency of the citations of some of the older articles point to a continued interest in some
of the foundational elements of quality ODL design. Purposeful attention to pedagogical theory,
transactional distance, interaction, community building, and equitable and sustainable open access and
mobile access options is much more important than replicating classroom-based content structures and
lecture-based or transmission-based teaching methodologies that all too often dominate traditional
educational structures.
When considered together, the often-cited articles and the content analysis show that negotiating the shift
to online learning in a beneficial way is as much an educator mind shift as it is a shift in delivery modality.
“Education is a purposeful activity, and theory provides us with the understanding necessary to take
eﬀective action” (Garrison, 2000, p. 3). When we as educators respond to the call for the development of a
deeper understanding of equity, diversity, and mental-health informed pedagogy within a learning
community (EDUCAUSE, 2020); we realize that there is room to look more deeply at some of the
democratic, distributed, and open affordances that well-planned ODL can offer.
In a recent webinar about the future of campus culture, hosted by the University of Toronto Press, the
pandemic reality was referred to as “a reckoning.” The reckoning was described as a time to review some of
the historic educational practices that are based on structures of controlled time, voice, and content (James
et al., 2020). These frequent calls may be best addressed by adopting an empathetic lens and spending time
in the shoes of distance education students. The mastery of online learning pedagogy is much more than a
pivot. It is a worthwhile investment to be a student of good ODL practices and a student of literature, by
pursuing the 20 years of scholarship that the IRRODL has to offer. Happy Anniversary IRRODL.
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