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In April, the IRRODL PKP application was ported to an external server and updated to OJS version 3.3.
Because of this we were offline for nearly two weeks. We have had glitches in the working of the new
environment, which are slowly becoming resolved. I would like to apologise to our readers, authors, and
reviewers for any inconveniences these changes may have wrought. We believe that this new IRRODL
environment will prove to be more robust and easier to work with for both contributors and staff.

We have also been investigating the potential and the problems that could result from the use of Artificial
Intelligence (AI) by researchers, authors, and by our reviewers. We do not believe in banning the use of Al
by researchers, but we do insist, for ethical reasons, that when strong AI has been used to assist in the
writing of an article, this must be acknowledged by the authors. For example, in APA7 style, see the APA
blog on citing ChatGPT. This, of course, does not include spelling and grammar/style checkers. We also

welcome submissions about Al related to open and distributed learning. Note that the latest version of
Turn-it-in, which we use to scan all submitted articles, now includes detection of Al content.

This issue includes research articles from Turkiye, Ghana, Iran, Iraq, USA, and UK. Issues covered include
MOOCs, OER, SDL, LMS, leadership, ethics, and student and instructor perceptions.

The lead article, “Exploring the Influence of Countries’ Economic Conditions on Massive Open Online
Course (MOOC) Participation: A Study of 3.5 Million MITx Learners,” by Cagiltay, Tolker, and Cagiltay
highlights the potential of MOOCs to bridge the educational gap between developed and developing
countries. Although MOOCs provided low-cost education to all, there were significant differences in the
behaviors of learners in developed and developing countries. The authors suggest several actions to help
remedy the disparities.

Bradshaw and McDonald in their article, “Informal Practices of Localizing Open Educational Resources
in Ghana,” address a significant gap in OER research, namely how the localization of OER occurs in practice.
Their research revealed that localization occurred informally with workarounds, spontaneous translation,
cultural recontextualization, content substitutions, social responsiveness, etc. Their findings suggest a need
for OER creators to leave space for this informal localization and linguistic flexibility.

From Iran, Mirmoghtadaie, Keshavarz, Kohan, and Ahmady write “Developing a Conceptual Model
of Self-Directed Learning in Virtual Environments for Medical Sciences Students.” Their model was
developed and used to explore the formation of a process for graduate students in a virtual environment.
The themes included backgrounds, support, learning management, efficiency, excellence, and others as
forming a basis for planning and evaluating student skills.


https://apastyle.apa.org/blog/how-to-cite-chatgpt
https://apastyle.apa.org/blog/how-to-cite-chatgpt

Editorial - Volume 24, Issue 2
McGreal

“Scrutinizing Learning Management Systems in Practice: An Applied Time Series Research in Higher
Education” by Tugtekin compares two learning management systems. The authors found that found that
the dialogue and autonomy factors were significantly higher for the Moodle LMS than for ALMS while other
factors showed no significant difference.

Al-Azawei, Abdullah, Mohammed, and Abod investigated students’ perceived leadership behaviors of
educational leaders in their paper, “Predicting Online Learning Success Based on Learners’ Perceptions:
The Integration of the Information System Success Model and the Security Triangle Framework.” Higher
education students in Iraq were surveyed and their constructs were significant predictors of their use of
online learning.

The impact of Artificial intelligence on distance education is the subject of “Stakeholder Perspectives on the
Ethics of Al in Distance-Based Higher Education” by Holmes, Iniesto, Anastopoulou, and Boticario.
The authors attempt to understand the ethical concerns of students, teachers, and institutional leaders on
Al issues.

In this article, “Instructor Leadership and the Community of Inquiry Framework: Applying Leadership
Theory to Higher Education Online Learning” Meech and Koehler investigated online instructors’
perceived leadership behaviors. Applying organizational leadership theory and the Community of Inquiry
Framework, the authors investigated the perceptions of both students and instructors. They found that the
perceptions of students differed markedly from those of the instructors.

Shah, Murthy, and Iyer, provide us with a different perspective on MOOCs, in their article, “Is My MOOC
Learner-Centric? A Framework for Formative Evaluation of MOOC Pedagogy.” The authors conducted
expert reviews and internal validation to test the perceived usability and usefulness of their framework in
improving pedagogy.

The following article, “How Instructors’ TPACK Developed During Emergency Remote Teaching: Evidence
From Instructors in Faculties of Education,” highlights the technology pedagogical content knowledge as
perceived by the instructors engaged in emergency remote teaching interventions. Cakiroglu, Aydin,
Kurtoglu, and Cebeci explain how higher education instructors in Turkey felt about their experiences
during the pandemic period. The instructors perceived themselves as having a very high level of knowledge.

In the Book Notes section, there are two reviews of open access books by distance education leaders, Martin
Weller and Tony Bates. These are followed by three articles in Notes From the Field. The first looks at
partnerships of higher education institutions with K-12 schools. The second article looks at critical issues
in distance education from a Chinese perspective. The last paper consists of observations from the ICDE
OER Advisory on the UNESCO OER recommendations.

Athabasca
) University
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Abstract

It is well known that there are disparities in access to education around the world, with developed
countries generally having better educational resources and opportunities compared to developing
countries. Massive open online courses (MOOCs) have been proposed as a way to bridge this gap by
providing free or low-cost online education to anyone with an Internet connection. This study aimed to
better understand the effects of location, both country and region, on the use of MOOCs, using data
from 3.5 million learners who registered for MOOCs offered by the Massachusetts Institute of
Technology (MIT). The data set provided a broad picture of how MOOCs are being used around the
globe. The results of the study indicated significant differences in the use of MOOCs among students
from different countries and their corresponding economic levels. In order to address these differences
and improve access to education through MOOCs, the study suggested several actions that could be
taken. These include providing better infrastructure and support for MOOC learners in developing
countries, increasing awareness of and access to MOOCs in these regions, and working to improve the
quality and relevance of MOOC offerings. Overall, the study highlighted the potential of MOOCs to
bridge the educational gap between developed and developing countries, but also emphasized the need
for continued efforts to remove barriers and improve access to these resources.

Keywords: massive open online courses, geographic region, country’s income level, distance education,
online learning
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Introduction

The use of massive open online courses (MOOCs) has grown rapidly in recent years, with many
universities and other institutions offering a wide range of online courses available to anyone with
Internet access. These courses are often free or low-cost, making them an attractive option for learners
who may not have access to traditional forms of higher education. The rapid growth of MOOCs in recent
years has been driven by a number of factors, including the increasing availability of online education
platforms and a growing demand for flexible and affordable forms of higher education. The first MOOCs
were offered by a group of Stanford University professors in 2011, and since then the number of MOOCs
available has grown rapidly, with more than 900 universities around the world now offering over
59,000 courses. With the impact of the pandemic, at the end of 2021, 220 million students were enrolled
in MOOC:s (Shah et al., 2022).

However, despite their potential to increase access to education and bridge the gap between developed
and developing countries, the use of MOOCs in developing countries has been limited by a number of
barriers and challenges (Gameel & Wilkins, 2019; Ma & Lee, 2019; Shcherbinin et al., 2019). MOOCs
hold promise for providing quality education to learners in the most deprived parts of the globe.
Nevertheless, a large part of the enthusiasm about the possibilities of MOOCs in non-OECD countries
has yet to be substantiated. Initial efforts to increase access for the least educated have faced difficulties
in the areas of infrastructure, long-term viability, and assessment (Castillo et al., 2015). A common
misunderstanding about MOOCs is that because the course materials are accessible for free to users,
such platforms have the potential to democratize education across different genders, ethnicities, and
economic classes. However, the opportunity cost of not pursuing other activities can still present a
major obstacle for students all over the world, even if the course content itself is free (Daniel, 2012).

The term digital divide refers to the unequal access to technology and the Internet among different
groups of people, often based on factors such as income, geography, and education level (Rohs & Ganz,
2015). This divide can create barriers to the use of MOOCs, particularly in developing countries where
access to technology and the Internet may be limited. These barriers may include a lack of access to
reliable Internet and computer technology, low levels of digital literacy among potential learners, and a
lack of awareness or understanding of MOOCs in these regions. To overcome these challenges and
ensure that MOOCs are accessible to learners in all regions of the world, it will be important to address
these barriers and provide the necessary infrastructure and support to enable more people to take
advantage of these online courses.

Researchers who have studied the impact of MOOCs in some developing countries have found that these
courses have the potential to help reduce the educational gap and increase access to education for
individuals who may not have access to traditional forms of higher education. For example, a study of
MOOC s in the Sri Lankan higher education context found that these courses could potentially help to
reduce the digital divide and promote digital equity in developing countries (Lee et al., 2018). According
to the results of one survey, MOOCs provided by the higher education institutions of Sri Lanka offered
benefits for professionals as well as students (Warusavitarana et al., 2014). Similarly, by analyzing
MOOC usage in Colombia, the Philippines, and South Africa, researchers reported that information and
communication technology skills were not a barrier for participating in MOOCs (Garrido et al., 2016).
Contrary to these findings, Liyanagunawardena et al. (2013) argued that despite the prevalent notion
that MOOCs will extend opportunities and be adopted by learners in developing countries who currently
lack direct access to educational opportunities, particularly at advanced levels, the actuality may be that
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they will only cater to the privileged in developing countries who already possess access to digital
technologies and international language learning.

For example, in China, the usage barrier (a cause of users’ resistance to MOOCs), the value barrier (the
performance-to-price ratio of MOOCs), and the tradition barrier (resistance as a result of the break with
established traditions caused by MOOCs) have been found to be the main barriers to MOOC adoption
(Ma & Lee, 2019). Studies provided several insights into the effects of countries’ income levels and
regions on MOOC usage. For instance, by evaluating the demand for MOOCs using Google Trends for
the Organization for Economic Co-operation and Development (OECD) and Baidu Index for China,
researchers have reported that (a) demand was affected by higher unemployment, whereas (b) in OECD
countries the effective factor was high school level or higher education, and (c) in China it was Internet
speed and average income (Tong & Li, 2018). Considering countries’ income level, another study
reported that online degrees provided by MOOCs are not affordable for students from lower-income
countries (Shcherbinin et al., 2019). By considering the performances of learners from French-speaking
countries, researchers have reported a gap between learners from European countries and low- and
middle-income countries (Chaker & Bachelet, 2020). According to the results from five English and
Arabic MOOCs, the region in which learners lived created a significant difference in the essential skills
required to be successful in MOOCs (Gameel & Wilkins, 2019).

According to Daniel (2012), the idea that offering non-credit open online courses from the US will solve
the challenges of expanding higher education in the developing world is a misconception. In line with
this view, El Said (2017) reported that several components of MOOC platforms were designed within
the distinct context of the United States. Moreover, there is a danger that MOOCs might increase
existing inequalities in education instead of reducing differences (Rohs & Ganz, 2015). MOOC
researchers have agreed that to date, there has been insufficient data to conduct a detailed analysis of
the socio-cultural conditions of MOOC participants. Additional research is necessary to examine how
learners from developing countries can reap advantages from MOOCs, and whether individuals who
access certain MOOC content without finishing the course obtain educational and career benefits (El
Said, 2017).

Overall, while the economic and digital divide can create challenges for the use of MOOCs in developing
countries, these courses also have the potential to help address this divide and increase opportunities
for individuals who may not otherwise have access to higher education. However, currently MOOCs are
not being accessed by a significant number of less educated individuals in developing countries. Despite
the positive and ambitious proclamations of many MOOC providers, these courses have not yet achieved
the goal of making education borderless, gender-blind, race-blind, class-blind, and bank account-blind
(Christensen et al., 2013). It will be important to continue to address the challenges posed by several
factors in order to ensure that MOOCs are accessible to learners in all regions of the world.

Despite the potential advantages of MOOCs for bridging the digital divide and promoting fairness in
educational opportunities, the use of MOOCs is still falling behind in developing countries, due to
multiple factors such as limited access to technology and the internet, as well as a lack of awareness and
resources to support online learning. The people who stand to benefit the most from the MOOC
revolution—those who lack access to higher education in developing nations—are not well-represented
among the early adopters (Ma & Lee, 2019). As very few studies have provided a deeper understanding
of the MOOCs’ effects on society by considering the learners’ countries, this study aimed to fill this gap
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in the literature. Hence, this study explored the impact of income level and geographical region on the
use of MOOCs using data from 3.5 million learners who registered for 174 MOOCs offered by MIT.

Material and Methods

This study explored four main research questions:

1. How are MOOC enrollment and course activities distributed in terms of countries’ income
level?

2. Do the rate of course activities to the number of enrollments differ based on countries’ income
levels?

3. How are enrollment and course activities distributed by region?
4. Do changes in the rate of course activities to enrollments differ depending on region?

Research Design

Both causal-comparative and descriptive research designs were used in this study. While the causal-
comparative research design, one of the quantitative research methodologies, focuses on the causes or
effects of existing diversity between or within groups of participants or groups in the sample, the
descriptive design examines the current state of a phenomenon, condition, or factor (Fraenkel at al.,
2012).

Study Sample

This study examined data from 174 MOOCs offered by the Massachusetts Institute of Technology, with
3,538,295 students enrolled from 225 countries between 2012 and 2016. Criterion sampling was used
for this study (Campbell et al., 2020; Palinkas et al., 2015; Shavelson et al., 1985). As a sampling
strategy, the researchers initially set criteria to identify the individuals having information on the
phenomenon of interest. Because the sample size was large, a data set with the necessary information
was created. As a result, the data set was created in a detailed and broadly applicable form. Only data
from countries with 600 or more registered students for MITx courses was analyzed, resulting in a final
data set of 3,523,692 learners from 204 countries (see Table 1).
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Table 1

MITx Registered Students and Their Gender Distributions

Gender Number %
Female 734,903 20.86
Male 2,322,504 65.91
Others 12,264 0.35
Not declared 453,931 12.88
Total 3,523,602 100.00

The data was consolidated according to country by considering course activities (namely, viewed,
explored, completed, and certified). In the MITx database, if the learner registered in the course,
accessed the course main page, and viewed course information such as the syllabus (Ho et al., 2014),
the database parameter viewed was assigned a value of true. Otherwise, the value was assigned as false.
If the learner viewed the course and completed at least half of the course chapters (Ho et al., 2014), the
value true was assigned to the database parameter named explored. Otherwise, its value was false. If
the learner completed the course, the database parameter named completed was set to true. Finally, if
the learner finished the course and received a certificate, the database parameter certified was set to
true. If they left the course without getting a certificate, the database parameter certified was set to false.

The country income and region classifications were entered into this consolidated data by using the
World Bank country classifications. The World Bank has a list of countries in specific regions. The
distribution of countries in the data set of this study was based on these regional classifications is shown
in Table 2. As seen from Table 2, according to the World Bank, there are 38 countries in the East Asia
and Pacific region, and among them there are learners from 35 countries in the data set of this study.
In general, the data set covers 93.58% of the countries in the world. Hence, the data set is very large,
covering almost all countries in the world.

Table 2

Frequency Distribution of Countries with MITx Learners (Based on Region)

Region Number of countries Number of countries %P % ©
in the region 2 in MITx (n)
East Asia and Pacific 38 35 17.16 92.11
Europe and Central Asia 58 56 27.45 96.55
Latin America and the 42 40
. 19.61 95.24
Caribbean
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Middle East and North 21 20

. 9.80 95.24
Africa
North America 3 3 1.47 100.00
South Asia 8 8 3.92 100.00
Sub-Saharan Africa 48 42 20.59 87.50
Total 218 204 100.00 93.58

Note. n = Total number of countries having enrolled students to the MITx. 2 Data from World Bank Open Data
portal available at http://data.worldbank.org.  Calculated by dividing n by the total number of countries in the

study (IV = 204).¢ Calculated by dividing n by the total number of countries in each corresponding region.

The World Bank categorizes countries into four economic levels. In order to understand the MITx
learners’ countries according to this classification, the number of countries in the data set according to
this economy level classification is given in Table 3. As seen from this table, the highest number of
enrollments were from countries classified as high-income economies (see Table 3, n = 79, 38.73%,
income level $12,536 or more).

Table 3

Frequency Distribution of Countries Based on Income Level

Income level Number of Number of countries in % b Total students
countries in level 2 MITx (n)

Low 29 25 12.25 22,702

Lower-Middle 50 47 23.04 831.539

Upper-Middle 56 53 25.98 625.181

High 83 79 38.73 2,041,167

Total 218 204 100.00 3,523,602

Note. 2 Data from World Bank Open Data portal (http://data.worldbank.org) b Calculated by dividing n by total
number of the countries in the present study (IV = 204).

Table 4 lists the top 20 countries with the highest number of enrolled learners in the MITx courses; the
majority (51%) were from the United States. Among high-income economies, the United States had the
most enrolled students (1,798,020), followed by the United Kingdom, Canada, and Germany with
243,410, 219,263, and 166,470 students, respectively.
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Table 4

Top 20 Countries According to Number of Students Enrolled in MITx

Country Number of students %

United States 1,798,020 51.03
India 1,014,463 28.79
United Kingdom 243,410 6.91
Canada 219,263 6.22
Brazil 214,602 6.09
Germany 166,470 4.72
Spain 153,554 4.36
China 152,038 4.31
Mexico 137,706 3.91
Russian Federation 131,025 3.72
Australia 113,428 3.22
France 108,465 3.08
Pakistan 107,096 3.04
Egypt 103,823 2.95
Colombia 84,810 2.41
Turkey 80,791 2.29
Poland 77,801 2.21
Italy 72,884 2.07
Greece 71,592 2.03
Singapore 71,174 2.02

Data Analysis

To begin, descriptive statistics, including measures of central tendency, were examined. For nominal
and interval variables, frequency and percentage information were used; for continuous variables,
means and standard deviations were used. For inferential statistics, a MANOVA was employed. In a
MANOVA, two or more continuous measures and one or more independent variables on a nominal or
interval scale are used to determine whether there is a significant difference between the independent
variable categories (Field, 2013).
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Before the analyses, the normal distribution of the variables as well as univariate and multivariate
outliers were checked. Hence, even though the data were from a huge data set, the shape of the data did
not impact the confidence levels for both univariate and multivariate normality (Field, 2013). However,
we calculated the skewness and kurtosis of each dependent variable, and found that all these values for
four dependent variables were between -1.5 and +1.5, which is accepted as normal distributions
(Tabachnick & Fidell, 2007). The normal distribution was not a cause for concern in this data. The
univariate outliers in the data were within acceptable proportions of 5%, so the outliers were not
removed as Field (2013) suggested since they represented a country. The multivariate outliers were also
checked via Cook’s distance, and there was no value higher than one, which is the indication of an outlier
(Field, 2013). Moreover, the correlations among the dependent variables and the course activities
(viewed, explored, completed, and certified) were estimated. The result showed that the course activities
were medium level, with significant and positive correlations except for completed and certified (IV =
204, Tviewed - explored = -528, P < .01, T'viewed - completed = -519, P < .01, Tviewed - certified = -534, Texplored - completed =
.604, p < .01, Texplored - certified = -616, P < .01, T'completed - certified = -989, p < .01). Since certified courses must
first be completed, a high-level correlation was found. On the other hand, since certification required
payment, it may be possible to differentiate based on countries’ income levels. According to Frane
(2015), the correlations to use in MANOVA (or not use) are essentially myths, and no specific link
distinguishes MANOVA as particularly potent, independent of effect sizes. Additionally, Frane (2015)
claims that MANOVA is used as a protection for multivariate cases as stage 1, and then as stage 2
univariate analysis of each dependent variable with the independent variable should be checked. We
follow this suggestion in the present study.

Finally, for MANOVA, we tested the equality of covariance matrices with Box’s M, and for follow-up
ANOVAs, we tested the equality of variances with Levene’s Homogeneity of Variances tests. The

corresponding results and remedial processes for these tests are given in the results section.

Results

The results are given below, organized according to each research question.

Distribution of Enrollment and Course Activities by Countries’ Income Levels (RQ1)

In Table 5, the sums of enrolled students and course activities are presented by the countries’ income
levels. The highest percentage of student enrollment was in high-income economies (57.99%); the
lowest was in low-income economies (0.64%). Furthermore, the course activities and completion rates
within corresponding groups were calculated. The rate of learners’ having viewed their course ranged
from 60.58% to 63.53%. The rate increased from low-income economies to high-income economies.
For the rate or learners who explored their course, high-income economies had the highest (12.01%),
and the lower-middle-income economies had the lowest (9.19%). The upper-middle-income and low-
income economies were second and third, respectively. Higher-income economies had the highest
percentages of students who completed and were certified (4.37% and 4.15%, respectively); lower-
middle-income economies had the lowest percentages (2.65% and 2.52%, respectively). The upper-
middle-income and lower-income economies had the second and third rates, respectively. It appears
that when the number of enrollments and the course activities for viewed, explored, completed, and
certified were considered, high-income economies had more access compared to other countries. When
the conversion rates (i.e., the process of enrolling in a course and being certified) were examined, high-
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income and upper-middle-income economies ranked first and second. Surprisingly, low-income
economies ranked third, surpassing lower-middle-income economies. Overall, more than 3.5 million
students were enrolled in the MITx system. Among them, 62.89% viewed a course once, and 11.14 of
them explored a course. The course completed rate was 3.82%, and the certified ratio was 3.63%,
meaning that those who completed a course but did not get a certificate amounted to 0.19% of total
students. When income levels were considered, the gap between completed and certified was smallest
in lower-middle-income economies and greatest in upper-middle- and higher-income economies.

Table 5

Enrollments and Course Activities by Countries’ Income Level

Activities
Income level Total Viewed Explored Completed Certified
students

Low n 22,702 13,754 2,540 719 678

% 0.642 60.58b 11.1gb 3.17b 2.99P
Lower- n 831,539 511,434 76,385 22,000 20,989
Middle

% 23.622 61.50P 9.19b 2.65P 2.52b
Upper- n 625,181 392,365 68,208 22,620 21,451
Middle

% 17.752 62.76P 10.91b 3.62P 3.43P
High n 2,041,767 1,297,187 245,123 89,247 84,686

% 57.992 63.53P 12.01P 4.37° 4.15P
Total N 3,523,602 2,216,193 392,470 134,646 127,858

% 100.002 62.89b 11.14P 3.82b 3.63P

Note. 2 Represents the percentage of the total number of learners. P Represents the percentage of the total

number of learners in the corresponding category.

Analysis of our first research question showed that high-income economies dominated the total
enrollments and differentiated from other countries in course completed and certified rates.
Additionally, lower-middle income countries had higher enrollment rates than did upper-middle
income countries.

Rate of Course Activities to the Number of Enroliments Based on Countries’ Income
Levels (RQ2)

A MANOVA was run for this question. According to Box’s M test, the equality of covariance matrices
assumption was violated, M = 166.056, F 30, 43979.454) = 5.298, p <.01. Since there was more than one variate,
Pilliai’s Trace was used due to its robustness compared to the other statistics (Field, 2013; Olson, 1979;
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Stevens 1980). The result was .178 and significant, Fu, 12) = 3.134, p < .01, partial n2 = .059, indicating that
countries’ income levels could explain 5.9% of the activities, a small effect.

The rates of course activities significantly differed in terms of income levels among countries. The effect
of country income levels on the rate of learners who viewed their MOOC explained 6.1% of the total
variance with a significant difference among countries’ income levels, Fs, 200) = 4.296, p < .001, partial
N2 = .061. The effect of countries’ income levels on the rate of learners who explored MOOCs explained
9.0% of the total variance with a significant difference among countries’ income levels, Fs, 200) = 6.586,
p < .001, partial n2 = .090. For rates of completed and certified, the values were 14.5% and 15.3%,
respectively, with a significant difference among countries’ income levels, F(;, 200) = 11.336, p < .001,
partial n2 = .145, and F(, 200) = 12.032, p < .001, partial n2 = .153. These results indicated that the
difference in income levels among countries was more viable when completed and certified course
activities were considered.

To reveal which category of income level caused a significant difference, the Scheffe test, a post-hoc test
used when the homogeneity of variances has not been violated, was performed for all course activities
viewed [F(3, 200) = .481, p = .696], explored [F(3, 200) = .467, p = .900], completed [F(3, 200) = 2.199,
p = .089], and certified [F(3, 200) = 2.665, p = .50]. The difference in the course activity of learners
having viewed their MOOC was due to the difference between lower-middle income economies and
high-income economies (p <.01). In other activities, high-income economies outperformed both lower-
middle and upper-middle-income economies (p <.05). Analysis of our second research question
revealed that learners’ course activities were influenced by their countries’ income levels, but with a
small effect size. The reason for this disparity in all course activities was that high-income economies
had higher rates than did other countries.

Distribution of Enrollment and Course Activities by Region (RQ3)

Although there were only three countries in the North America region (the United States, Canada, and
Bermuda), about 30% of students enrolled in MITx were from there (Table 6). The second highest
enrollment came from Europe and Central Asia (17.26%). The Sub- Saharan Africa region had the lowest
enrollment rate (2.58%). Learners from Europe and Central Asia had the highest rate of having viewed
their MOOC (65.06%). Since the data set was very large, all the details of countries cannot be shown in
this study. However, some examples from the data set served to highlight the key differences. For
instance, the rate for viewed courses was 76.34% in Greenland, 64.91% in Switzerland, and 64.26% in
the Netherlands. Learners in the Middle East and North Africa were least likely to have viewed courses
(59.07%); for example, rates were 50% in Yemen, 52.91% in Iran, and 52.95% in Bahrain. In terms of
having explored courses, Europe and Central Asia had the highest rate (13.41%), including, for instance,
Monaco (41.49%), Greenland (26.78%), and Spain (17.44%). The explored rate was lowest (8.59%) in
the Middle East and North Africa, including Yemen (4.42%), Tunisia (7.65%), and Egypt (8.69%).
Regarding completed and certified course activities, once again, Europe and Central Asia had the
highest rates at 5.32% and 5.04%, respectively. To illustrate, rates of certification were 13.13% in
Monaco, 10.75% in Greenland, and 6.77% in Spain. On the other hand, completed and certified course
activity rates were lowest in the Middle East and North Africa, at 2.03% and 1.93%, respectively. For
instance, the certified rates were 0.59% in Libya, 0.94% in Yemen, and 1.47% in Iraq.
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Table 6

MITx Enrollment and Course Activities by Region

Region

Total students

Viewed

Explored

Completed

Certified

n

%

n %

n %

n %

East Asia 390,126
and

Pacific

Europe 853,042
and
Central

Asia

Latin 364,543
America
and the

Caribbean

Middle
East and
North
Africa

153,301

North

America

1,061,452

South

Asia

607,856

Sub-
Saharan
Africa

90,869

Total

11.082

24.232

10.352

4.35%

30.142

17.262

2.582

3,521,189 100.002

244,712 62.73b

554,949 65.06"

229,650 63.00P

90,562 59.07°

663,588 62.52P

376,812

61.99b

54,467 59.94b

2,214,740 62.90P

42,497 10.89P

114,376  13.41P

41,328 11.34b

13,167 8.59P

115,481 10.88P

9.18P

55,774

9,633 10.60P

392,250

13,115 3.36P

45,401 5.32P

13,519 3.71P

3,116 2.03b

40,653 3.83P

16,286 2.68P

2,496 2.75P

11.14> 134,586 3.82b

12,319 3.16P

42,972 5.04P

12,773 3.50P

2,060 1.93P

38,813 3.66P

2.57°

15,610

2,357 2.59°

12,7804 3.63P

Note. 2 Represents the percentage of the total number of learners. P Represents the percentage of the total number

of learners in the corresponding category.

Analysis of our third research question led us to conclude that North American countries had highest

rates of courses viewed while European and Central Asian countries had greater rates of courses

explored, completed, and certified. Overall, countries in Western regions led the rates in terms of course

activities.
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How Changes in the Rate of Course Activities to Enroliments Differ Depending on
Region (RQ4)

A MANOVA was run for this question. According to Box’s M test, the equality of covariance matrices
assumption was violated, M = 284.913, F(50, 6085.359) = 5.181, p < .01. Since there was more than one
variate, Pilliai’s Trace was used as it is more robust compared to other statistics (Field, 2013; Olson,
1979; Stevens, 1980). The result was .353 and statistically significant, F(24, 788) = 3.178, p < .01, partial
n2 = .088. The rates of course activities differed significantly in terms of countries’ income levels. The
impact of countries’ regions on the rate of the viewed course activity explained 15.5% of the total
variance with a significant difference among regions, F(6, 197) = 6.043, p < .001, partial n2 = .155. The
value for the explored course activity was close to 15.1% with a significant difference among regions,
F(6, 197) = 5.856, p < .001, partial n2 = .151. For the completed and certified course activities, results
were 27.7% and 28.3%, respectively, with a significant differences among regions, F(6, 197) = 12.560, p
<.001, partial n2 = .277, and F(6, 197) = 12.988, p < .001, partial n2 = .283. These values indicated that
the gaps among regions were more viable when completed and certified course activities were
considered.

To determine which regions caused the significant difference, the Dunnett C test, a post-hoc test used
when the homogeneity of variances has been violated, was performed for completed course activities,
[F(6,197) = 2.487, p < .05], and the Scheffe test, a post-hoc test used when the homogeneity of variances
was not violated, were performed for viewed [F(6, 197) = 1.427, p = .206], explored [F(6, 197) = 1.325,
p = .248], and certified [F(6, 197) = 2.059, p = .060] course activities. In terms of the viewed activity,
Europe and Central Asia had significantly higher rates than did East Asia and the Pacific, Latin America
and the Caribbean, the Middle East and North Africa, and Sub-Saharan Africa. Regarding the explored
activity, Europe and Central Asia demonstrated significantly higher rates than did East Asia and the
Pacific, South Asia, the Middle East and North Africa, and Sub-Saharan Africa regions. For the
completed and certified activities, Europe and Central Asia demonstrated significantly higher rates than
did East Asia and the Pacific, South Asia, Latin America and the Caribbean, the Middle East and North
Africa, and Sub-Saharan Africa regions. Analysis of our third research question revealed that countries
in Europe and Central Asia outperformed the majority of countries in other regions in all course
activities. Moreover, it can be inferred that countries in Europe and Central Asia had more certified
course activity compared to other regions. From courses viewed to courses certified, the size of the effect
of the difference between Europe and Central Asia compared to other regions increased.

Discussion

The results of this study showed important differences among the learner behaviors of different
countries when considering country regions and income levels. The results indicated that for the
countries with high-income economies, the percentage of student enrollment and rate of viewed,
explored, completed, and certified course activities were higher compared to the countries with lower-
income economies. In support of the findings of the present study, average income was also found to be
among the factors that shaped MOOC demand in developing countries (Shcherbinin et al., 2019; Tong
& Li, 2018). Our results aligned with Lee et al. (2018) who suggested that although MOOCs are available
ubiquitously for everybody, their promise of minimizing the educational gap as well as increasing access
and digital equity in developing countries has not been fully enabled. As Dell’Acqua (2014) noted, access
to MOOCs has been constrained while MOOCs themselves are inherently rich and diverse opportunities
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for education. Unfortunately, the present research confirmed the concerns related to MOOCs and their
impact on the digital divide, as argued previously by Gameel and Wilkins (2019).

When conversion rates (the process of enrolling in a course and being certified) were examined in the
present study, high-income and upper-middle-income economies were ranked first and second.
Surprisingly, low-income economies ranked third, surpassing lower-middle-income economies. The
gap between completed and certified was lowest in lower-middle-income economies; however, it was
highest in upper-middle- and higher-income economies.

The regional data can be interpreted in two ways: (a) as the rate of countries using MOOCs in their
respective regions, and (b) as each region’s rate among other regions. Regarding the former, the current
study found that all countries in North America and South Asia used MOOCs (see Table 2, 100%). This
rate was around 95% in Latin America and the Caribbean, Europe and Central Asia, and the Middle
East and North Africa. In Sub-Saharan Africa, this rate decreased to 87.5%. With the latter
interpretation, the results showed that Europe and Central Asia had the highest rates of completed and
certified activities between 2013 and 2016, while rates were lowest in Sub-Saharan Africa. The results
also showed that these rates were significantly higher in Europe and Central Asia than in the East Asia
and the Pacific, South Asia, Latin America and the Caribbean, Middle East and North Africa, and Sub-
Saharan Africa regions. Similarly, the rates for the viewed activity were significantly higher in Europe
and Central Asia than in East Asia and the Pacific, Latin America and the Caribbean, the Middle East
and North Africa, and Sub-Saharan Africa. The rates for explored were also significantly higher in
Europe and Central Asia than in the East Asia and Pacific, South Asia, the Middle East and North Africa,
and Sub-Saharan Africa. One possible explanation for these regional differences may be related to the
Internet and other such infrastructure issues due to geography. Significant differences have been
reported among learners from different regions (Gameel & Wilkins, 2019).

Learners’ education levels may be another factor causing this difference among different countries and
regions. Earlier studies have shown that most MOOC learners are well educated (Cagiltay et al., 2013)
and the number of well-educated people is lower in developing countries compared to developed
countries. Language may be another barrier. For example, according to Aboshady et al. (2015) language
was not recognized as a barrier to MOOCs in Egypt. However, since most MOOCs are in English,
students speaking a variety of languages in a single class could cause problems, and MOOCs need to be
organized with an understanding of these problems (Tahirsylaj et al., 2018). Additionally, as reported
by an earlier study, there could be other barriers, such as learners from less-developed countries feeling
uncomfortable in the learning environment (Kizilcec et al., 2017).

The context of the MOOC may create distress among learners and negatively impact enrollment rates
(Essex & Cagiltay, 2001). One contextual issue is related to the proposed course topic itself, as learners
may be more interested in some topic areas than others. Since the MITx courses were developed in the
US mainly for the needs of that audience, this may have an impact on enrollment rates (Daniel, 2012).
Another important contextual issue is the reputation of the institution, MIT, offering the courses.
People from low-income countries are attracted by the institution. However, the teaching methods and
expectations in MITx MOOCs may have differed from what some learners in low-income countries were
used to (El Said, 2017). Even though we have no data to support this inference, it should be considered
for exploration in future studies. Closely related is the issue of limited access to technology which may
also hamper learners’ ability to get into courses as well as complete assignments or assessments
required for completing the course. Finally, contextual factors such as course length, difficulty level,
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and availability of resources (such as textbooks or supplementary materials) can also influence
enrollment. Developing mechanisms to provide support and guidance to learners from low-income
countries may help to increase course completion rates. Recent developments in artificial intelligence
technologies (e.g., ChatGPT by OpenAlI) may play an important role in overcoming some of the reported
challenges.

These results indicated that living in a high-income or Western region country positively influenced
completed and certified activities in the MITx courses. An earlier study attributed this to the fact that
the vast majority of the students are from high-income countries and the courses follow these students’
interests, which in turn increases their motivation in the courses (Shcherbinin et al., 2019). As these
courses can be reached from all over the world, it is not possible to address regional motivations and
requirements in a single MOOC. Local universities may be encouraged to collaborate with the major
MOOC providers and develop MOOC solutions by considering the specific motivations and
requirements of their region.

Conclusion

Based on analysis of more than 3.5 million learners in MITx courses, this study provided
recommendations for improving MOOCs. Several suggestions applied to MOOC providers, such as
offering more introductory-level courses on specific topics, providing free certification for these courses
to eliminate economic barriers for learners from developing countries, and adapting MOOC:s to the local
context to better meet the needs of learners in different regions.

This study reported significant differences among MITx learners from different parts of the world. A
range of factors, such as geographical effects, education levels, language, as well as cultural and
psychological factors, could be key influences. Such differences may improve access to education in
these regions through more tailored, local support for learners in developing countries. Supportive of
our results, an earlier study also reported some cultural differences in patterns of acceptance behaviors
between Turkish and Malaysian engineering students (Arpaci et al., 2020).

MOOC providers may also choose to develop localized pricing strategies like those at Netflix, for
example. In addition, local universities may collaborate with major MOOC providers and develop
MOOC solutions by considering the specific motivations and requirements of their region. For instance,
an earlier study reported that learners’ performance was influenced by their online listening responses
in course forums (Du et al., 2022), for which the course language can be a barrier. Hence, an adoption
strategy for each country may be developed in collaboration with local universities and MOOC
providers. In order to improve these adoption processes, global entities such as the United Nations
Development Programme and United Nations Educational, Scientific and Cultural Organization may
also provide additional support.
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Abstract

Research on the use of open educational resources (OER) has often noted the potential benefits for users to
revise, reuse, and remix OER to localize it for specific learners. However, a gap in the literature exists in
terms of research that explores how this localization occurs in practice. This is a significant gap, given the
current flow of OER from higher-income countries in the Global North to lower-income countries in the
Global South. This study explored how OER from one area of the world was localized when used in a
different cultural context. Interviews from six facilitators of an OER human rights course in Ghana showed
that without initial awareness of OER, localization happened largely informally. Practices included (a)
technological workarounds and persistence; (b) spontaneous language translation; (c) cultural
recontextualization through spontaneous adjustment, content substitutions, and discussion; and (d) social
responsiveness. We found implications for designers to anticipate challenges related to dependence on
technology, intentionally leave space for informal localization, and allow for linguistic flexibility.

Keywords: localization, open educational resources, Ghana
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Introduction

Over the past 20 years, research on open educational resources (OER) has touted the promise of OER to
open the so-called lockbox of education with its potential to provide access to education for all people,
everywhere (William and Flora Hewlett Foundation, 2013). While researchers have uncovered valuable
insights concerning the development and use of OER (Cox & Trotter, 2017; Creative Commons, n.d.;
Prinsloo & Roberts, 2022; Wiley. & Hilton, 2018) many questions remain unexplored as to how OER has
been used in different global contexts. It is of particular importance that most research has focused on OER
use in the Global North, but preliminary evidence suggests patterns of use have been different in the Global
South. Recent studies have shown that in the Global South, most OER content has been used as is, or
possibly translated into local languages. Fewer OER users were likely to engage in practices such as
remixing or reusing for reasons including lack of bandwidth, language differences, or cultural mismatches
(de los Arcos & Weller, 2018; de Oliveira Neto et al., 2017).

Cox and Trotter (2017, p. 301) presented a framework that detailed several factors impacting adoption of
OER in South Africa; these factors varied regarding level of individual control (Figure 1).

Figure 1

OER Adoption Pyramid

(_social Institutional )

INTERNALLY DETERMINED

INDIVIDUALS may be agents
of OER adoption

INSTITUTIONS may be agents
of OER adoption

Capacity
tofind, use, create and/or upload
OER — personally or with support

Awareness
of OER, the concept, and how it differs
from other educational resources

Permission
to use/create OER, as determined by
institutional IP policy

Access
to infrastructure:
computers, internet, electricity

EXTERNALLY DETERMINED

Note. From “Factors shaping lecturers’ adoption of OER at three South African universities,” by G. Cox and H. Trotter,
in C. Hodgkinson-Williams and P. B. Arinto (Eds.), Adoption and impact of OER in the Global South (pp. 287-347),
2017, International Development Research Centre and Research on Open Educational Resources for Development
(https://doi.org/10.5281/zen0do.601935). Copyright 2017 by International Development Research Centre and

Research on Open Educational Resources for Development. Reprinted with permission.

This framework illustrates that OER use, which would be located in the capacity section of the pyramid, is
dependent on contextual factors out of the control of the OER user. Without access or awareness, for
example, people’s use of OER is inhibited. While our study did not specifically address OER adoption, it
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supported this model in that the practice of localization was greatly impacted by technological, linguistic,
and cultural factors; these parts of the pyramid lead toward adoption. We further illuminated the practice
of localization within a specific context, exploring the lived experiences of facilitators of a human rights
course in Ghana as they localized content despite these barriers. We found that they used informal, in-the-
moment practices to recontextualize content created in the United States for their learners. We explored
these issues through semi-structured interviews with facilitators who developed an account of their
informal localization practices and how those practices facilitated their use of OER materials.

Literature Review

In the Global North, discussion on use of OER has centered on student use of the 5Rs (retain, reuse, revise,
remix, and redistribute) in completing more creative assignments (Clinton-Lisell, 2021; DeRosa, 2016;
Kimmons, 2016). However, different patterns of use may exist in the Global South, and a limited view of
what constitutes OER use or how that is researched may have relied too heavily on assumptions based on
students from higher income countries, their technology access, and their language use. A recent study of
7,700 faculty members in the Global South showed patterns of OER use around the world, indicating that
faculty in the Global South were more likely to adapt OER content (usually through translation), but due to
Internet connectivity and available data for uploading, less likely to share content than were faculty in the
Global North (de los Arcos & Weller, 2018). These different patterns were based on different contextual
factors (Prinsloo & Roberts, 2022) and barriers to the use of OER. Research on these factors has tended to
align with a framework encompassing the areas of technology, language, and cultural contextualization
(Figure 2).

Figure 2

Factors Influencing OER Adoption

OER adoption
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Technology

Limited access to technology limits users’ access to OER. “Internet user statistics in 2016 revealed
penetration rates of 28.7% in Africa and 45.6% in Asia were below the world average of 50.1%, and well
behind Europe (73.9%) and North America (89%)” (de los Arcos & Weller, 2018, p. 151). The reality of
inconsistent power supply (Omoike, 2021), dilapidated tools, and the resulting lack of familiarity with
technological tools among educators (Ezumah, 2020) suggest significant barriers to accessing and using
OER in some parts of the Global South. Furthermore, these connectivity issues reinforce a top-down
structure in which people from the Global North are the OER producers and those from the Global South
are the OER consumers. Those with inadequate Internet connectivity are not as likely to upload and share
content.

Language

A key barrier to OER use is related to language access; research has shown significantly more production
of OER in English (Cobo, 2013). Given this, those who use these OER must have some level of English or
elite language proficiency (Aramide & Elaturoti, 2021) or must rely on translation (Amiel 2013). As most
users of OER in the Global South use them as is, and only 23% of users create OER (de Oliveira Neto et al.,
2017), the lack of availability of OER in many languages significantly limits users’ access to OER in local
languages. Furthermore, when technologies do not support multilingual interfaces, the remixing and
creation of OER is limited for those in the Global South due to lack of linguistically flexible technological
tools (West & Victor, 2011). Despite barriers to use of OER due to linguistic inflexibility, there have been
recommendations for linguistic diversity in the production of OER from international groups (United
Nations Educational, Scientific and Cultural organization [UNESCO], 2012). Additionally, case studies into
multilingual OER production have begun to emerge (Oates & Hashimi, 2016).

In one study of OER localization in Nepal, parents rejected translation of OER in local languages, wanting
their children to rise above and beyond local practices (and languages) to be citizens of the global world
(Raj et al., 2019). In this case, true localization occurred when local people had control over what and how
they learned, including the language in which content was presented.

Cultural Recontextualization

In many accounts from the literature on localization, OER that travels from the North to the South may be
culturally mismatched, even after linguistic translation. For instance, researchers have suggested that OER
available in Nigeria is not adapted for local audiences (Adeyeye & Mason, 2020; Aramide & Elaturoti, 2021).
A systematic review of research into the use of MOOCs and OER in the Global South identified inflexibility
and decontextualization related to wholesale adoption of OER materials (King et al., 2018).

Some researchers have observed cultural recontextualization taking place through localization in specific
settings. In Amiel’s (2013) study of how OER is reused, he concluded that localization is an automatic
practice, because whenever OER moves from the hands of one source to another, a new user will
recontextualize it. Wolfenden and Adinolfi (2019) reported that this type of cultural recontextualization
“involves drawing on the lived contexts and practices of teachers, learners, families and communities within
their textual content and through the activities in which they are deployed” (p. 330). Three Nepalese
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localizers from the Ivins (2011) study stressed the importance of contextualization being done by locals and
added the benefit of community ownership developing as part of a participatory practice.

Despite the insights of these findings, more research is needed to understand how OER is localized and how
decisions about localization are made in different parts of the world. In our study, the research question
asked: what practices of facilitators localizing OER recontextualized it for learners in Ghana?

Method

We conducted a qualitative study of the experiences of educators localizing OER in Ghana, using in-depth,
semi-structured interviews. Our focus was on educators’ practices themselves, not their beliefs about, or
knowledge of, OER as a construct. Thus, we took a practice-oriented approach to our research, grounding
our assumptions about those we interviewed and their practical involvement in the world as found in the
writings of Dunne (1997) and Packer (2018). In this perspective:

humans are fully embodied, engaged agents . . . situated in a lived world of significance [which
allows for theorizing into human activity that does not] invoke a more fundamental reality of causal
forces assumed to control . . . human participation. (Yanchar & Slife, 2017, pp. 147-148)

Research Context

This research grew out of work completed by an non-governmental organization (NGO) based in the United
States, connecting people in low-bandwidth areas of the globe with educational resources. One of the first
courses piloted in these gathering centers was a human rights course entitled Human Dignity, co-authored
by this paper’s first author in cooperation with the Geneva Office for Human Rights Education. Volunteer
facilitators generally took turns organizing discussions, adapting materials for local needs, and supporting
participants in the class. The course was licensed using a Creative Commons CC-BY license. Due to costs in
time and travel, gatherings were mostly held via Zoom.

Participants

The participants in this study were purposefully selected from available course facilitators at local
community gathering centers in various cities in Kumasi, Accra, and Assin Foso, Ghana (Table 1). All of the
participants used the same curriculum, and they had enough experience with the content to comment on
localization.
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Participant Backgrounds, Interests, and Group Dynamics

Participants*

Background and interests

Group dynamics

Beth

Nurse. Volunteer teacher of the weekly course.

Over 30 participants; Beth

was the only teacher.

Kate Construction manager. Student at a local Group of eight with rotating
university. Led a project to create a localized teaching.
manual.
John Student in applied technology. Group of five with rotating
teaching.
Randall Not from Ghana but has lived there over 10 Group of five with rotating
years. Former member of John’s group. teaching.
Rebecca Master’s student at a local university. Group of eight with rotating
teaching.
Tobias Working toward university education. Group of eight with rotating

Learning to be a mechanic and teaching teaching.

professional driving.

*Note. Participant names are by pseudonym.

Data Collection

To document the experiences of facilitators who localized content, the first author of this aper conducted
two, 45-minute interviews with four participants, and, due to time constraints, a single 45-minute interview
with the remaining two participants. Questions focused on what changes facilitators made to OER content.
Due to the geographical separation between the participants and interviewer, interviews were conducted
and recorded over Zoom. Interviews were initially transcribed using the Zoom transcription feature, and
later edited for accuracy by the first author.

Data Analysis

Data analysis was conducted using steps outlined by Churchill (2022). First, each interview was read to
provide researchers with a sense of the whole and to generate possible overarching themes that reflected
major patterns in the data. Second, interviews were then read closely, with detailed themes being identified
that summarized aspects of participants’ practices at the phrase, sentence, or paragraph level. Third, a
comprehensive synthesis was undertaken, where initial themes were grouped into an initial structure.
Fourth, the structure was clarified by comparing themes for opportunities to combine, break into smaller
units, eliminate, or otherwise refine them. The intent was to develop an account of our participants’
comments that accurately reflected the experiences they described. Throughout this process, more granular
themes were compared to the whole corpus of data. Themes generated from the whole were compared to
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the line-by-line readings to check that the emerging structure reflected the details participants shared and
patterns evident across interviews (Fleming et al., 2003).

Trustworthiness and Rigor

To help ensure trustworthiness and rigor, we conducted a member check towards the end of the research
process. This took place by sending participants a summary version of our analysis and asking if they
thought it adequately represented what they said, as well as asking if anything else should be added so their
experiences were related in an accurate manner. All participants responded that the themes were in line
with their intended meanings and no adjustments were requested.

Limitations

Like all research, this study had limitations. Our qualitative method did not allow for generalizability to
larger samples, so we do not to report findings as if they were generalizable to all groups. Also, our own
position as researchers from another country than our participants affected our understanding. While we
believe our member checking helped address this, we are sensitive to this issue. We hope future research
conducted by cultural insiders can reveal additional insights that our report could not provide.

Findings

The facilitators we interviewed described how they localized content in informal ways. Many of these
practices aligned with the framework presented earlier (see Figure 1) and were used as major themes to
report our findings: (a) technology, (b) language, and (c) cultural recontextualization. Additionally,
facilitator practices suggested a fourth theme, (d) social responsiveness based on relationships (Table 2).

Table 2

Informal Localization Practices

Type of adjustment Description of localization practices

Technology Creating workarounds for poor technology.
Technology challenges included poor Internet connection,
insufficient data, broken hardware. Students persisted and
found workarounds.

Language Translation happened spontaneously in response to student
needs. With multiple languages used by locals, facilitators
moved between languages seamlessly and based on the contours
of the immediate conversation.

Building literacy.
Some facilitators used the OER to help build literacy, a kind of
localization not anticipated by the OER designers.

Cultural recontextualization Spontaneous adjustments occurred in the moment of teaching.
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Some content switches happened in a moment of teacher
inspiration.

Discussion was the means for naturally adding local spice.
Even if teachers went through the manual as written, learners’
personal responses to discussion questions added content
relevance.

Social responsiveness Developed relationships with students to teach responsively.
Facilitators based plans and adjustments on helping students
understand and feel accepted.

Technology

All but one of the facilitators experienced problems with technology that led to them localizing the OER to
work around these problems. For instance, issues with the Zoom platform often proved frustrating. Tobias
shared, “Zoom was not working . . . I am trying to connect and connect and connect and connect [to the
Internet]. I was like, forget about Zoom, so I thought I would send you a WhatsApp link.” While this change
allowed Tobias to communicate with his group, since the WhatsApp interface was different from Zoom it
also meant he had to adjust how he used the OER content.

Rebecca’s experience was similarly riddled with technological problems. She had adjusted the class to be
offered online because of “transport issues, money, and even the time for the meeting wasn’t really favorable
for us to meet. . . . Online was convenient for most of us because . . . as long as you had a digital device like
a phone or a laptop, you could still join.” This choice led her to adjust in-person activities (e.g., the human
knot game) into activities appropriate for the online setting. However, this localization invited other
technological problems. “Internet connection at this part of our area is really poor. Some people live in very
rural areas. In those places there are no Internet connections. Even if you have, it is very low.” Rebecca’s
descriptions of frequent delays, disconnections, people dropping off, and people not joining because of lack
of connection showed how technology called for the development of localized solutions to work around
technology problems, and even then, remained a persistent inconvenience for the group.

Language

Translation Happened Spontaneously in Response to Student Needs

One of the main ways the facilitators revised OER was through translation; however, translation occurred
informally in conversation, as facilitators navigated the practical need for students to speak English as a
common language but also to understand the concepts in their local language, Twi. While it seemed like
much of the work of the class involved translation, it happened seamlessly, and none of the facilitators
mentioned this aspect of localization until they were specifically asked about it. When asked what language
they used in class, Kate explained:

We mostly used English. We just used English because . . . there was no reason. We sometimes used
Twi. English is our official language. When people really wanted to express themselves, they would
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use Twi. If they are explaining something and we are not getting it, they would switch the language
and explain it in Twi.

Similarly, this type of switching happened for other facilitators, usually as spontaneously and responsively
as Kate described it.

The realities of local language use meant these patterns of spontaneous translation were preferable to
providing material in multiple languages. John described:

We are all about English, English, English. Unfortunately, our local language has been termed as
vernacular. There has been a discouragement of speaking it, especially in schools. There has been
insistence on speaking English. We have lost it. The literacy rate on our local dialect rate is super
low. Almost 90% of people of every tribe can only speak it.

This reality meant formal translation into local dialects was impractical since local languages were not
always written. John said that he can speak his native language, but he wouldn’t be able to read it very well.
Therefore, the practice of language localization meant facilitators needed to translate the manual, and, as
Kate mentioned, for best understanding facilitators and students spoke Twi. Language switching was a
spontaneous form of localization. John described the banter of his class as they got into a flow and mixed
English and Twi: “we were very free with each other. We could speak in our boys’ voice and tease each other.
... People were laughing and we could say whatever they want to say. It’s involuntary, spontaneous.” This
pidgin style—so important to the character of the class—demanded spontaneous emergence, further
suggesting the importance of in-the-moment over formal translation.

Building Literacy

Another issue with language arose due to the emerging literacy levels of some class participants. According
to Rebecca, just because a person could pronounce the words in the manual did not mean they could
understand it. Some amount of translation was done to deal with lower literacy levels.

Almost all the classes you had to explain in the local language because some might say, “we
understand,” but when you ask them the question, they actually don’t bring out anything. All the
time, I had to translate it to the local language.

Similarly, John specifically mentioned that it was the role of the teacher to do the translation. “It’s the
responsibility of the facilitator to know how to break things down for the participants, not you [the designer]
necessarily.” This statement also reflected how language localization was key to better understanding by
breaking things down for the learner. The lessons were taught in English, but the explaining and expression
happened in participants’ mother tongue. Responding to student literacy levels, the facilitators filled their
role by “breaking it down” for students. In fact, there were language teaching moments during the course.
Rebecca told us:

it was almost every time. There was an opportunity for them to learn new words, so that was how
the language was used in a good way. To learn words and new vocabularies that they could use in
their communication.
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There was a positive effect in this instance of enhancing English literacy; however, as John mentioned,
historically, learning English came at the expense of maintaining fluency in native languages.

Cultural Recontextualization

Spontaneous Adjustments Occurred in the Moment of Teaching

Several facilitators commented on localization of content occurring without thought or preparation. For
instance, John told us that “preparation is important. However, there are still things that are going to
happen in the moment. If you pay a lot of attention and catch clues, there will be things that make it better.”
John further described a story of one class in which there were refreshments for after the session, and there
were more than enough. While the lesson from the OER manual was on the topic of equality and had a
picture of a child being left out for being different, John saw an opportunity to create a relevant activity with
the refreshments and told the class that the extra refreshments would go to the oldest members of the class.

It was spontaneous. . . . We were talking about equality. With the extra [food], what is going to
happen? Even it isn’t going to be sufficient. What are we going to use to determine who gets the
surplus? Suddenly I thought, “we can make something out of this.” . . . You had those who felt like
they were not treated equally vented out their feelings. “Why? No! You can’t.” . . . Even though it
was a discussion, we were able to witness real-life feelings and concerns and displeasure of
inequality.

John’s example showed a major adjustment from what was in the manual based on the relevant context
that happened in the natural, spontaneous flow of the course. He used the terms natural and real life to
describe the reactions of the class, suggesting this natural learning emerged organically in a specific place
and context.

Rebecca told about a class on freedom of religion where spontaneous localization grew out of a tricky
emotional context. Some of the class members, who came from a variety of religious backgrounds, had been
arguing during the class about which religion was true. This led to some class members becoming upset.
Rebecca adjusted the original activity in the manual—sing a hymn—to include several common hymns not
from the dominant religion.

About religion, we used some of our locally made Christian songs. That was what we sang. That
brought some people relief, too. They actually realized that though we are from different sects of
religions, but when it comes to these things, we are all involved in it.

In making this decision, Rebecca responded intuitively and inclusively to the students.

In a lesson on the right to be free, Beth pivoted in the lesson and substituted a song in the manual for one
that was a better cultural fit for her students. In her situation, the original activity was to use a song about
rights, but Beth made an adjustment that she knew her students would appreciate. “I got a song that talks
about rights. I got them to listen to it, but for the activity, I used the song they would like to get them to
dance. I had to improvise.” In all these descriptions, the facilitators did not have a process for localization
or advice on how to localize, nor did they have a written plan or record. Even so, they created memorable
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learning experiences local to the class environment and student needs, demonstrating the spontaneity of
informal localization.

Discussion was the Means for Naturally Adding Local Spice

The OER human rights manual the facilitators used was a discussion-based curriculum, which was
therefore open in structure and allowed for individual contributions, a central part of the experience of
localization. The human rights lessons were designed to invite relevant discussion. Each one started with a
discussion trigger such as a picture, activity, or video and led students through a series of questions,
allowing participants to share their own experiences related to the specific right they were studying. About
this, Kate told us, “I don’t think we changed anything [in the manual]. But we made our examples that we
gave become more local . . . we used relatable stories that have been in our everyday lives. We asked relatable
questions.” Beth appreciated that discussion would “spice the class up.” In these examples, the content was
not changed, but the discussion around the content effectively localized it. As with Tobias’ class about
personal heroes, localized via discussion. He had not physically changed the manual, but he said, “even
though it’s not written, not documented, you have [localized it.]”

In another example Kate recounted how an image in the manual did not represent a student’s experience,
but the group was able to make the content relevant to themselves through discussion.

We were talking about education. . . . There was a picture of a child watching a computer. She said
growing up she didn’t have things like that. There weren’t so many computers. When she grew up,
she came to appreciate education, and she came to realize that education was not just formal
education. Learning things. . . . Learning how to be with people. Learning how to communicate with
people.

Though the picture did not relate to the student’s experience growing up without computers, students
supplied the cultural relevance, since the lesson did not. Even so, the lesson’s discussion format provided
space for sharing individual perspectives.

Social Responsiveness

For in-the-moment localization, facilitators were motivated by their knowledge of their students and the
relationships they had with them. Decisions about how to adjust content were based on how to make
students feel respected or how to help them understand, and it was important for facilitators to know their
students well in order to localize. For instance, Tobias suggested, “you have to know the kind of people you
are addressing at that moment.” For Randall, this meant knowing about them so he could tailor the content
to his students. He recommended that facilitators should:

Know the people you are going to teach. Know their surroundings, whatever they are surrounded
with, why, and relate the content to what they have will make an impact that will be meaningful to
them, rather than making reference to things they can only just imagine.

Rebecca also described her experience where ideas occurred to her in the moment for her to help her
students.
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We get new ideas as we go through the manual. New ideas come. New thoughts come. New ways
come to our minds on how we can best help people to understand these things that we are training
them with so that it will be part of our lives forever and ever.

In this statement, Rebecca connected moments of creativity with deep learning that stays with the students
and becomes “part of our lives forever.”

John experienced another type of social responsiveness important to localization: viewing his students as
he viewed himself. That relationship was the impetus for inviting participation and making decisions that
changed the course to suit his learners.

The moment I see you, I see you as me. . .. My main goal is to focus on everyone there and to bring
out what they know because they all have something. Because I have thoughts and experiences, I
feel that everybody does.

Localization here involved “bringing out what they know.” John’s advice to other facilitators on how to do
this was to “focus on people and less on content.” The ability of facilitators to see their students as they saw
themselves led to greater localization of the lesson, as students were invited to contribute.

Discussion

The results of this study developed a picture of the many interrelated ways informal localization was
significant for facilitators adopting OER. Indeed, our findings were consistent with prior research carried
out in other educational settings, where informal practices have been found to be as, or even more,
significant than formal processes (e.g., Malan et al., 2020; Author, in press). As Dunne (1997) summarized,
practices are characterized by “unpredictability [and] open-endedness” (p. 359) necessitating flexibility and
responsiveness to the details of individual situations for the best chances of achieving desirable results.
Consistent with this ideal, our findings also suggest several implications for OER designers about
maintaining local responsiveness and flexibility. These center around the challenges of depending on
technology to facilitate localization, the importance of OER designers intentionally leaving space for
informal localization, as well as allowing for linguistic flexibility in translation and localization.

Challenges with Depending on Technology

The findings of our study were consistent with prior research describing the challenges technology access
can impose on those attempting to use OER (de los Arcos & Weller, 2018; Ezumah, 2020; Omoike, 2021).
Some of our participants’ localization practices were even meant to overcome issues with technology.
Participants also did not depend on technological tools or open platforms to localize content (as is often the
case in the Global North, see DeRosa, 2016). This differing pattern of use suggests that OER producers
should think critically about creating OER that depends upon technology, and not assume the benefits
technology provides are self-evident or beyond dispute. Given the history of the Global North introducing
educational practices into the Global South that had unintended effects (Ezumah, 2020), it may be short-
sighted to depend wholly on similarly created, formal techniques of OER localization.
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Intentionally Leave Space for Informal Localization

One of the key findings of this study was that facilitators culturally localized the provided OER materials
through informal practices (Amiel, 2013). Some of our participants’ informal localization practices were
undertaken to appeal to different learners, based mostly on their social relationships and shared cultural
context. In fact, social relationships were such an important part of how our participant’s localized OER
that we added it to the other three components of the localization framework explored at the outset of this
study (Figure 3). Localization also tended to take place through spontaneous decisions in the moment of
teaching. Together, these observations question the value of tightly scripted content that teachers can use
as is. Practically speaking, given the evidence that facilitators will exchange content and rearrange it to fit
their context, efforts to fully script content could end up being counter-productive, as noted by Wiley (2021)
in his blog post aptly titled, “The Localization Paradox.”

Figure 3

Updated Framework of OER Adoption Factors

OER adoption

One of the ways designers can support the kinds of informal localization reported in this study is through
the use of discussion elements in a course. Our participants noted that even if they went straight by the
lesson in the original manual, the discussion format allowed them to add personal experiences, or to add
their own spice, which they considered localization. The space created by discussion allowed local
participants to add their own color and relevance, even if learners did not specifically relate to the content.
Both our participants and (at least according to their report) their students found the highlights of a course
coming through discussion, including the understanding, tolerance, and empowerment they thought they
developed. In fact, less relevant content was rendered relevant as individuals added their personal
applications. This is an important point because, the first author—as a designer from the United States—
was initially cautioned by other US designers not to use a discussion format because the typical African
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education experience followed a lecture model and students would not respond well to requests for
discussion. Our study complicated that assumption and supported the practice recommendations of Arinto
et al. (2017) to promote teachers’ professional development and “participatory pedagogy” (p. 589) such as
discussion as means of empowerment through OER.

One study of youth knowledge workers in Nepal suggested that localization must be done by locals (Ivins,
2011). As not every facilitator has the time, resources, or inclination to create OER, designers should make
efforts to collaborate with learners somewhere along a spectrum of collaborative engagement. On the more
engaged side would be close collaboration with shared decision-making, to mid-level consultation, to
distant collaboration in which the designer creates explicit invitations in the content such as directing
facilitators to insert a story or activity familiar to learners in order to illustrate a particular principle. This
type of invitation could create space for informal localization.

Allow for Linguistic Flexibility

Prior literature has indicated that most OER is created in English (Amiel, 2013), requiring translation for
non-English speaking learners (and thus implying that the most common localization practice in countries
outside of North America is translation; see de los Arcos & Weller, 2018). However, this study indicated the
complexities of language needs. For example, a formal translation into Twi, our participants’ most common
native dialect, would be inappropriate because while they speak Twi, they read and write in the official
language of Ghana, which is English. Informal translation by the teacher, therefore, was more appropriate
for learners with whom our participants worked. While we recognized (and have advocated for) the need
for OER producers to be sensitive to creating materials in local languages, we simultaneously recognized
that ultimately even decisions of language should be made by locals—possibly even in-the-moment—
because policies mandating translation into local dialects may still not meet learner needs.

Conclusion

One of the major problems with current OER production is that it comes largely from the Global North and
is written in English, rendering it linguistically, culturally, and even technologically inaccessible to learners
in Ghana. This study explored the practice of localization by facilitators in Ghana who used an OER course
designed in the United States and localized it for students in Ghana. Our project took place in context of
everyday lives and larger complex social and economic systems, limited bandwidth and technological
problems, linguistic differences related to colonial language imposition, and cultural mismatches. It
provided a rich portrayal of how localization practices are influenced by several overlaying factors and how
facilitators dealt with these challenges through informal localization. This informal localization happened
dynamically in the classroom based on relationships and teacher intuition. Facilitators made informal
adjustments based on issues of technology, language, the need for cultural recontextualization, and to be
socially responsive. These informal practices have implications for designers of OER and how designers
could create content with affordances for localization: (a) given challenges with OER technology, do not
depend on technology for localization; (b) intentionally leave space for informal localization; and (c) design
for linguistic flexibility, using multilingual platforms and acknowledging the benefits of spontaneous
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translation to provide appropriate bridging between languages and dialects that fit the needs of students
best.

This study indicated the value of informal practices as a first line of localization. In some cases where
technological, language, and cultural contextualization present barriers to localization, informal practices
were the sole means for facilitators to tailor content to their learners. This is critical to OER research. If
OER is to be a valuable resource to users in the Global South, more is needed to understand the practice of
using OER in global contexts.
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Abstract

Identification of key factors affecting the self-directed learning process in the virtual environment of
medical education is vital. In this article, we designed a model that describes the self-directed learning
process in the virtual learning environment for post graduate students of medical sciences in Iran.
This study was carried out in two steps: first, using a qualitative study, we explored the formation of a
self-directed learning process in the virtual environment. Second, a review of the literature was
conducted to identify the conceptual models. Finally, based on the results, a self-directed learning
model for virtual learning was developed. A total of 25 people were research participants in the
qualitative part, and individual interviews were conducted with both faculty members and students.
There were 1,049 codes, 80 subcategories, 15 categories, and 5 themes extracted from the interviews
and through analysis. The themes included (a) backgrounds and requirements, (b) support, discipline,
and coordination of the educational system, (c) students’ effort to manage to learn, (d) efficiency,
attractiveness, and organization of educational environments and context, and (e) personal excellence,
growth, and development. The self-directed learning process in virtual environments consists of some
elements and structures, and a description of the relationship between these elements can be the basis
of educational planning to develop and compile an effective evaluation of this skill.

Keywords: self-directed learning, virtual learning environment, medical sciences, student
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Introduction

In the 215t century, with the ubiquity of technology, entering the virtual world is a very common
practice (Garrison, 2011). Online learning refers to teaching and learning processes that are provided
through the Internet. It includes a wide range of applications to access educational materials, as
well as to facilitate teacher-student interaction (Keshavarz, Mirmoghtadaie, & Nayyeri, 2022). A
report by Allen and Seamen in 2013 stated that about 6.7 million students took virtual courses in 2011,
denoting an increase of about 570,000 students compared to 2010 (Allen & Seaman, 2013).Virtual
education is also very common in the field of health sciences (Kohan et al., 2021). The advantages of
such courses include the possibility of independent learning and the availability of resources and
information at all times (Ellaway & Masters, 2008; Bagheri-Nesami et al., 2021).

Today, in the digital age, one of the main attributes that learners need to have is the skill to learn in
new digital environments. For this reason, teachers must be familiar with digital-age teaching
techniques to manage and lead online classes (Kohanet al., 2021; Goldberg & Lannoye-Hall, 2023).
However, in line with advances in virtual education in medical sciences, it is necessary to change
instructors’ teaching methods from traditional models to technology-supported modernized models
(Cooket al., 2011; Antonietti et al., 2023). In recent years, e-learning systems have been
increasingly influencing both classroom and campus-based teaching, but more primarily, such
systems are leading to new models or designs for teaching and learning (Mirmoghtadaie et al.,
2023). Attention should be paid to the instructional design of a virtual learning environment
distinctively and flexibly based on fundamental learning theories like constructivism and
connectivism (Goldie, 2016; Liyanagunawardena & Williams, 2014; Connolly & Wicks, 2023).

E-learning encourages and supports active learning regardless of time and place using certain
principles and tools such as web-based communication, participation, knowledge transfer,and
multimedia. Therefore, it is considered a key innovation in education (Cummings et al., 2017). With
an increase in official and non-official educational opportunities in electronic learning environments,
there is much debate over virtual self-directed learning (Goh & Sandars, 2020). Self-direction in
virtual learning plays an important role in the success of virtual learners. On the other hand, the
flexibility of virtual environments in terms of time, place, and speed of learning increases the
possibility that virtual learners accept responsibility for their learning experiences (Rashid & Asghar,
2016; Song & Bonk, 2016; Kara, 2022).

Digitization has transformed opportunities for self-directed learning in informal, non-formal, and
formal educational settings. Digital technologies facilitate easy access to information, which facilitates
self-directed learning; however, the increasing volume of available information necessitates additional
learner skill in information literacy—part of being a competent self-directed learner—in order to
navigate information in a meaningful way (Kara, 2022).

The Accreditation Council for Graduate Medical Education (ACGME) considers self-directed learning
(SDL) as one of the six key competencies for medical graduates, essential for development and
promotion (Education, 2013). In other words, SDL is regarded as a very important strategy in medical
education (Shokaret al., 2002; Elshami et al., 2022). The concept of SDL is defined by Knowles as “a
process in which individuals take the initiative, with or without the help of others, in diagnosing their
learning needs, formulating goals, identifying human and material resources for learning, choosing
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and implementing appropriate learning strategies, and evaluating learning outcomes” (Knowles, 1975,
p. 18).

Several models have been proposed for understanding SDL in a face-to-face environment. Brockett
and Hiemstra (1991) proposed a logical basis for two models in SDL perception. In the first model,
learning is viewed as a process in which the learner accepts responsibility for planning, implementing,
and evaluating the learning processes. In the second model, SDL was considered to be an objective,
and the student must try to achieve that objective. Both the process and the personal attributes of the
learner are considered in these models (Brockett & Hiemstra, 2018). According to a model proposed
by Garrison, SDL is composed of three dimensions that interact with one another, including self-
management, self-monitoring, and motivation. Garrison’s model focuses on using resources, learning
strategies, and motivation (Garrison, 1997). Song and Hill (2007) proposed a conceptual model for
understanding SDL in virtual environments. In this model, the concept of SDL is viewed as a personal
attribute of the learner and the learning process. Moreover, a third dimension is context, and it is
important to understand environmental factors (i.e.,virtual learning) and their effects on self-
direction.

An integrative appraisal of 14 models for self-directed learning has revealed a basic connection
between them and suggests an integrated model based on eight characteristics. This integrated model
will help researchers by offering a collection of fundamental construct for creating the factors of a
theoretical SDL model (Uys, 2021).Face-to-face education was a dominant method in higher
education when the majority of the primary SDL models were developing, and limited attention has
been paid to developing models addressing SDL in virtual learning environments; therefore, more
comprehensive models are required to investigate electronic learning in the process of self-direction.
Learning is largely influenced by cultural and social factors. Hence, it is necessary to study SDL in
different cultures. Few studies have addressed SDL in Iran. This study was conducted to fill this gap
by designing a SDL model for virtual learning environments for postgraduate students of medical
sciences in Iran.

Method

This study was carried out in two steps. In the first step, using a qualitative study with a content
analysis method, we described the formation of the SDL process in virtual postgraduate students of
medical universities and investigated their experiences. Secondly, a review of the literature was
conducted to identify and evaluate the conceptual models and frameworks of SDL. Combining the two
steps led to the formation of the SDL process model in the virtual environment. The study setting
included five top medical sciences universities in Iran. Thepurposeful sampling method was used in
the present study. The inclusion criteria for the students and the virtual teachers were, respectively,
two terms of passing virtual courses and at least two years of teaching virtual courses. The sampling
continued until data saturation was achieved.
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Step 1: Qualitative Research

Data Collection Method

The data collection was done through semi-structured interviews after obtaining the participants’
informed consent and explaining the research objectives to them. The interviews lasted 35-90
minutes, with an average of 63 minutes, and were immediately transcribed. During the interviews,
students were asked questions such as “Would you please tell us your independent learning
experience in the virtual environment?”, “What activities did you have during the independent
learning process in virtual education?”, and “What factors were involved in your learning in the virtual
environment?” Also, the virtual teachers were asked questions such as “What were your experiences of
directing the students during the learning process for them to beself-directed in a virtual
environment?” and “What was your understanding of guiding the students during the self-directed
learning process?” Some probing questions were also asked to clarify participants’ responses. Once 25
participants were interviewed, data saturation was achieved, but four more interviews were done to
confirm.

Data Analysis

To analyze the data, the conventional content analysis approach was used,in which the themes and
categories were extracted from the content of participants’ text data, regardless of previous theoretical
approaches. To achieve data immersion, the researchers listened to the interviews several times and
transcribed them. This technique helped identify meaning units. The script of each interview was then
readline-by-line, and all the words, sentences, and paragraphs, including meaning units, were
encoded. The data and codes created were continuously compared. Accordingly, the codes were
classified based on similarities. The initial categories were in turn classified and formed more abstract
categories.

Ethical Consideration

The research was approved by the Ethics Committee of Tehran University of Medical Sciences (Code:
IR. TUMS.MEDICINE.REC.1395.713). The required information, research objectives, data collection
methods, confidentiality of participants’ information, and ethical considerations were sent to them
through e-mails and also explained before the interviews.

Trustworthiness

The four features of credibility, conformability, dependability, and transferability were used to ensure
the trustworthiness of the data and findings of our research (Connelly, 2016).The credibility of
findings was confirmed using techniques such as member checking and prolonged engagement inthe
study (about two years) as well as establishing close relationships with the participants. To increase
the conformability of the findings, methods such as peer checking were used. To this end, some of the
data and findings were sent to two experienced qualitative researchers and two doctoral students of
medical sciences for feedback. The steps of the study were written down to confirm data
dependability. Besides, to increase the transferability of the findings, a sampling technique was used
with maximum variation in gender, major, and university.
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Step 2: Literature Review

The Conceptual Model of Self-Directed Learning Process in Virtual Learning
Environments

In this step, SDL models were studied. The relevant models were selected based on the evaluation
criteria of Fawcett’'s models derived from the study by Brathwaite (2003), including
comprehensiveness of content, logical congruence, conceptual clarity, abstraction level, and utility
(Brathwaite, 2003). Finally, based on the information obtained from the review of related models and
the results of qualitative studies, a primary SDL model for virtual learning was developed. To reach
aconsensus of experts, the initial draft of the model was presented and discussed through the nominal
group technique at the meetings of the expert groups. The proposed model was ultimately approved
after receiving the experts’ comments and applying the necessary modifications.

Results

The samples included 11 virtual instructors and 14 virtual students, the demographic characteristics of
whom are presented in Table 1.

Table 1

Demographic Characteristics of the Participants in Qualitative Research

Characteristic E-Teachers Students
Gender
Male 1 4
Female 10 10
Mean age 48/3 years 37/2 years
Education
PhD 10 2
MSc 1 12
Note. N = 25.

Qualitative Content Analysis

Students’ and instructors’ experience of SDL in virtualenvironmentsis a unique experience shaped by
educational factors, atmosphere, and culture. This experience is a structure consisting of the elements
and phenomena associated with SDL and virtual environments. The primary codes, including 1,222
phrases, were classified into 80 subcategories, 15 categories, and 5 themes. The themes and categories
are shown in Table 2.
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Themes and Categories From Qualitative Research

Number Theme Categories

1 Backgrounds and requirements: Capable and unremitting instructors
Prerequisites of self-directed Ready learners
learning in virtual environments Learning culture and institution
(readiness to learn) atmosphere

2 Support, discipline, and coordination = Supportive educational management
of the educational system Purposeful teaching
(directed toward a goal) Supporting and guiding the students

3 Students’ effort to manage to learn Deep and thoughtful learning
(purposeful effort) Students’ excellent performance

4 Efficiency, attractiveness, and Use of learning strategies
organization of educational Flexible learning environment
environments and context Pleasant learning environment
(interest in learning
environments)

5 Personal excellence, growth, Educational outcomes

development (excellence and

progress)

Cognitive and personality outcomes
Social outcomes

Emotional outcomes

All subcategories and categories were extracted from participants’ views. Table 3 shows the statements

of several participants.

Table 3

Themes, Categories, and Statements of Participants Derived From Qualitative Research

Themes

Categories and Statements

Backgrounds and
requirements:
Prerequisites of self-
directed learning in
virtual environments

(readiness to learn)

Capable and unremitting instructors

“I think my role is to design an educational environment for effective
student learning, but I also need to have the knowledge and art of how to

design an effective environment.” (P10)

Ready learners

“Motivation and attitude also lead to personal pursuit. If I do not know

something, I will go and try it myself and learn, and if I see
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Support, discipline, and
coordination of the
educational system
(directed toward a

goal)

Students’ effort to
manage to learn

(purposeful effort)

inappropriate circumstances, I will change it.” (P8)

Learning culture and institution atmosphere

“In the educational system, the flow of information is one-way, always
from the teacher to the student.” (P9)

Supportive educational management

“We must teach in such a way that the graduate can find her way in the real

environment.” (P21)

Purposeful teaching

“We must set a pre-program for it. Make a plan to know what to do and

what assignments to do. When and how often.” (P17)

Supporting and guiding the students

“The most important element of self-management in cyberspace is interest
and motivation, which here if you involve the student in setting goals by
the future career process, will indirectly increase student motivation.”
(P20)

Deep and thoughtful learning

“When I entered the virtual environment, my reading habit changed
spontaneously. When I entered the virtual environment, I saw that I had
to go and print every day and read.” (P18)

Students’ excellent performance

“My study was using virtual learning facilitators. For example, I became
familiar with the concept map on the Internet or used blogs and social
media.” (P6)

Use of learning strategies

“When I was evaluating myself, if my mistakes were too many twice, I was

looking for the reason, and this helped me to learn and study later.”
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(P11)
Efficiency, Flexible learning environment
attractiveness, and
organization of “Traditional classes with e-learning are very helpful. But the amount
educational should be based on the needs of the student and the type of course.”
environments and (P13)
context (interest in
learning Pleasant learning environments
environments)
“The course content has not attractive and we are unmotivated. As a result,
we get a PDF file and finally we print it.” (P19)
Personal excellence, Educational outcomes
growth, and
development “If my emphasis is not on the score and I do not have stress, my creativity
(excellence and will increase a hundredfold.” (P9)
progress)

Cognitive and personality outcomes

“Last semester we had a class where the students ran the classroom
themselves. It was great because we had to search for virtual
submissions and our self-confidence was higher than in the past.” (P17)

Social outcomes

“We can also motivate students with homework. When you give the

student correct and complete feedback, the student is happy.” (P11)
Emotional outcomes
“One or two semesters later, I was not worried when a project was offered.

I felt that with time management I could deliver a good project to the

master.” (P14)

Note. P = participant.

Conceptual Model

Based on the information obtained from reviewing the models according to the desired criteria and
focusing on the findings of the qualitative part, a conceptual model of the SDL process in the virtual
environment was proposed. In the conceptual model extracted, it was assumed that students would be
influenced by various factors when moving from dependent learners toself-directed learners. This
model addresses the elements that influence students’ SDL skills in virtual learning environments
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based on individual and environmental factors as well asan educational background through a
systematic process. The model is shown in Figure 1.

Figure 1

Initial Conceptual Model of the Self-Directed Learning Process in Virtual Environments
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Requirements and Prerequisites

This structure refers to the requirements of educational environments and the individual factors
associated with students and provides a background for SDL by students. The requirements include
skills, attitudes, and willingness of the students to use and interact with technology and accept virtual
learning as effective learning. Some other factors are also influential, such as students’ basic
knowledge and skills related to learning tasks, as well as their personality traits including self-control,
self-management, learning motivation, and lack of feeling isolated in the educational environment.

Educational Context and Environment

An educational context in the virtual environment is provided through e-learning management
systems, and self-direction principles should be considered in the design and implementation of such
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a context. Controlled access to curriculums, support for virtual learning, and tracking students’
activities can be possible through this system. Based on the conceptual model in this research, virtual
learning environments should be attractive, flexible, and authentic. Meanwhile, students should be
technically, educationally, and emotionally supported. Other factors such as institutional rules and
regulations, cultural factors, and backgrounds are also influential.

Intelligent Teaching and Instructional Scaffolding

Directing dependent learning towards SDL is done under the supervision of virtual instructors and
through a process called instructional scaffolding. Using digital tools, virtual instructors facilitate the
process of active production of knowledge by students. According to the conceptual model in the
present study, this structure includes concepts such as helping students to determine the goals and
activities of learning, providing the activities and resources in the order of easy to hard, providing
constructive and timely feedback to students, designing challenging activities and assignments based
onreal scenarios and relevant to the students’ future careers, considering learning styles, tracing the
students’ learning status, deciding on teaching speed, and encouraging student engagement.

Emotional Elements

According to the conceptual model in this research, positive and negative emotions affect the cognitive
process of virtual students and their emotional presence in virtual environments. Positive emotions
include: enjoying SDL experiences in virtuallearning environments, preferring virtual learning for in-
person learning, and interest in the subject, which is often followed by an effort to learn and
commitment to achieve the learning objectives. Negative emotions include fear and anxiety, which are
mainly caused by factors such as being isolated in the learning environment, lack of time
management, and inability to accept various roles and responsibilities in the virtual environment.

Cognitive Process

Based on the conceptual model of this research, students go through pre-learning, learning, and post-
learning phases when moving towards self-direction in their cognitive atmosphere. Determining
learning objectives and planning for learning happen in the pre-learning phase, and students are
expected to have adequate cognitive self-efficacy to use the Internet and computers. During the
learning phase, virtual students use strategies such as effort regulation, time management, help-
seeking, critical thinking, repetition, and exercises to achieve learning objectives. In the post-learning
phase, students will assess and judge themselves ontheir learning performance, and if the learning
goalsare not achieved, the students will set the goals again and plan for learning. During this process,
rethinking performance and having the motivation to learn is essential and will lead to student
maintenance in the process of SDL.

Participation in Learning Communities

Information transfer is not involved in the promotion of SDL skills. On the contrary, negotiation and
discussion are mainly emphasized. What matters is the interaction of learners. Such interactions can
be synchronous or asynchronous. Virtual students do not only learn from their instructors, but they
are also taught through discussing with each other in learning communities (Kohanet al., 2022).

Self-Directed Learning Outcomes

It is expected at the end of each SDL phase that virtual students will achieve outcomes such as being
lifelong learners, being self-directed learners, having a sense of satisfaction, adapting to
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technologyand the use of the virtual education system, and emotional outcomes such as attachment
and eagerness to learn.

Discussion

The results of this study led to a model that depicts the SDL process in virtual environments for
medical students. The model was obtained through the qualitative phase data and review of the
literature. Although various studies have been done on the design of SDL models in conventional
environments and through processes, little attention has been paid to explaining this process in
cyberspace. Candy introduced an SDL model in 1991. He had a structuralist approach and believed
that personal competencies such as self-management skills were the basis of SDL. Promoting such
competencies required continuous effort in the educational environment. He stated that learners
showed different levels of self-direction in different learning situations (Candy,1991). In his model, as
in the proposed model in this research, personal competencies were referred to as arequirement of
self-direction.

Grow (1991) suggested the staged SDL model which focuses on the learning and teaching process. In
this model, the instructor guides learners to move from dependence to self-direction through four
steps. Each step involves techniques that can be used by the instructor to help learners move to the
next step. Grow’s model is a typical example of an educational model because it refers to a structure
used by instructors who intend to use the self-directed philosophy in teaching.In his opinion, learners
go through four stages to achieve self-direction: dependence, interest, involvement, and self-direction
(Grow, 1991). Like our model, it focuses on the self-direction process and the factors affecting
teaching. However, the two models differ in terms of the type of learning environment.

In Garrison’s comprehensive model (1997) previously referred to, knowledge and meaning are formed
individually and socially, through a meaningful procedure. The self-monitoring structure in his model
is responsibility and commitment to building new knowledge based on prior knowledge. The self-
management structure in this model refers to the importance of the learner’s control over the learning
environment. The other structure of this model is entering motivationand continuous motivation to
work on the learning task (Garrison, 1997). It is similar to our model as bothare focused on the
student’s cognitive presence in the field of learning.

Pilling-Cormick (2002) stated that the three main elements of the SDL process model were as follows:
controlling the learning process, the interaction between the student and the instructor, and the
factors influencing this control and interaction. To him, the factors influencing a student’s control
over the learning environment were social constraints, environmental characteristics, and student’s
and instructor’s characteristics. Besides, learning was an active process based on the interaction
between a student and aninstructor (Pilling-Cormick, 2002). Both Pilling-Cormick’s model and ours
take into consideration that SDLis a process and the factors affecting it include the establishment of
instructor-to-student interactions and learner’s control over the learning process.

Knowles (1980) illustrated SDL as linear and sequential models. But all these models explained that
learning was self-directed and that finding learning needs, identifying resources, implementing
learning strategies, and evaluating outcomes should be done individually (Briton, 1996). The
similarity between their model and ours is that both focus on students’ cognitive process in terms of
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determining learning objectives, identifying resources and learning strategies, and finally, evaluating
learning outcomes.

According to Brockett and Hiemstra (1991), SDL has two different dimensions: a process in which
learners take responsibility for all aspects of learning, and learners’ personality traits that refer to
their tendency to accept this responsibility. The structures considered in their model, named personal
responsibility orientation (PRO), included learning context and environment, individuals’ ability and
tendency to control learning, and personal responsibility for learning (Brockett & Hiemstra, 1991 ).
Their model is similar to ours as both consider the educational setting and personal characteristics for
control in SDL.

A conceptual model for understanding SDL in virtual environments was presented by Song and Hill
(2007). The model has six main components including input, personal characteristics, autonomy
processes, design, support, and outcomes (Song & Hill, 2007). It is similar to our model as they are
both process models and take into account requirements such as learners’ prior knowledge and their
characteristics, as well as cognitive processes and SDL outcomes. In our proposed model, educational
settings as well as SDL requirements and other structures of the model are addressed in more detail in
virtual environments. Also, structures such as emotional elements and presence in the learning
environment are described.

The limitation of the present study was the lack of enough experts in SDL as a specific concept in
virtual education.

Conclusion

In this study, by explaining the concept of the SDL process in e-learning, a conceptual framework was
developed. The SDL process in virtual environments consists of some elements and structures, and a
description of the relationship between these elements can be the basis of educational planning to
develop and compile an effective evaluation of this skill.

Limitations

There were some limitations in the present study. One of them, in the qualitative part of the research,
is the low sample selection, which suggests caution when generalizing the results. Another limitation
was the lack of sufficient expertise in SDL as a concept in the discussion of e-learning. We tried to
invite experts who wereknowledgeable about the concept of SDL and virtual education, and had
experience of teaching medical students, but we would have liked to have had more participants. It
may be worth while to examine the relationship between the concepts in the SDL model in other
disciplines. In addition, by designing and implementing interventions based on the model of the SDL
process in the virtual environment, the effectiveness of these interventions could be determined.
Qualitative grounded theory research should be done to explain the SDL process in virtual education.
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Abstract

This study examined the use of Advancity Learning Management Systems (ALMS) and the Moodle
Learning Management Systems (LMS) in learning settings, as well as online exams, within the
framework of Transactional Distance Theory. With 146 college students (7female = 102, NMmale = 44) as
voluntary participants, data was gathered through an online questionnaire. A time series design was
used for two different LMS sessions, and participants who voluntarily participated in ALMS and Moodle
LMS sessions were matched. The findings revealed that while Moodle and ALMS both receive relatively
similar assessment ratings for online exams, Moodle scored better in terms of learning setting. When
factors of the Learning Management Systems Evaluation Scale (LMSES) based on Transactional
Distance Theory were compared, the dialogue and autonomy factors were significantly higher for
Moodle LMS than for ALMS. When online exams in the LMS were compared, there was no significant
difference between ALMS and Moodle LMS, and for both LMS, the reliability factor was a determinant
indicator than the other factors. As a result, in assessing and using an LMS, choices should be based on
how well the LMS characteristics address an institution’s demands.

Keywords: learning management systems, e-learning, online exam, transactional distance theory
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Introduction

Learning management systems (LMS) are used at most institutions throughout the world. Nearly half
of university courses will likely be based on e-learning soon, while approximately 42% of Global Fortune
500 companies currently use educational technology tools like LMS to deliver in-service training to
their staff (Research & Markets, 2022). Given the changes in learning methodologies and procedures in
e-learning settings, there is a high demand for LMS, with the global market expected to reach $25.7
billion by 2025 (Markets & Markets, 2022). Considering that there are more than 1,000 LMS vendors
in the e-learning market, choosing an appropriate LMS from the many available is very challenging.
Practical testing of different LMS and analyzing their outcomes will help identify the criteria necessary
to support those selecting LMS.

Although LMS were first used primarily as supplemental learning tools, thanks to the incorporation of
various structures, they have now evolved into a systematic learning environment. The term LMS now
describes various software systems that provide learners, instructors, and administrators with
synchronous or asynchronous educational services (Elfeky et al., 2020; Turnbull et al., 2019). LMS
learning environments are most effective when they consistently provide users with a variety of
activities (Jung & Huh, 2019). LMS assist learners by monitoring and recording the learning process,
as well as performing various assessments while providing uploaded and requested information.
Additionally, they provide access to educational resources, promote tutoring, and monitor and store
information on each learner’s activities (Kehrwald & Parker, 2019). As a result, a variety of
enhancements and constructivist arrangements may be produced on LMS in line with pedagogical
objectives and educational goals, and depending on learners’ problems and suggestions (Al-Fraihat et
al., 2020).

The use of online learning environments for education and training has triggered and significantly
enhanced the importance of LMS, particularly amid the COVID-19 pandemic (Huang et al., 2020; Kwon
et al.,, 2021; Raza et al.,, 2020; Turnbull, 2021). Despite the rise in academic research on LMS,
particularly amid the pandemic, most studies have focused on systematic literature reviews or assessing
user attitudes. With little quantitative analysis of LMS use in the literature, empirical comparison is
limited. Furthermore, institutions may find it difficult to select the LMS best suited to their institutional
needs and goals from among the many available. Empirical comparisons of different LMS may provide
essential data, guidance, and also serve as a reference for learners, instructors, and managers of
institutions selecting and implementing suitable LMS.

Learning Management Systems and Conceptual Framework

LMS provide a highly inclusive environment for learning, including online collaborative learning
groups, discussion activities, and frameworks that encourage learners to connect with content as well
as other LMS stakeholders (Baxto da Silva et al., 2019; Dias & Diniz, 2014; Jung & Huh, 2019). Using
the LMS is a crucial and key factor for learners’ performance and academic achievement (Nasser et al.,
2011). Learners are encouraged to be autonomous through the use of LMS in e-learning environments
(Bradley, 2021; Nasser et al., 2011; Wood et al., 2011) and LMS can encourage learners’ engagement
since they allow users to monitor the learning process (Al-Fraihat et al., 2020). LMS serve as a
multifaceted platform for distributing, sharing, supervising, and monitoring educational content
(Watson & Watson, 2007). They also offer a range of options for learners to sign up for courses, monitor
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and assess their progress in those courses, and promote engagement (Al-Fraihat et al., 2020; Oakes,
2002). In e-learning environments, even though the learners and their instructors are physically
separated, LMS make it possible to establish communication and overcome physical distance through
Internet technology.

Moore (1993), who concentrated on the concept of distance in distance learning, called attention to the
social and psychological distance brought on by communication gaps. These types of distance might
lead to misconceptions and impede the learning process. According to Moore’s (1993) Transactional
Distance Theory, the detrimental effects of distance may be reduced by influencing one another and
developing recurring behavioral patterns (Moore & Kearsley, 1996). Transactional distance has been
conceptualized as all kinds of distance that prevent individuals from interacting (Horzum, 2011) and
consists of three factors, namely structure, dialogue, and autonomy (Moore, 1993).

Structure describes the combination of features that address learner needs during learner-content and
learner-interface interaction, whereas the dialogue factor describes the two-way interactions labelled as
learner-instructor and learner-learner. Learner autonomy addresses the issue of choosing learning
strategies and how learners’ tenets of their own experiences are about how the autonomy factor is
managed by learners (Horzum, 2011). The constraints of structure may create an inflexible learning
environment and frustrate learners’ ability to learn. On the other hand, LMS with a well-developed
dialogue factor increases the likelihood of achieving new learning outcomes. Furthermore, supporting
the autonomy factor enables learners to freely guide their learning in the LMS. In brief, transactional
distance theory recommends that when selecting an LMS, learning materials that improve learners’
autonomy and discourse should be included, and the structure factor of the LMS should be regulated to
provide a flexible learning experience. It is critical for institutions that will employ LMS to focus on their
benefits by analyzing learners’ performance throughout the course and the learning outcomes after the
course is concluded. Evaluating, organizing, and improving LMS within the context of transactional
distance theory will enhance learners’ outcomes. In addition, tests—a key component of the learning
process—are employed as online examinations in LMS, so it is crucial to consider the potential effects
of online examinations on learners and assessment practices. Therefore, while assessing LMS, the
course and test processes should be considered together, while the LMS-based online exam options
should be evaluated independently.

Online Exams

To evaluate learners’ education standing, tests in face-to-face classrooms are generally held
synchronously, though with the options provided by distance education, exams can also be held online.
The primary distinction between a face-to-face classroom and an online exam is physical presence and
synchrony (Jorczak, 2014). While learners take tests synchronously and face-to-face in a classroom
setting, they can take online exams synchronously or asynchronously during the exam period
designated on the LMS. While exam security for face-to-face tests can be ensured by a hall attendant,
automated monitoring solutions are available for online exams if there is a requirement for an attendant
(Arno et al., 2021; Jia & He, 2021; Khalaf et al., 2020; Woldeab & Brothen, 2021). Even with controls
using a camera, microphone, and Internet connection during online tests, it is very challenging to obtain
the monitoring and evaluation effectiveness afforded by human surveillance. Therefore, an
investigation of online exam dependability metrics is ongoing. Additionally, it has been reported that
learners may experience varying degrees of exam anxiety due to computer-based exam activities (Jaap
et al., 2021). Studies have indicated that students with significant face-to-face test anxiety had lower
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(Stowell & Bennett, 2010) or greater (Shraim, 2019) degrees of anxiety in online examinations, and
there is a significant relationship between online test anxiety and test performance (Arora et al., 2021;
Jaap et al., 2021; Stowell & Bennett, 2010).

Various studies on online tests have compared supervised and unsupervised exam results
(Dadashzadeh, 2021; Hollister & Berenson, 2009), as well as face-to-face and online exam methods
(Kemp & Grieve, 2014; Weber & Lennon, 2007). However, there have been only limited findings for
different online exam environments without supervision. In this current study, both online test and
exam activities created in different LMS systems were carried out unsupervised. More time was allotted
for test participation than the exam’s duration, and learners were permitted to take the exam online
asynchronously within the time limitation. Evaluating online test apps across various LMS platforms
will be useful step and a fruitful guide, as examinations are a crucial part of any learning setting.

Research Questions (RQs)

In the literature, there is a gap in both the practical and statistical examination of LMS. Thus, the
purpose of the current research was to assess online exams as they have been used in these settings, and
to compare Advancity Learning Management Systems (ALMS) and Moodle LMS within the context of
transactional distance theory. Accordingly, the following RQs were developed:

e  What are the descriptive statistics of LMS use and online exam processes for ALMS and Moodle
LMS from the students’ perspectives?

e s there a statistically significant difference in students’ perspectives on the use of ALMS and
Moodle LMS?

e Is there a statistically significant difference between students’ evaluations of online exam
processes in ALMS and Moodle LMS?

Method

Participants

The subjects were college students from a state university’s Faculty of Education. All students were
given access to the data collecting tool through the LMS, and participation was voluntary. College
students from 13 departments participated in the current study; of the 146 participants, 102 were
females (69.9%) and 44 were males (30.1%). The age of the participants ranged from 18 to 33 years,
with an average age of 21.66 (SD = 2.61). Being an experienced user of both ALMS and Moodle LMS
was a criterion for inclusion in the current study.

Data Collection Tools

An online questionnaire was used to collect data. This questionnaire contained demographic profile
items, the Learning Management Systems Evaluation Scale -LMSES (Barut Tugtekin, 2021), and the
Online Examination Assessment Scale - OEAS (Yilmaz, 2016). LMSES consisted of 19 items and 3
factors, with a 5-point Likert scale ranging from (1) strongly disagree to (5) completely agree. Because
the LMSES had one reversed item, it was reverse scored for this study. According to the original form
of the LMSES, the explained variances of the factors were 23.06% for dialogue, 25.74% for structure,
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and 14.93% for autonomy. The fit indices obtained from the LMSES (structure = 0.9, dialogue = 0.89,
autonomy = 0.82; 2 = 252.78, df = 146, x2/df =1.73; CFI = 0.95, NFI = 0.90, GFI = 0.89, AGFI = 0.85;
SRMR = 0.06, RMSEA = 0.06; p < 0.001), and Cronbach’s Alpha (a) reliability coefficients were at an
acceptable bound (i.e., a > .70). The OEAS had 3 factors and 17 items, with a 5-point Likert scale ranging
from (1) strongly disagree to (5) completely agree. Because the OEAS contained six reversed items,
these items were reverse scored and included in the ongoing analyses. According to the original form of
the OEAS, the practicality-suitability factor explained 36% of the variance, the affective factors about
17%, and the reliability factor approximately 9%. Cronbach’s alpha reliability coefficients for factors
were found to be (a= 0.89) for practicality-suitability, (a = 0.82) for affective, and (a = 0.82) for
reliability.

Confirmatory Factor Analysis (CFA) was conducted to test the suitability of the data collection
instruments with the sample for this study. The model fit indices of the LMSES were found to be in the
good-fit value range (x2 = 270.881, df = 147, x2/df = 1.84; CFI = 0.92, NFI = 0.84, GFI = 0.85, AGFI =
0.80; SRMR = 0.06, RMSEA = 0.07; p < 0.001). For the LMSES, Cronbach’s alpha reliability coefficient
was found to be (a=0.93). The measurement model was also confirmed, with good fit indices (y2 =
243.377, df = 115, x2/df = 2.116; CFI = 0.93, NFI = 0.87, GFI = 0.85, AGFI = 0.80; SRMR = 0.06, RMSEA
= 0.08; p < 0.001), based on the findings of CFA. For the OEAS, Cronbach’s alpha reliability coefficient
was also found to be (a = 0.93). Therefore, the scales used in the current research constituted a valid
and reliable measurement model, and there were no violations.

Procedure

Moodle, ALMS, Canvas, and Blackboard are popular LMS and are often used in the region where the
research was done. Both Moodle and Canvas are open source and free to use, while ALMS and
Blackboard are commercial LMS with annual fees. Although Blackboard has been used throughout the
world, ALMS was developed in Turkey by Advancity. It has become one of the most popular LMS there,
even though it is not used extensively worldwide. Moodle has been used in over 70 higher education
institutions, and ALMS has been used in close to 60 higher education institutions when comparing the
most popular LMS in Turkey (Cabi & Ersoy, 2022; Karadag et al., 2021; Yolsal & Yorulmaz, 2022). This
study examined the use of Moodle LMS and ALMS, among the most frequently used LMS in the region.
Table 1 compares some notable characteristics and attributions of the Moodle LMS and ALMS as used
in the current research.

Table 1

Comparing ALMS and Moodle LMS Features and Attributes

Feature Moodle ALMS
Virtual classroom
Google Classroom integrated Perculus Plus integrated
plugin
Storage space On Google Drive On internal virtual server
Mobile application Yes No (Web environment adapted for
mobile access)
Page Yes Yes
URL Yes Yes
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File Yes Yes
Lecture Yes Yes
Lesson plan Yes Yes
Discussion/Forum Yes Yes
Chat Yes No
Reports Yes Yes
Comments Yes No
Blogs Yes No
Survey Yes Yes
Quick mail Yes Yes
Task Yes Yes
Group mode Yes No
Wiki Yes No
Calendar Yes Yes
Statistics Yes Yes
Role settings Yes Yes
Homework Yes Yes
Change course
visibility Yes Yes
Tests Yes Yes
Online exam Yes Yes
Synchronous & Yes Yes
asynchronous exams
Exam types Various Various
Online exam

. No No
proctoring
Video Yes Yes
Interactive video Plugin can be installed Yes
Dictionary Plugin can be installed Yes
Language . .
adjustment Plugin can be installed Yes
LTT activity Plugin can be installed Yes
Grade chart Plugin can be installed Yes
Send feedback Plugin can be installed Yes

Since this research assessed two distinct LMS (i.e., ALMS and Moodle LMS) according to the
Transactional Distance Theory and the evaluation of online test procedures, it was crucial to identify
learners who had experienced both LMS. First, an online data collecting tool was made available to
Faculty of Education students who were taking courses via ALMS during the spring semester of 2020—
2021. This online survey collected the participants’ nicknames and e-mail addresses only, with no direct
request for any other identification information. The goal was to select the same participants who also
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took part in the subsequent Moodle LMS implementation. In the second stage of the study, college
students from the Faculty of Education who also studied through Moodle LMS in the fall semester of
2021—2022 were offered an online questionnaire to evaluate Moodle at the end of the semester. As with
the previous implementation, the participants’ nicknames and e-mail addresses were gathered, and
their participation status in former ALMS sessions was also checked and verified. Following the second
implementation, one-to-one comparisons of nicknames and e-mail addresses were performed, and the
learners who participated in both implementations were determined. These individuals comprised the
sample for this study. Figure 1 depicts the complete research procedure.

Figure 1
Research Procedure
l First Stage Implementation (2020-2021 Spring Semester) (
(
' User manuals and training videos of ALMS have been published. |
(
Participants were studied through ALMS. {
(
Participants took online exams through ALMS. |
(
Live support service was provided regarding the use of ALMS throughout the entire process. {
(
' Participants were provided with an online questionnaire to assess ALMS. {
Demographics profile Questionnaire and Scale Items (LMSES & OEAS) Nickname & e-mail address request
' Second Stage Implementation (2021-2022 Fall Semester) |

User manuals and training videos of Moodle LMS have been published.

Participants were studied through Moodle LMS.
(

Participants took online exams through Moodle LMS.

Live support service was provided regarding the use of Moodle LMS throughout the entire process.
.

Participants were provided with an online questionnaire to assess Moodle LMS.

Demographlcs profile Questionnaire and Scale Items (LMSES & OEAS)

Matching and checking the nicknames and e-mail addresses of the participants in the Ist and 2nd implementation. {

) The study group of the research was formed from those who participated in both implementations.

Data Analysis

Prior to performing the data analysis, skewness and kurtosis values were found to be +1 (Hair et al.,
2013), and a total of eight participants, found to be outliers in Mahalanobis distance and Q-Q plot
graphs, were eliminated from all ongoing analyses (McLachlan, 1999). Since two-way repeated
measures were conducted on the same study group in this research, the sphericity assumption was
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tested. The results of the analyses showed that the homogeneity of equal variance assumption was not
violated, and that Mauchly’s test of sphericity significance value was above 0.05 (Cooley & Lohnes,
1971). Once the prerequisites were fulfilled, two-way repeated measures ANOVA was conducted. The
average scores for all the scales and factors were calculated and analyzed, and the average scores were
interpreted.

Findings

Table 2 presents the average LMSES and OEAS scores of participants for two distinct LMS
environments.

Table 2

Descriptive Statistics of ALMS and Moodle LMS for LMSES and OEAS

LMS and scale Min. Max. Sum Mean SE SD

ALMS LMSES 1.42 5.00 505.32 3.461 .060 722
Moodle LMSES 2.00 4.95 545.58 3.737 .057 .604
ALMS OEAS 1.24 5.00 438.71 3.005 .071 .857
Moodle OEAS 1.06 5.00 449.53 3.079 .082 .985

When the total mean scores for the scales were compared, the LMSES scores for Moodle LMS (Mean =
3.74; SD = 0.69) outperformed the ALMS (Mean = 3.46; SD = 0.72). When the OEAS scores used to
assess the online tests are compared, the average scores of Moodle LMS and ALMS were quite close.

Table 3 presents the descriptive statistics for ALMS and Moodle LMS regarding LMSES factors based
on Transactional Distance Theory.

Table 3

Descriptive Statistics of ALMS and Moodle LMS for LMSES Factors

Factors Min. Max. Sum Mean SE SD

ALMS structure 1.14 5.00 570.71 3.909 .061 .746
ALMS dialogue 1.25 5.00 424.75 2.909 .073 .879
ALMS autonomy 1.50 5.00 552.00 3.781 .072 .876
Moodle LMS structure 1.57 5.00 566.43 3.880 .065 784
Moodle LMS dialogue 1.00 5.00 508.13 3.480 .065 .785
Moodle LMS autonomy 1.25 5.00 584.00 4.000 .068 .815

According to Table 3, when the averages of the LMSES factors were examined, autonomy in the Moodle
LMS had the greatest average score, and dialogue in ALMS had the lowest. Additionally, structure in
ALMS had a higher average score than the other ALMS factors.
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Two-factor repeated measures ANOVA was conducted to scrutinize the differences between the LMSES
factors for the ALMS and Moodle LMS within the context of the Transactional Distance Theory. The
findings are summarized in Table 4.

Table 4

Two-Way Repeated Measures ANOVA Results

Source SS df MS F p Np2 Power
LMS type 14.088 1 14.088 8.982 .003" .058 845
Error (LMS type) 227.425 145 1.568

LMSES factor 94.733 2 47.367 187.04 .000"  .563 1.000
Error (LMSES factor) 73.441 200 .253

LMS type * LMSES factor  13.288 2 6.644 29.218 .000™" .168 1.000
Error (interaction) 65.946 200 .227

Total error 212.013 145 1.462

Note. "p < .01, " p < .001.

Based on the differences between the LMS type variable across the groups, findings in Table 4 revealed

a significant result (F(-1i45 - 8.982; p < 0.01; np2 = 0.058). Additionally, the statistical power value was

found to be 0.845. There were found to be statistically significant differences between the groups in the
analysis of the LMSES factors (F(o-290) - 187.040; p < 0.001; N2 = 0.563). As well, it was revealed that
there was a statistically significant difference in the interaction of the LMS type and LMSES factors (F.-

290)= 29.218; p < 0.001; 1p2 = 0.168). The power value of this result was found to be 1.00. Figure 2 depicts
the variations of LMSES factors based on LMS type.

Figure 2

Changes in LMSES Factors According to LMS Type
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Figure 2 shows that the dialogue factor, for which Moodle had a higher mean score, was where the two
LMS differed most significantly. On the other hand, both LMS scored similarly on the structure factor.
To ascertain which LMSES factors varied in statistical significance, a straightforward main effect
analysis was used and paired-samples t-tests were conducted. The results are shown in Table 5.

Table 5

t-Test Results for LMSES Factors

Factor Mean SD t df p< 7?2

ALMS—Moodle LMS (structure) .029 1.039 .341 145 733 0.001
ALMS—-Moodle LMS (dialogue) -.571 1.239 -5.570 145 .000™ 0.176
ALMS—-Moodle LMS (autonomy) -.219 1.197 -2.213 145 .028" 0.033

Note."p < .05, " p <.001.

There was a significant difference between LMS in terms of dialogue (tu45 = -5.570; p < 0.001) and
autonomy (ta4s = -2.213; p < 0.05), both of which are factors of LMSES. Since the value calculated for
the dialogue factor was larger than 0.14, it suggested a large effect size, and since the value computed
for the autonomy factor was less than 0.06, it indicated a small effect size (Cohen, 1988).

Table 6 presents the descriptive statistics of ALMS and Moodle LMS for OEAS variables, whereby online
exams made in the two distinct LMS types were compared.

Table 6

Descriptive Statistics for Online Exams Via Distinct LMS

Factor Min. Max. Sum Mean SE SD
ALMS practicality—suitability 1.00 5.00 429.75 2.943 .090  1.094
ALMS affective 1.00 5.00 435.50 2.983 .079 .951
ALMS reliability 1.00 5.00 469.00  3.212 .076 .925
Moodle LMS practicality—suitability  1.00 5.00 443.38 3.037 .099 1.200
Moodle LMS affective 1.00 5.00 441.67 3.025 .092  1.115
Moodle LMS reliability 1.00 5.00 481.67 3.2009 .082 .989

When the averages of the OEAS factors in Table 6 were evaluated, it was revealed that the reliability
factor for Moodle LMS had the higher score, while the ALMS usability factor had the lowest.

A two-factor repeated measures ANOVA was conducted to assess OEAS factors to measure differences
in online exams based on the type of LMS (i.e., ALMS and Moodle LMS). The findings are presented in
Table 7. Prior to the related analysis, the prerequisites were checked, and the sphericity assumption was
not violated.
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Table 7

ANOVA Results for Interactions of LMS Types and Online Exam Factors

Source SS df MS F p np2 Power
LMS type 1.203 1 1.203 474 .492 .003 .105
Error (LMS type) 368.056 145 2.538

OEAS factor 13.049 2 6.525 12.257  .000" .078 .996
Error (OEAS factor) 154.370 200 .532

LMS type * OEAS factor .113 2 .056 114 .892 .001 .067
Error (LMS type * OEAS factor) 142.876 200  .493

Total error 203.904 145 2.027

Note. " p <0.001.

According to Table 7, the difference in terms of the LMS type variable was not statistically significant,

however, there was a statistically significant difference between groups in the analysis of the OEAS
factors (Flo-290) = 12.257; p < 0.001; 12 = 0.996). It was determined that there was no statistically
significant difference while evaluating the related outcomes for the interactions of the LMS type and
OEAS factors (Fo-290) = 0.114; p > 0.05; 12 = 0.001). However, Figure 3 illustrates the variations in OEAS

by LMS type.

Figure 3

Average Online Exam Scores for OEAS Factors by LMS Type
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As seen in Figure 3, the higher difference between the two distinct LMS is in the usability factor, with

Moodle LMS scoring better. When the mean scores of the OEAS factors were examined, the higher

means were found in the reliability factor. Furthermore, Moodle LMS had higher average OEAS scores
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than ALMS in each factor. In brief, even if there was no statistically significant difference (F(o-290) - 0.114;
p > 0.05; 1p2 = 0.001), Moodle LMS had higher average scores in online exam evaluation than did
ALMS.

Discussion

Although there are many different approaches to implementing e-learning, LMS are one of the most
effective platforms for carrying out educational activities efficiently, effectively, and systematically.
Because of this, educational institutions look for a LMS that can satisfy their e-learning requirements.
There are two main options when choosing an LMS to address institutional needs. One is an open source
LMS, while the other is a pay-for-use LMS that has been commercially developed. Open source LMS are
free-to-use and may be customized to meet an institution’s demands, but these come with a range of
maintenance and development costs. While the costs of acquiring commercial LMS are substantial, such
systems have been designed expressly for the institution and might be simpler to use. Therefore, when
deciding between free-to-use and commercial LMS, it is essential to evaluate (a) the institution’s
demands; (b) LMS ease of use, as well as features that improve and support satisfaction, and (c) the
potential resources necessary for LMS implementation (Kasim & Khalid, 2016). Participants in this
study used both open source free-to-use Moodle LMS, and the commercial ALMS at different time
periods. Comparisons were made between the two alternative LMS. Both Moodle LMS and ALMS were
linked to other systems in the institution were fully ready to use.

The usefulness, efficiency, and usability of LMS can be affected by various factors. According to research
on ALMS, usability, intention to use, and satisfaction levels have been directly influenced by the quality
of the course material and user interface design (Yoruk et al., 2020). According to Alshurideh et al.
(2021), the perceived usability and utility of e-learning systems have been significantly influenced by
the quality of the content. Since this study examined two distinct kinds of LMS, it is possible that their
particular interface designs led to differences in the LMS rating scores. Learners’ use of particular LMS
during different education terms may have resulted in a range of quality levels in the presentation of
instructional information in various courses.

When LMSES scores were considered, the average for Moodle LMS was higher than for ALMS. As a
result, it can be argued that Moodle LMS is a more practical and efficient LMS option than ALMS. When
the interactions of the LMSES factors were examined while taking into consideration the different LMS
types, there was no statistically significant difference in the structure factor of the LMSES, but there
was a significant difference in the dialogue and autonomy factors. Additionally, as compared to ALMS,
the Moodle LMS revealed a positive and statistically significant difference in the autonomy and dialogue
factors. Thus, it may be claimed that Moodle LMS encourages learners to act more independently and
that ALMS has a poorer capacity for dialogue. On the other hand, the fact that the structure factor of
ALMS had a higher average score than did the other factors, indicates that the ALMS interface was well
structured. In addition, course format affects learners’ autonomy, as well as learner-learner and learner-
instructor communication (Abuhassna et al., 2022). When analyzing how LMS features encourage
learners to act independently and participate in dialogue, it is important to consider the ways that
instructors use these activities and how frequently. As well, even though learners’ autonomy is seen as
a crucial notion in e-learning environments (Castafieda & Selwyn, 2018), the use of educational
technologies that reinforce learners’ autonomy may trigger learner-centered research (Lazorak et al.,
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2021). Although the structural elements of LMS (i.e., interface and curriculum) were evaluated using
Transactional Distance Theory, the methods and activities employed by instructors in relation to
autonomy and dialogue factors can also play an essential role. Therefore, to improve autonomy and
dialogue in the successful use of an LMS and manage structural aspects, the LMS interface, features,
and ease of use, as well as instructional materials, coursework, and related instructional activities
should be scrutinized.

Moodle LMS and ALMS had similar average scores in the overall comparison of online exams. When
the OEAS factors for online exams used in LMS were assessed, the reliability factor of Moodle LMS had
the highest average score, while the practically-suitability factor of ALMS had the lowest average score.
However, there was no statistically significant interaction between LMS type and OEAS factors in online
exam evaluation. There was no statistically significant difference between online exams according to
the type of LMS employed and the OEAS factors with which the online exam procedures were evaluated.
Even with no statistically significant difference, Moodle LMS outperformed ALMS in terms of average
scores for each OEAS factor in the assessment of online exams. The average score for the reliability
factor of both LMS was relatively higher in comparison to the other factors when Moodle and ALMS
were compared using the framework of practically-suitability, affective factors, and reliability. However,
because the structural relevance of the online exam questions is measured by the reliability factor of the
OEAS, it may be concluded that instructors typically provide trustworthy online exam items.

On the other hand, the fact that both LMS platforms offer unsupervised online exams, and that most
instructors favor multiple-choice exams, may have led to comparable experiences for learners during
the online exam procedures. Online tests may be associated with a variety of security issues; it is
recommended that they be used for formative rather than summative evaluation to ensure that
assessments are accurate, dependable, and adaptable when used in distance learning (Shraim, 2019).
Considering the security issues with online examinations, formative evaluation targeted at enhancing
learning may be a better option for online assessment rather than grading with summative assessment.
On the other hand, it would be difficult to provide a formative evaluation setting that delivers individual
feedback in online exams when there are numerous participants (Ilgaz & Adanir, 2020). Furthermore,
system quality has been cited as the most fundamental component influencing online exams, e-learning
experience, mobile learning, and cloud services (Akar & Mardikyan, 2014). Therefore, improved system
quality is likely to boost both LMS use and intentions to use (Alshurideh et al., 2021; Liu et al., 2010).
As Dermo (2009) has indicated from learners’ assessment of online exams, it is crucial to improve exam
procedures by addressing affective factors, validity, practical issues, reliability, security, as well as
learning and teaching considerations.

Limitations

There were some limitations to this study that should be noted when interpreting the research findings.
First, this study was limited to evaluating college students’ use of ALMS and Moodle LMS for a semester
each. Second, since the institution managed the sequence in which the LMS used in this study were
implemented, the inability to alter this sequence should be regarded as one of the crucial limitations.
Third, while the data instruments used in the LMS comparisons were validated, they were limited to
LMSES and OEAS scales. Fourth, it was expected that instructors used LMS systems efficiently while
creating and delivering online exams and related course materials. As well, was assumed that learners
had a sufficient degree of expertise using the LMS since the institution provided user guides and support
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services. Finally, although participation in the LMS surveys was entirely optional, it was assumed that
respondents provided honest evaluations.

Conclusion and Practical Implications

In the current study, the use of two LMS in the e-learning process was scrutinized using the time series
approach and within the context of Transactional Distance Theory. Additionally, the effectiveness of
online exam procedures in each LMS was assessed. The research findings indicated that online exams
in Moodle LMS and ALMS both had similar assessment ratings, while Moodle had a higher evaluation
score for the e-learning process. The findings obtained from the Transactional Distance Theory factors
indicated that, despite ALMS’s structural aspects being predominant, Moodle’s strength was mostly tied
to learners’ autonomy. It was revealed that when evaluated according to the LMSES factors, average
scores of the dialogue and autonomy factors of Moodle LMS were significantly higher than for ALMS.
The reliability of both LMS was found to be a better indicator than other factors in comparing LMS
online exams, where it was found that there was no statistically significant difference between ALMS
and Moodle LMS.

We recommend that in selecting and using LMS, choices should be based on their specific
characteristics in accordance with the demands of the institutions. Additionally, we believe that LMS
may be used more effectively when e-learning instructors are offered specific training to improve their
abilities to use LMS. However, we think that results are comparable when tests are given online in an
unsupervised setting and are typically of a similar kind. Therefore, we recommend doing empirical
comparisons of online exams in e-learning environments for various exam types (e.g., supervised vs.
unsupervised, multiple choice vs. open-ended).
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Abstract

Although online learning has become ubiquitous worldwide, earlier research has neglected the
relationship between its actual use and security concerns. Learners’ lack of security awareness while
using learning technologies remains rarely studied. This paper integrates Delone and McLean’s
information system success (D&M-ISS) model with the security triangle framework. Data from 2,451
higher education students at different universities and a wide variety of disciplines in Iraq were
collected. In addition to the effectiveness of the D&M-ISS factors, the research findings based on the
structural equation model suggest that the three constructs of the security triangle framework—namely,
confidentiality, integrity, and availability—were significant predictors of students’ use of online
learning. This research can thus help academic organizations understand factors that can lead to the
successful implementation of online learning and learners’ security awareness.

Keywords: online learning, Delone and McLean’s information system success model, security triangle
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Introduction

Online learning refers to the delivery of educational content and the acquisition of new knowledge and
information via the Internet. It allows learners to access learning resources and instructional materials
without time and place restrictions. People who face time management issues or have job commitments
may find online learning to be a perfect learning environment that can meet their individual needs
(Solimeno et al., 2008). However, the absence of direct face-to-face interaction is a major drawback of
asynchronous learning (Al-Azawei & Lundqvist, 2015). Other factors that can affect the successful
implementation of online learning must also be examined.

Earlier literature has investigated factors that can predict the adoption of online learning (Mshali & Al-
Azawei, 2022; Zhang et al., 2020), with little attention paid to learners’ awareness of security in
adopting and using this learning method. However, the adoption of online learning has grown quickly,
and this type of learning requires high levels of privacy and confidentiality. According to El-Khatib et
al. (2003), the main focus of e-learning systems has been on course design and development; security
and privacy requirements have been neglected. Ameen et al. (2020) confirm that a major challenge is
that devices that are used for both personal and work activities can cause various security risks.

To this end, the present research aims to investigate features that could lead to successful
implementation of online learning and its use. Though several models have been suggested to examine
the successful use and implementation of technology, their key focus has been on determinants of
intention to use rather than actual use. According to the theory of reasoned action, people’s actions are
goal-directed in that they consider the effects of such actions before performing them (Ajzen & Fishbein,
1980). This theory suggests that behavioral intention is a key predictor of actual behavior. Other
theories have also been based on this notion (e.g., Davis, 1985; Venkatesh et al., 2003; Venkatesh et al.,
2012).

This research considers the role of security concerns in predicting online learning use. It is grounded
on the information systems success theory proposed by Delone and McLean (2003). This theory
accounts for the role of quality (system quality, information quality, and service quality) in predicting
technology success, but it does not include the possible effect of security. According to Magableh et al.
(2021), considering security constructs in understanding technology success is crucial. This research,
therefore, represents the first attempt to address this limitation and shed light on the importance of
security variables in predicting online learning use. Its results add significant contributions to
information systems success in the context of online learning.

Related Work and the Proposed Model

E-Learning in Iraq

To support the implementation of e-learning in Iraq, most Iraqi universities started adopting e-learning
technologies in 2010 to create a complementary educational system to traditional face-to-face learning
(Al-Azawei et al., 2016). Many outstanding projects have been adopted by the Iraqi Ministry of Higher
Education to assist the transition to a digital society and support the implementation of e-learning. The
project with the United Nations Educational Scientific and Cultural Organisation (UNESCO) is one
example of the integration of e-learning systems in Iraqi higher education (Al-Azawei et al., 2016).
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However, with the acceleration of e-learning, some security concerns remain about its exposure to
various threats.

In Iraq, cyber improvement has been late, and the foundation of a cyber-security procedure has been
severely harmed by decades of war. To develop the country’s cybersecurity, Iraqi legislators must
upgrade and back the infrastructure by enacting cyber laws. There is still little development or
awareness of cybersecurity in Iraq, so Iraqi society is vulnerable to cybercrimes.

The Proposed Model

This research is grounded on Delone and McLean’s (2003) information systems success (D&M-ISS)
model and the security triangle framework (Stallings, 2003). The available information systems
frameworks, such as the technology acceptance model, the unified theory of acceptance and use of
technology (UTAUT) (Venkatesh et al., 2003), and the D&M-ISS model, have neglected the importance
of security in the adoption and/or success of information systems. Accordingly, previous literature has
attempted to address this limitation by considering security concerns. For example, Salam and Ali
(2020) extended the UTAUT with the three variables of the security triangle framework, namely,
confidentiality, integrity, and availability, to investigate cloud computing adoption. These three
constructs were proposed as direct predictors of users’ behavioral intentions; the findings revealed that
perceived availability was the only significant predictor of cloud computing adoption.

Delone and McLean’s Information Systems Success Model

In 1992, the first version of Delone and McLean’s D&M-ISS model was proposed (Delone & McLean,
1992). It suggests a relationship among six constructs: information quality, system quality, perceived
satisfaction, information systems use, user impact, and organizational impact. This model, however,
was updated in 2003 with the addition of a new construct: service quality (Delone & McLean, 2003).
Previous literature has successfully validated the new model with many applications to information
systems (Al-Azawei, 2019; Al-Azawei & Al-Azawi, 2021; Dong et al., 2014).

This model suggests that better system quality can lead to improving system use and user satisfaction,
and this, in turn, can enhance users’ productivity (Delone & McLean, 2003). Reliability, ease of use,
accessibility, and functionality are key identifiers of system quality. Another assumption of this model
is that better system objectivity can be achieved with the provision of high-quality information and
content. Accordingly, information quality is proposed to influence system use and user satisfaction. This
construct can be measured based on information accessibility, accuracy, and timeliness, as well as
context and relevancy (Dong et al., 2014). Furthermore, Delone and McLean (2003) suggest that service
quality is not a subset of system quality. According to Pitt et al. (1995), service quality refers to the
discrepancy between the perceptions of customers and expectations. Thus, service quality in
information systems can include the availability of physical facilities, users’ ability to perform a
particular service dependably, prompt service provision, and support for users if they face any technical
issues (Pitt et al., 1995). In higher education, students should be treated as customers; that is, they
should be offered high-quality educational services (Al-Adwan et al., 2022).

User satisfaction, on the other hand, covers the perspectives of users about a particular technology or
system that could meet their individual information needs (Dong et al., 2014). Behavioral intention is
the apparent willingness of users to adopt a particular technology (Alowayr & Al-Azawei, 2021). Delone
and McLean (2003) propose that user satisfaction and behavioral intention are associated with actual
use. The model assumes that intention to use or behavioral intention and user satisfaction can be highly
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influenced by information, system, and service quality (Delone & McLean, 2003). These assumptions
have been supported in online and e-learning contexts (Al-Adwan et al., 2021; Al-Adwan et al., 2022;
Awad et al., 2022; Celik & Ayaz, 2022). In this study, the following hypotheses were proposed:

Hzi: Information quality is a predictor of behavioral intention.

H2: Information quality is a predictor of user satisfaction.

H3: System quality is a predictor of behavioral intention.

H4: System quality is a predictor of user satisfaction.

Hs: Service quality is a predictor of behavioral intention.

H6: Service quality is a predictor of user satisfaction.

H7: User satisfaction is a predictor of behavioral intention.

H8: Behavioral intention is a predictor of the actual use of online learning.
Ho: User satisfaction is a predictor of the actual use of online learning.

Security Triangle Model

Users perceive the importance of security measures because of the illegal practices of hackers. Such
activities could be harmful to their privacy and may reveal their personal information in an
unauthorized manner (Magqableh et al., 2021). Hence, the security triangle model, one of the most
popular security frameworks, characterizes several criteria that each secure system must meet. Three
constructs—namely, confidentiality, integrity, and availability—are considered in the use of information
systems (Chaeikar et al., 2012). However, few studies have investigated the effect of these three
constructs on behavioral intention to use technology (Salam & Ali, 2020) or attitude toward technology
use (Meharia, 2012). Hartono et al. (2013) assumes that these factors are predictors of the actual use of
e-commerce. Farooq et al. (2020) have examined the prediction ability of the security construct on
students’ attitudes to adopt e-learning.

In this research, the security triangle constructs were integrated with the D&M-ISS model to examine
online learning use. The rationale behind this integration was that users may not use a particular
technology if they feel that their individual information will be obtained by an unauthorized party. This
extension represents the key contribution of this study as earlier research paid too much attention to
identifying predictors of behavioral intention only (Ajzen & Fishbein, 1980; Davis, 1986). Accordingly,
between 30% and 45% of the variance of actual use has previously been explained (Alshurideh et al.,
2020; Isaac et al., 2019). This research, therefore, aims at improving the explained variance of online
learning’s actual use by investigating the effect of the security triangle framework.

Confidentiality. Confidentiality refers to the prevention of unauthorized people from capturing,
interpreting, or understanding information (Tsiakis & Sthephanides, 2005). Confidentiality is fulfilled
by using a particular approach to change the form of data in a manner so that it is not understandable
by an unauthorized party. E-learning security requires the protection of users’ information by
preventing unauthorized users from reaching a system’s information and data. In this research, we
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proposed that confidentiality is a direct predictor of online learning’s actual use. This is based on the
assumption that if learners know that their personal information is accessed by an authorized party, the
online learning system will not be used. Hence, the following hypothesis is assumed:

H1o: Perceived confidentiality is a predictor of the actual use of online learning.

Integrity. Integrity guarantees that users’ information has not been modified in any unapproved
manner (Stallings, 2003). The integrity of information should be maintained at its creation,
transmission, and storage. Changing information incorporates inclusion, erasure, and substitution
breaches. In the e-learning sector, users should ensure the ability to keep their information without any
modifications. Moreover, learning contents and other system materials should only be modified by
authorized users. At the same time, such resources should be maintained so that no tampering or
revision can be done illegally. Accordingly, it was assumed here that illegal modifications, whether on
users’ personal information or learning content, can negatively affect the actual use of online learning
technology.

Hi1: Perceived integrity is a predictor of the actual use of online learning.

Availability. Availability of information at any time, from any place, and only for authorized people is
one of the most important priorities of any system such as an educational platform. Many actions can
be performed to ensure information availability. These may include but are not limited to maintaining
the operating system’s environment, ensuring that a system is free of errors, continuously reviewing a
system’s updates to avoid interruption of services, and storing backup data to help recover lost data and
avoid losing data due to unforeseen incidents. E-learning security requires authorized users' ability to
access learning resources at any time. As such, the following hypothesis was assumed:

Hi2: Perceived availability is a predictor of the actual use of online learning.
Figure 1 depicts the proposed model.
Figure 1
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Research Methods

The Research Design Method and Survey

The quantitative research design method was adopted in this study as it uses a questionnaire approach
to collect data. This method was chosen as a suitable technique for understanding the association among
the proposed model factors and for supporting or rejecting the research hypotheses. Overall, nine
variables were measured using 36 closed-ended questions. In this research, the questionnaire items
were adapted from previously validated scales (Al-Azawei, 2019; Al-Azawei & Lundqvist, 2015; Alowayr
& Al-Azaweli, 2021; Isaac et al., 2019; Meharia, 2012; Ramirez-Correa et al., 2017). However, some items
were modified to fit the study’s context. All items were designed based on a five-point Likert scale
ranging from 1 (strongly disagree) to 5 (strongly agree).

Although all items were designed in English, they were translated into Arabic for participants’ ease of
understanding. The translations were checked by all authors—all speakers of both Arabic and English—
to ensure clarity and accuracy. Accordingly, the authors provided individual feedback on the survey,
and this in turn led to a few changes made to some questions.

Participants and Context

Educational institutions in Iraq use online learning platforms to deliver learning content and
communicate with students. Moodle and Google Classroom have been the most adopted platforms due
to their reliability. This research targeted higher education students at public and private universities
in Iraq who adopted the online learning approach. Students were from different universities, which
were allocated in several governorates from south to north Iraq. Moreover, the respondents were from
several different disciplines and departments, including the humanities, sciences, engineering, and
medicine.

The authors distributed a link to the questionnaire to lecturers at different universities. They in turn
distributed it to their students. Accordingly, the probabilistic random sampling technique was adopted
as each higher education student from the selected universities could participate in this research. This
is an effective method in quantitative research design: it is commonly linked with survey research
techniques, researchers can make inferences from the sample about a whole population, and this
technique produces unbiased data (Saunders et al., 2012). Table 1 shows the demographic information
of the research participants.
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Table 1

Demographic Information of the Research Participants (n = 2,451)

Demographic information n %
Gender
- Female 1,374 56.1
- Male 1,077 43.9
Age group
- 18-20 659 26.9
- 21-23 1,135 46.3
- 24-26 325 13.3
- 27-29 102 4.2
- 30+ 230 9.4

Experience with online learning

- High experience 559 22.8

- Moderate experience 1,892 77.2
Do you have a smartphone or computer?

- No 194 79

- Yes 2,257 92.1
Do you have Internet service either at home or via mobile?

- No 337 13.7

- Yes 2,114 86.3

Data Collection

The survey was distributed online via social media applications such as Facebook Messenger, Viber, and
WhatsApp. Overall, 2,451 valid responses were received. A large sample size can reduce the error rate
in generalizing the research findings (Saunders et al., 2012). According to Lowry and Gaskin (2014), the
number of cases required for the use of a structural equation model can be identified by two methods.
The first is that the smallest sample size can be calculated by 10 multiplied by the largest number of
constructs used to predict a particular variable. The other method suggests setting the statistical power
of regression at 80% and the probability value of significance at .05. Based on both methods, the sample
size used in this research was adequate.
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Data Analysis Techniques

The data collected in this research were analyzed using SmartPLS version 3.0 (Ringle et al., 2015) and
SPSS version 21. Validating the instrument properties and measuring the cause-and-effect associations
among the proposed research model constructs were performed using SmartPLS, whereas frequencies
were calculated using SPSS.

Results

Descriptive Statistics

Table 2 shows that the mean scores of the research constructs are higher than the midpoint of 2.5. The
standard deviation, on the other hand, ranged from 0.913 to 1.154, indicating that values were
moderately spread around the mean. Furthermore, skewness and kurtosis confirmed that data were
approximately normally distributed as their values were less than 3 and greater than -3, as
recommended by Peat and Barton (2005). As recommended by Pallant (2013), tolerance values were
higher than 0.10 and variance inflation factors values were less than 10, confirming that the
multicollinearity assumption was supported.

Table 2

Descriptive Statistics

Factor Min. Max. M SD Skewness Kurtosis Tolerance VIF
BI 1.00 5.00 2.795 1.203 0.045 -1.088 0.253 3.950
PS 1.00 5.00 3.026 1.154 -0.225 -0.908 0.228 4.388
1Q 1.00 5.00 2.956 1.112 -0.120 -0.813 0.231 4.338
SQ 1.00 5.00 2.880 1.070 —-0.083 -0.752 0.179 5.586
SerQ 1.00 5.00 3.277 1.062 -0.538 -0.334 0.201 3.442
AU 1.00 5.00 3.084 0.974 -0.418 -0.251 0.428 2.336
PC 1.00 5.00 3.303 1.074 -0.627 -0.246 0.428 2.336
PA 1.00 5.00 3.083 1.101 -0.276 -0.736 0.586 1.708
PI 1.00 5.00 3.339 0.913 -0.937 0.884 0.393 2.547

Note. VIF =variance inflation factors; BI =behavioral intention; PS = perceived satisfaction;
IQ = information quality; SQ = system quality; SerQ = service quality; AU = actual use; PC = perceived
confidentiality; PA = perceived availability; PI = perceived processing integrity
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Psychometric Properties of the Research Questionnaire

First, the questionnaire properties were validated. The outer loadings of all items were more than 0.7
(see Appendix A). Moreover, the instrument’s reliability was established, as shown in Table 3.
Cronbach’s coefficient alpha represents a measurement of the reliability of a research questionnaire in
which > 0.7 is an acceptable threshold (Pallant, 2013). The questionnaire’s convergent validity was
confirmed. This can be established if the values of composite reliability and average variance extracted
exceed 0.7 and 0.5, respectively (Hair et al., 2006). Finally, discriminant validity was also confirmed as
the variance shared between one variable and another construct was less than the variance shared by a
variable with its constructs (Fornell & Larcker, 1981). Table 4 presents confirmation of the discriminant
validity.

Table 3

Construct Reliability and Validity

Factor Cronbach’s a Rho_ A Composite AVE
reliability
AU 0.838 0.860 0.893 0.681
BI 0.942 0.942 0.958 0.851
IQ 0.927 0.927 0.945 0.773
PA 0.874 0.883 0.913 0.724
PC 0.938 0.939 0.956 0.843
PI 0.877 0.878 0.916 0.731
PS 0.889 0.892 0.931 0.818
SerQ 0.836 0.839 0.901 0.753
SQ 0.903 0.906 0.928 0.721

Note. AVE = average variance extracted; AU = actual use; BI = behavioral intention; IQ = information
quality; PA = perceived availability; PC = perceived confidentiality; PI = perceived processing integrity;
PS = perceived satisfaction; SerQ = service quality; SQ = system quality
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Table 4

Discriminant Validity (Fornell-Larcker Criterion)

Factor AU BI 1Q PA PC PI PS SerQQ SQ
AU 0.825

BI 0.709 0.922

1Q 0.734 0.761 0.879

PA 0.513 0.432 0.496 0.851

PC 0.634 0.532 0.607 0.528 0.918

PI 0.634 0.515 0.561 0.650 0.687 0.855

PS 0.721 0.842 0.786 0.453 0.578 0.559 0.904

SerQ 0.724 0.688 0.751 0.513 0.641 0.637 0.725 0.868

SQ 0.753 0.781 0.854 0.511 0.650 0.607 0.788 0.814 0.849

Note. AU =actual use; BI=behavioral intention; IQ =information quality; PA = perceived availability;
PC = perceived confidentiality; PI = perceived processing integrity; PS = perceived satisfaction; SerQ = service

quality; SQ = system quality

Table 5 shows discriminant validity based on the Heterotrait—Monotrait ratio (HTMT). Henseler et al.
(2015) state that the HTMT should be < 1, but there is still a debate regarding its exact acceptable
threshold. HTMT values may indicate a lack of discriminant validity if they are close to 1 (Ab Hamid et
al., 2017). Henseler et al. (2015) state that HTMT values of 0.85 or 0.90 are acceptable. In this research,
the HTMT values between system quality and information quality as well as system quality and service
quality are about 0.93. This is because the three constructs measure quality from different angles, so
there is an obvious correlation among them. Roemer et al. (2021) demonstrate that HTMT may generate
biased estimations of the correlations between constructs. According to Ronkké and Cho (2022, p. 33),
“a large correlation does not always mean a discriminant validity problem if one is expected based on
theory or prior empirical observations.” Thus, the instrument properties are supported.
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Discriminant Validity (HTMT)

Factor AU BI 1Q PA PC PI PS SerQQ
BI 0.792

1Q 0.830 0.814

PA 0.586 0.464 0.540

PC 0.714 0.566 0.652 0.569

PI 0.744 0.566 0.624 0.721 0.758

PS 0.829 0.918 0.865 0.500 0.632 0.633

SerQ 0.862 0.773 0.851 0.582 0.723 0.743 0.839

SQ 0.860 0.846 0.931 0.563 0.710 0.684 0.877 0.935

Note. HTMT = Heterotrait—Monotrait ratio; AU = actual use; BI = behavioral intention; IQ = information quality;

PA = perceived availability; PC = perceived confidentiality; PI = perceived processing integrity; PS = perceived

satisfaction; SerQ = service quality; SQ = system quality

Results of the Original Model

Table 6 and Figure 2 indicate that all original hypotheses of the D&M-ISS model were supported except
for Hs. The model explained 0.748, 0.679, and 0.557 of the variance of behavioral intention, perceived
satisfaction, and actual use, respectively.

Table 6

Findings Without the Security Triangle Constructs

Hypothesis B t p Findings

Hz1: information quality — behavioral intention 0.112 4.346  <.001 Supported
H2: information quality — perceived satisfaction 0.382 13.908 <.001 Supported
H3: system quality — behavioral intention 0.245 8.814 <.oo01 Supported
Hg4: system quality — perceived satisfaction 0.312 9.604 <.001 Supported
Hs: service quality — behavioral intention -0.004 0.222 824 Rejected

H6: service quality — perceived satisfaction 0.183 7.618  <.001 Supported
H7: perceived satisfaction — behavioral intention 0.564 27.145 <.001 Supported
HS8: behavioral intention — actual use 0.349 12.381 <.0o01 Supported
Ho: perceived satisfaction — actual use 0.429 14.653 <.001 Supported
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Figure 2

The Model Without the Security Triangle Constructs
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Note. IQ = information quality; BI = behavioral intention; SQ = system quality; AU = actual use; PS = perceived

satisfaction; SerQ = service quality

Results of the Proposed Model

Table 7 and Figure 3 depict the key findings of the proposed hypotheses. Eleven out of twelve hypotheses
were confirmed. The R2 explained by the independent variables of the proposed model for the three
dependent constructs of behavioral intention, perceived satisfaction, and actual use were 0.748, 0.679,
and 0.642, respectively.

Three constructs were predictors of behavioral intention: information quality (Big->sr = 0.112, p < .001),
system quality (Bsqo>s1 = 0.245, p < .001), and perceived satisfaction (Bps>p1 = 0.564, p < .001). Service
quality (Bserg>B1 = —0.004, p = .822), on the other hand, was not a significant determinant of behavioral
intention, whereas information quality (Big>ps = 0.382, p <.001), service quality (Bserg>ps = 0.183,
P < .001), and system quality (Bsqo»ps = 0.312, p < .001) were determinants of perceived satisfaction.

Behavioral intention (Ber>au = 0.281, p < .001) and perceived satisfaction (Pps>au = 0.249, p < .001)
were predictors of actual use. This study also confirms that the key constructs of the security triangle
model, namely, perceived confidentiality (Brc>av=0.180, p<.001), perceived availability
(Bra>au = 0.063, p=.001), and perceived processing integrity (Pei>av= 0.186, p <.001), were
significant determinants of online learning actual use.
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The Proposed Research Model Findings

Hypothesis B t p Findings

Hzi: information quality — behavioral intention 0.112 4.338 <.001 Supported
H2: information quality — perceived satisfaction 0.382  13.875 <.001 Supported
H3: system quality — behavioral intention 0.245 8.866 <.001 Supported
Hg4: system quality — perceived satisfaction 0.312 9.485 <.001 Supported
Hs: service quality — behavioral intention -0.004  0.225 822 Rejected

H6: service quality — perceived satisfaction 0.183 7.534 <.001 Supported
H7: perceived satisfaction — behavioral intention 0.564 26.876 <.001 Supported
H8: behavioral intention — actual use 0.281 10.991 <.001 Supported
Ho: perceived satisfaction — actual use 0.249 8.789 <.001 Supported
H1o0: perceived confidentiality — actual use 0.180 8.073 <.001 Supported
H11: perceived availability — actual use 0.063 3.477 <.01 Supported
Hi2: perceived processing integrity — actual use 0.186 7.682 <.001 Supported

Figure 3

The Proposed Research Model Findings
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Note. IQ = information quality; BI = behavioral intention; PC = perceived confidentiality; SQ = system quality;
AU = actual use; PA = perceived availability; SerQ = service quality; PS = perceived satisfaction; PI = perceived

processing integrity

Discussion

This study sought to investigate the effect of security triangle variables on the actual use of online
learning. The modified model (Figure 3) was compared with the original model (Figure 2) in terms of
the change in R2 for actual use. This modification shows that the integration of the three security triangle
constructs helps improve the explanation of the variance of online learning actual use from 0.557 in the
original model to 0.642 in the modified model.

Information quality was a significant predictor of behavioral intention and student satisfaction to
support the findings of other studies (Al-Azawei, 2019; Al-shargabi et al., 2021; Ramirez-Correa et al.,
2017; Shim & Sug Jo, 2020). This means that the quality of the provided information on e-learning
technology has a direct and significant effect on technology acceptance and user satisfaction. As
information quality consists of information accessibility, accuracy, timeliness, and relevancy (Dong et
al., 2014), the research findings suggest that the system’s available information was of a high standard
and quality. This may also indicate that the information provided by the online learning system was
very informative.

The effect of system quality on user satisfaction and technology adoption was also supported in this
research. On the other hand, Shim and Sug Jo (2020) suggest that in their study, system quality was a
determinant of neither behavioral intention nor perceived satisfaction of e-learning technology. In our
research, however, the investigated educational technology had standard features such as reliability,
accessibility, and usability. Reliability refers to the existence of a system that users can use to achieve
their needs without too many technical problems or malfunctions. As mentioned, Iraqi higher education
institutions have implemented either Moodle or Google Classroom as learning management systems.
Both have high-quality maintenance, improvement, and upkeep. Moreover, the educational
technologies used were accessible from any location and at any time as universities have either used
their own servers or relied on Google Classroom servers, which provide more reliability and service
stability. Usability refers to the ease of performing educational tasks or communicating effectively on
the university learning management systems (Shim & Sug Jo, 2020). The adopted learning technologies
were usable as students used them for at least four months before collecting the research data. This is
more apparent in Google Classroom as it has high usability standards (Harefa, 2020).

In online learning, service quality means learners’ perceptions of who will provide technical support
and to perform a service dependably. In this research, service quality had a significant effect on user
satisfaction, but it was not a predictor of behavioral intention. Previous research shows contradictory
findings (Petter & McLean, 2009; Ramirez-Correa et al., 2017). The rationale for our results is that
students were willing to use online learning, so they were not too concerned about technical support.
However, their satisfaction with online learning could be enhanced if they know who is available to
address their technical issues.

The research findings indicated that behavioral intention, perceived satisfaction, perceived
confidentiality, perceived availability, and perceived processing integrity were significant determinants
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of actual use of online learning. In agreement with the D&M-ISS model assumptions (Delone & McLean,
2003), both behavioral intention and perceived satisfaction were determinants of actual use. This
indicates that students may not use educational technology when their willingness to adopt it is low. On
the contrary, Zhang et al.’s (2020) empirical analyses suggest that behavioral intention did not
significantly affect actual e-learning use. This was interpreted to be based on two possible reasons. The
former is that students can find important learning content on different Websites and are not limited
to their institution’s system. The latter is that regardless of their individual willingness, students had to
use the university’s system as a part of their courses. However, students’ dissatisfaction with technology
indicates that they are not pleased with its services and it does not meet their needs (Cidral et al., 2020).

This research suggests that the three factors of the security triangle model are predictors of students’
actual use of online learning. The cause-and-effect associations between these constructs have been
empirically validated. To the best of our knowledge, this has not been investigated in earlier literature.
Although these hypotheses have been newly suggested in this research, our overall findings are
consistent with those of previous research on e-learning (Farooq et al., 2020), cloud computing
adoption (Salam & Ali, 2020), and e-commerce use (Hartono et al., 2013). Our results indicate that
hiding students’ information from unauthorized entities (i.e., confidentiality) was a determinant of
actual use of online learning. Integrity in online learning means guaranteeing that students’ information
or learning content will not be changed or modified without their permission. Our assumption is that
illegal changes made to either students’ personal information or learning content can lead to students
not using online learning. Our empirical results also confirm that the learning platforms used were
available to students because they were maintained regularly, reviewed and updated continuously, and
free of errors.

Information quality, system quality, and service quality explained 74.8% and 67.9% of the variance of
behavioral intention and perceived satisfaction of online learning success, respectively. This should
encourage further focus on all aspects of quality to ensure the successful implementation of such
technologies. This research confirms that the quality of online systems, learning content, and services
had a significant impact on online learning success, whether in the form of learners’ intention to use or
learners’ satisfaction. Moreover, the security triangle factors’ significant influence on actual use of
online learning means that security concerns cannot be neglected in considering a technology’s success.
Students therefore might attribute their success in online learning use to the level of security that the
system provides.

Finally, a strength of this study is its inclusion of students from public and private universities, several
different governorates, and a wide range of disciplines, reflecting a broad spectrum of Iraqi higher
education students. Thus, this study extends the current understanding of online learning usage and
success among higher education students by confirming the critical role of security awareness in
technology use.

We can draw some practical outcomes from these implications. Higher education institutions need to
pay more attention to learning technologies to choose high-quality systems. Learning content should
also be updated frequently. The educational content must be in harmony with scientific development
and new research discoveries so students feel that they are not left behind. Additionally, technical
support should be provided to address any issues students may face with technology. Higher education
institutions should also consider security concerns as students are less likely to use technology with
possible security risks such as theft or alteration to their personal information. Notably, online learning
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systems include exam questions and students’ grades, so high security is essential for such systems.
Therefore, system managers need to maintain learners’ privacy to increase their levels of actual use of
online learning. This can include protecting learners’ private information and prohibiting unauthorized
information disclosures.

Conclusion

This study aimed to integrate the security triangle variables (Stallings, 2003) with the D&M-ISS model
(Delone & McLean, 2003) to understand their role in predicting the actual use of online learning.
Overall, the research showed good results where the variance explained of the dependent constructs
was 74.8%, 67.9%, and 64.2% of behavioral intention, perceived satisfaction, and actual use of online
learning, respectively. This research was a step in a new direction in identifying factors that may affect
the actual use of technology.

Although many significant outcomes were drawn, the research is not without limitations. First, the
sample was from Iraq’s higher education only, so further research could be conducted in other
countries. Second, this study was grounded on the D&M-ISS model, whereas incorporating other
technology success theories and security variables may explain the rest of the dependent variables’
variance that was not predicted in this research. Third, this study considered the perceptions of students
only, whereas accounting for the perceptions of academic staff is a substantial part of the successful
implementation of learning technology. Fourth, although the translation of the research questionnaire
was checked by experts, back translation was not conducted. Finally, the analysis was based on
structural equation modeling, while building a classification model may open the door for further
analysis. Such limitations may invite further research to be conducted.
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Appendix A

The Research Questionnaire

Factor Outer loading | Reference

Behavioral intention (BI)

BI1: I intend to use the online learning system in the 0.922 Alowayr & Al-
future. Azawei (2021)
BI2: I will always try to use an online learning system in 0.910

my daily study.

BI3: I plan to use the online learning system in the 0.938

future.

BI4: I will recommend other students to use online 0.919

learning.

Perceived satisfaction (PS):

PS1: I am satisfied with using the online learning system 0.888 Al-Azawei &
as a learning-assisted tool. Lundqvist
PS2: I am satisfied with using online learning systems’ 0.927 (2015)
functions.

PS3: I am satisfied with my decision to study via the 0.897

Internet.

Information quality (IQ)

IQ1: The online learning system provides information 0.887 Ramirez-Correa
that is exactly what I need. et al. (2017)
IQ2: The online learning system provides information 0.862

that is relevant to my study.

IQ3: The online learning system provides sufficient 0.893
information.
IQ4: The online learning system provides information 0.874

that is easy to understand.

IQ5: The online learning system provides up-to-date 0.882

information.

System quality (SQ)
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SQ1: The online learning system provides interactive 0.855 Ramirez-Correa
features between learners and the system. et al. (2017)
SQ2: The online learning system has attractive features 0.880

to appeal to the learners.

SQ3: The online learning system provides high-speed 0.855

information access.

SQ4: The online learning system has flexible features. 0.871

SQ5: The online learning system is a secure system. 0.781

Service quality (SerQ)

SerQ1: I could use the online learning services at any 0.849 Isaac et al.
time, anywhere I want. (2019)
SerQ2: The online learning system offers multimedia 0.879

(audio, video, and text) types of course content.

SerQ3: The online learning system enables interactive 0.874

communication.

Actual use (AU)

AU1: I frequently use the online learning system in my 0.872 Al-Azawei
study. (2019)
AU2: I depend upon the online learning system in my 0.900

study.

AUS: I use the online learning system daily. 0.859

AU4: I use the online learning system often. 0.643

Perceived confidentiality (PC)

PCi: I believe my personal information is being properly 0.904 Meharia (2012)
protected in the online learning system.

PC2: I believe my personal and behavioral information is 0.932

properly protected against unauthorized access by the

use of user IDs and passwords in the online learning

system.

PC3: I believe my personal information is stored in a 0.934

secure and encrypted database in the online learning

system.
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PC4: 1 believe my personal information is not being
exposed to an unauthorized third party in the online

learning system.

0.902

Perceived availability (PA)

PA1: The risk of interruption of service due to purely
technical issues (e.g., a malfunctioning part of a
computer or communications device) is high when using

the online learning system.

0.850

PA2: The risk of interruption of service due to purely
natural phenomena (e.g., wind or water) is high when

using the online learning system.

0.877

PA3: The risk of interruption of service due to human
causes (accidental or deliberate) is high when using the

online learning system.

0.884

PA4: The risk of interruption of service due to changes
will be communicated to management and users who will

be affected when using the online learning system.

0.789

Meharia (2012)

Perceived integrity (PI)

PI1: I believe that entering into the online learning
system has not been changed inappropriately, whether

by accident or deliberately maligned activity.

0.799

PI2: I believe that the data displayed in the online
learning system actually came from an authorized person

or entity, rather than an imposter.

0.879

PI3: I believe that the data that were transmitted or
entered into the online learning system were not

corrupted.

0.882

PI4: I believe that errors, omissions, breaches of online
learning system security, and submissions of complaints

will be communicated to authorized users.

0.858

Meharia (2012)
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Abstract

Increasingly, Artificial Intelligence (AI) is having an impact on distance-based higher education, where
it is revealing multiple ethical issues. However, to date, there has been limited research addressing the
perspectives of key stakeholders about these developments. The study presented in this paper sought to
address this gap by investigating the perspectives of three key groups of stakeholders in distance-based
higher education: students, teachers, and institutions. Empirical data collected in two workshops and a
survey helped identify what concerns these stakeholders had about the ethics of Al in distance-based
higher education. A theoretical framework for the ethics of Al in education was used to analyse that data
and helped identify what was missing. In this exploratory study, there was no attempt to prioritise issues
as more, or less, important. Instead, the value of the study reported in this paper derives from (a) the
breadth and detail of the issues that have been identified, and (b) their categorisation in a unifying
framework. Together these provide a foundation for future research and may also usefully inform future
institutional implementation and practice.
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Stakeholder Perspectives on the Ethics of Al in Distance-Based
Higher Education

Artificial Intelligence (AI) technologies are increasingly being applied in educational settings, such as
schools and universities, a development that has many practical and ethical implications that are yet to
be fully understood or addressed (Holmes & Porayska-Pomsta, 2023) (NB Artificial Intelligence is
capitalised to identify it as a field of enquiry rather than intelligence that is artificial; Holmes & Tuomi,
2022). Given that distance-based higher education (HE) institutions are typically online and gather
huge amounts of student data, they are well-placed to incorporate Al technologies in their systems
(Dogan et al., 2023). However, little is currently known about the potential or actual consequences of
such a development (Bates et al., 2020). Accordingly, as such consequences begin to reveal themselves
over time, and to help institutions prevent or mitigate those that are negative, this paper investigated
the perspectives of the three key groups of stakeholders in distance-based higher education—students,
teachers, and institutions—regarding the ethics of Al in distance-based higher education.

Introduction

To ground the following discussion, first, what exactly is meant by AI? There have been many attempts
to define AI during its 60-year history; see Holmes et al. (2022) for some of those definitions. Here, in
line with Holmes and Tuomi (2022), we prefer the approach provided by United Nations International
Children’s Emergency Fund (UNICEF, 2021):

AT refers to machine-based systems that can, given a set of human-defined objectives, make
predictions, recommendations, or decisions that influence real or virtual environments. Al
systems interact with us and act on our environment, either directly or indirectly. Often, they
appear to operate autonomously, and can adapt their behaviour by learning about the context.
(p. 16)

Al has achieved some remarkable successes, such as the recently introduced large language models
(LLMs) that can automatically generate human-like text in response to a prompt (e.g., ChatGP; OpenAl,
2022). Meanwhile, Al has also been frequently challenged: for its (a) biases that might lead to unfair
and discriminatory outcomes, (b) apparently autonomous decisions that can have serious
consequences, (¢) impact on privacy given its use of large amounts of personal data, and (d) potential
to be used for malicious purposes. Al has also been challenged for the hyperbole and the many myths
surrounding it (e.g., Bender et al., 2021).

Second, what exactly is meant by AI and education (AI&ED; Holmes et al., 2022)? There are at least
three dimensions of AI&ED: (a) learning with Al—using Al tools to support teaching and learning,
either to deliver instruction or to accompany student learning, often referred to as AIED; (b) learning
about Al—learning how AI works and how it can be created, sometimes known as the technological
dimension of Al literacy; and (c) preparing for AI—learning what it means to live in a world increasingly
impacted by AI, sometime known as the human dimension of Al literacy (Holmes et al., 2022; Miao &
Holmes, 2021). In the study presented in this paper, we focused specifically on learning with AI, which
might be further subdivided into (a) institutional-facing AI, namely AIED tools that have been designed
to support the functioning of institutions, changing decision making in all areas, addressing issues such
as recruitment, finances, and timetabling; (b) teacher-facing AI, namely AIED tools designed to directly
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support teachers, of which there are very few examples; and (c¢) student-facing Al, namely AIED tools
designed to directly support learning, which have been the subject of more than 40 years of research
and have been commercialised by multiple million dollar-funded commercial organisations (Holmes et
al., 2019; Tahiru, 2021, Teng et al., 2022).

In fact, system-facing, teacher-facing, and student-facing AIED in HE are developing rapidly, with ATED
tools increasingly being provided by a rapidly growing industry of commercial organisations (Knox,
2020). Examples include (a) adaptive learning platforms (Rivera Mufioz et al., 2022); (b) automated
essay grading (Ramesh & Sanampudi, 2022); (c) writing assistance (e.g., Godwin-Jones, 2022); (d)
research assistance (Wagner et al., 2022); and (e) student support (Goel & Polepeddi, 2017; Wollny et
al., 2021; For a more detailed discussion of the state of the art of AIED see Holmes & Tuomi, 2022).
Meanwhile, the distinctive characteristics of online-distance learning, such as large numbers of students
who work asynchronously with little if any face-to-face contact with faculty or peers (Ubachs et al.,
2017), mean that distance-based universities are increasingly the focus of AI developers. In fact, the
application of Al at scale in distance-based universities has long been explored (e.g., Boticario, 2019),
while student-facing Al tools are already being used by thousands of distance students worldwide (e.g.,
to predict outcomes; Herodotou et al., 2020) and are likely to impact many more.

However, there remains little evidence at scale for the efficacy or impact of these applications (Holmes
& Tuomi, 2022), and already multiple issues are beginning to reveal themselves. First, it has been
suggested that teachers using AIED in HE rarely have sufficient experience or training to take advantage
of the possibilities or to facilitate their students (Bates et al., 2020; Nichols & Holmes, 2018). Second,
students in HE have diverse cultural and economic backgrounds and varied experience with the use of
AIED technologies (Hashakimana & Habyarimana, 2020) as well as varied accessibility needs
(especially for students who have a disability) which current AIED technologies rarely address (Iniesto
et al., 2021; Miao & Holmes, 2021). Third, HE institutions perhaps need to better understand how the
AT algorithms have been designed, and their impact on data privacy, ownership, and use (Bell et al.,
2021; Williamson, 2020). Fourth, universities must address AIED technologies that are developing
faster than the curricula in their postgraduate and undergraduate degrees (Huang, 2021).

In addition, the growing relationship between ATED and HE has occurred without serious engagement
with the potential ethical consequences (Holmes et al., 2019; Holmes & Porayska-Pomsta, 2023). For
example, what are the ethical implications of AIED tools designed to replace teacher functions (e.g., see
XPRIZE)? In short, while the ethics of Al has been the focus of much work (Jobin et al., 2019), the ethics
of the research and practice of AIED in HE has received limited attention (Bidarra et al., 2020). This is
especially true of distance-based universities, where there is a lack of clear guidance, policies, and
regulations to address the specific ethical issues raised using Al to enhance distance teaching and
learning. For these many reasons, we conducted a qualitative exploratory study with distance-based HE
students, teachers, and institutions (Zawacki-Richter et al., 2019). There is no claim that the issues
uncovered generalise nor is there any attempt to prioritise which issues are more or less important.
Instead, the value of the study reported in this paper derives from (a) the breadth and detail of the issues
that have been identified, and (b) their categorisation in a unifying framework, which together provide
a foundation for future research, and also might usefully inform future implementation and practice.
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The Ethics of Al in Education

The ethics of Al in general have resulted in multiple sets of ethics guidelines, as summarised by Jobin
et al. (2019) and Hagendorff (2020), as well as international recommendations (e.g., United Nations
Educational, Scientific and Cultural Organization [UNESCO], 2021), almost all of which broadly focus
on data and algorithms. The ethics of data involves issues such as consent, privacy, ownership, data
choices, data provenance, and proxies. Meanwhile, the ethics of algorithms involves issues such as
biases, unintended consequences, human control, transparency, accountability and the specificities of
individual machine learning models (Crawford et al., 2019).

The ethics of AIED have also raised a variety of complex issues centred on data and how that data is
analysed and exploited (i.e., the algorithms or computational approaches). However, for AIED,
investigating the ethics of data and algorithms is necessary but not sufficient (Holmes et al., 2021): the
ethics of learning with AI cannot be reduced to questions about data and algorithms alone. Any
comprehensive ethics of learning with AI also needs to account for the ethics of education itself, which
involves issues such as choice of pedagogy, what counts as useful knowledge, the teacher/student
relationship, self-fulfilling expectations, student agency, surveillance, diversity, equity, inclusion, and
the validity of assessments, among others (Holmes et al., 2021). In addition, some ethical issues may
arise not from the decision to use Al, but from the choice of which AI approach to use (Jivet et al., 2017).
This is especially true given that, all too frequently, assumptions made by some Al engineers are either
naive, unsupported, or contested by the learning sciences (Malik et al., 2021).

Holmes et al. (2021) proposed a framework that includes all three areas that need to be addressed by
any comprehensive ethics of learning with A, namely data, algorithms, and education (Figure 1).

Figure 1

Framework for the Ethics of Learning with Al

Algorithms
in education

Algorithms

Data in
education

Note. Adapted from “Ethics of Al in Education: Towards a Community-Wide Framework,” by W. Holmes et al.,
2021, International Journal of Artificial Intelligence in Education, Volume, 32, pp. 504-526,
https://doi.org/10.1007/5s40593-021-00239-1. Copyright 2021 by Springer.
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There is, however, as shown in Figure 1, a second level, in the overlaps between adjacent areas: (a) the
ethics of data used in general AI, which has received a great deal of attention (Jobin et al., 2019); (b)
the ethics of data used in education (more usually known as Learning Analytics or Educational Data
Mining, which again has received much attention (Kitto & Knight, 2019); and (c) the ethics of algorithms
in educational contexts (which, so far, has received very little attention). To give just one example for
this last overlap, both emotion detection algorithms and pass-rate estimation algorithms may be set up
with the best of intentions, but by default require a level of student surveillance and might all too easily
lead to unexpected outcomes, such as misleading recommendations (Slade & Tait, 2019). The three
main areas and the three main overlaps in Figure 1 are what Holmes et al. (2019) identified as the known
unknowns. However, what remain to be identified or investigated are the unknown unknowns that exist
at the overlap among all three areas, as marked with the question mark at the centre of Figure 1.

It is important to acknowledge the inevitable limitations of such a framework. It does not suggest there
are clear, unambiguous or rigid differences between the various categories. Indeed, any particular issue
might be placed in more than one area. Nonetheless, the framework is still useful for helping to
illuminate connections and identify issues that have not yet been considered.

While discussions around the ethics of AI and education have recently begun to emerge (e.g., Holmes &
Porayska-Pomsta, 2023; Holmes et al., 2021), little is yet known about the attitudes of students,
teachers, and the institutions themselves regarding the ethical consequences, benefits, and risks. For
example, do students and teachers welcome the introduction of Al technologies in their teaching and
learning, or do they have objections (e.g., about the possible impact on human interactions)? In fact,
with AI rapidly coming to distance learning, it is incumbent on the distance learning institutions to
ensure that the use of Al technologies respects human values and attitudes (Holmes et al., 2022), for
which knowing the opinions of key stakeholders is critical.

Accordingly, this paper set out to trigger and inform a discussion by exploring the ethics of Al in
distance-based HE from the perspectives of the three key groups of stakeholders: the students, the
teachers, and the institutions themselves. The overarching aim was to identify what ethical issues
centred on learning with AI are of concern to these stakeholders, in order to provide a foundation for
future research and to inform future implementation and practice. For this purpose, we used the
framework, Figure 1, proposed by Holmes et al. (2021), amended to include the perspectives of the three
stakeholder groups (Figure 2), to analyse issues of concern. The framework also helped to identify some
additional potential issues of concern that were missing from the empirical data.
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Figure 2

The Stakeholder Framework for the Ethics of Learning with AI That Involves the Ethics of Data,
Algorithms, and Education

Note. Adapted from “Ethics of Al in Education: Towards a Community-Wide Framework,” by W. Holmes et al.,
2021, International Journal of Artificial Intelligence in Education, 32, pp. 504-526,
https://doi.org/10.1007/s40593-021-00239-1. Copyright 2021 by Springer.

Methodology

This study explored the ethics of Al in distance-based higher education from the perspectives of three
key groups of distance learning stakeholders: students, teachers, and the institutions themselves. It
built on the student-facing, teacher-facing, system-facing trichotomy described by Holmes et al. (2019),
with one key amendment. Rather than ‘system’, we focused on institutions, given that institutions
comprise both the systems in place and the people who run them, who are, by definition, key
stakeholders in the context under discussion. We used an indefinite article for each stakeholder
perspective to acknowledge that there may be competing opinions within that group, and to reinforce
that the identified issues were not generalised. We were interested in the views of the three groups of
stakeholders as they pertain to the ethics of Al in distance learning and teaching.

e A student perspective: the day-to-day learning experiences of students, and their relationships
with their peers, their teachers, and the AI technologies.

e A teacher perspective: the experiences of HE teachers (academics/lecturers/professors), in
respect to their students and the AI technologies, which might include pedagogy and teacher
roles.
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e An institutional perspective: the institutional experiences of policy- and decision-makers,
which might include top-level organisational considerations, competition, and legal as well as
political concerns.

Inevitably, the three different stakeholder groups raised different research challenges and required
different research methods. The students at a distance university are by definition not on a campus, nor
do they often attend conferences together. Hence, this study used an online survey of students from a
single distance university, the Open University (OU-UK). However, for the teacher and institutional
perspectives, this study took advantage of two key international academic gatherings of distance-based
higher education teachers and administrators in order to hold two workshops.

Survey

To capture some distance-based higher education university student perspectives, an online survey was
designed and implemented (using Qualtrics). The survey method was adopted for its suitability for
identifying rather than evaluating issues (Nayak & Narayan, 2019). It aimed to elicit a student voice on
the application of Al in distance education (Holmes & Anastopoulou, 2019). In particular, the survey
explored students’ thoughts, opinions, understanding of, and emotional disposition towards the
application of Al to support students, staff, teaching, and learning.

The survey was conducted at a single online distance university, the OU-UK, with 2,500 randomly
selected current distance students invited to participate. The survey was open for 21 days, during which
time a self-selected sample of 221 (~9%) responded, with 155 answering all of the questions and the
others answering most but not all the questions. The low response rate was within the range expected
by the university when surveying its students. Undertaking the survey was voluntary, no incentives were
offered, and no questions were compulsory. The survey comprised 13 closed questions and 10 open-
ended questions, which together covered a wide range of issues. For the study reported in this paper,
we have included here only the three open-ended questions that addressed the ethics of Al in online
distance universities:

o What (if any) are your hopes for the application of Artificial Intelligence in online distance
universities?

e What (if any) are your fears for the application of Artificial Intelligence in online distance
universities?

e What (if any) ethical concerns do you think there are around the application of Artificial
Intelligence in online distance universities?

Workshops

Two workshops were held to capture some perspectives of online distance university teachers and
institutions. Workshops were adopted as a research method for their suitability for identifying and
discussing rather than rigorously evaluating issues (Jrngreen & Levinsen, 2017). The workshops were
held at conferences in 2019. One was organised by the European Association of Distance Teaching
Universities (EADTU) in October, 2019 in Madrid, the “Online, Open and Flexible Higher Education
Conference” which focussed on trends in global and European higher education in blended and distance
learning. The other was the International Council for Open and Distance Education (ICDE) “World
Conference on Online Learning” in Dublin, November 2019, which aimed to anchor the growth of new
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models of open, online and digital learning in the wider context of UNESCO’s sustainable development
goals.

At each conference the workshops were called “The Ethics of Artificial Intelligence to Enhance Distance
Teaching: Who Cares?” The workshops were designed and organised by the authors as an opportunity
for researchers exploring ethical issues around the use of AIED in distance-based higher education to
share their insights, identify key ethical issues, map out ways to address the multiple challenges, and
inform best practice. They aimed to help establish a basis for meaningful ethical reflection necessary for
innovation and built on the experience of three earlier similar workshops organised by the authors at
the AIED conferences in 2018 and 2019 (Holmes et al., 2018) and the European Conference on
Technology Enhanced Learning conference in 2019.

Participants in each workshop contributed to the discussions and were self-selected from the attendees
at the EADTU and ICDE conferences named above. They comprised around 30 international distance
education teachers and institutional stakeholders, including lecturers (professors), researchers,
administrators, and institutional policymakers. The workshops used a participatory approach, with
round-table small-group discussions triggered by provocative statements to address proposed Al in
distance-based higher education challenges as well as whole-workshop discussions. Both workshops
began by considering what the ethics of Al in distance education might look like in 2025, and what
needs to be done to ensure its effects are worthwhile. Questions included: What data are collected, and
what data should not be collected? How can informed consent be assured? What data, algorithmic, or
other biases might need to be addressed? How do we protect student and teacher agency, and protect
against unintended consequences? How do we assure the accuracy and validity of Al-assisted
assessments? The workshop participants were encouraged to add their reactions, thoughts, ideas, and
concerns to a shared Padlet virtual bulletin board.

Analysis

For both the survey and workshop data, we undertook a thematic analysis (Joffe, 2012). First, both sets
of data were read and coded by at least two researchers, using the novel framework shown in Figure 2.
These codes were then reviewed by two different researchers, and then the data under each code was
summarised. Every effort was made to represent and summarise the data accurately and fairly; even so,
the authors were aware that they may still have introduced biases. Nonetheless, given the exploratory
nature of the study reported in this paper, unlike in a systematic review, any such biases are unlikely to
have notably skewed the results.

Results

The survey responses and the contributions made in both workshops demonstrated that the topic of
ethics of AI in distance-based higher education was thought to be, at least by these particular
participants, of importance and thus worthy of further inquiry. To illustrate, we begin this section of the
paper with some example direct quotations from the survey and workshops arranged according to the
three stakeholder perspectives (student, teacher, institutional), in a tabular version (Table 1) of Figure 2.
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Table 1

Illustrative Direct Quotations From the Three Stakeholder Perspectives, Organised According to the
Stakeholder Framework for the Ethics of Learning With Al

Framework Students Teachers Institutions

category

Data “Can we use student data ~ “Teachers do not “What frameworks should
to develop Al models understand the we trust the "ethics" of Al
without student consequences of how to enterprises?” (W2)
agreement?” (W2) use data of their students,

not even from the
educational viewpoint.”
(W2)
Datain AI  “The system in order to operate more effectively will need to know more about the

individual, this leaves data much more vulnerable as the temptation to malicious
individuals who have nothing better to do.” (S)

Algorithms  “Al could override the “We need Al to train “Educational institutions
socio-economic teachers to work are already keeping a lot
background of students by  (together) with Al tools.” of data that potentially
predicting their needs.” (W1) can be used to help the
(W1) students but can also be

misused.” (W2)

Data in “Any attempts to cover up the use of Al tools (e.g., by trying to make them too

education 'human' in their interactions). It should always be possible to distinguish an AI tool
being used.” (S).

Education  “I feel by using AI this will =~ “Re-allocating teacher “The use of Al in
lower the educational resources where Al is education will change the
standards.” (S) doing all the "boring" stuff whole ecosystem of
and teachers can education to build trust of

concentrate on things that  all stakeholders.” (W1)
matter more, like helping
disabled students.” (W2)

Algorithms  “There is a huge asymmetry in an understanding of both the reality and potential of

in Al between commercial interests and policy-makers.” (W2)
education

Note. W1 = EADTU workshop; W2 = ICDE workshop; S = survey.

In the following sections, we summarise issues raised in the survey and workshops from student,
teacher, and institutional perspectives. In Table 2, example issues are summarised according to the
stakeholder framework for the ethics of learning with AI.

A Student Perspective

Issues raised by participants that were of particular relevance to students included informed consent,
data ownership, privacy, personalisation, biases, and social impact. To begin, various participants
argued that AI has the potential to improve learning, by providing more personalised support, perhaps
delivered by personal lifelong learning companions, thus leading to better results. However, the actual
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meanings of the words personalised, improve, and better were not explored. For example, Al systems
might help overcome the socio-economic disadvantages of at-risk students by predicting and addressing
their specific needs—although students who are economically disadvantaged might not even be able to
access the best technologies and so might lose out. In fact, personalised learning systems might also
lead to students being homogenised, the polar opposite of individualised: the current crop of so-called
personalised systems aim to ensure that all the students learn the same things.

Another key focus was informed consent. Do students have a genuine opportunity to choose whether to
opt in or opt out of the Al system, a possibility that should be but is not always available (Khalil et al.,
2018)? In particular, what about the data that the system collects? Currently, there is no clear
understanding of (a) who owns the data (the student, the institution or the private company who runs
the system?); (b) what the impact of that data is on privacy; or (c) how biases from partial data or
algorithms might be identified and mitigated. Another risk noted by participants was that, by focusing
on human-to-machine interactions over human-to-human interactions, and especially when the
systems are driven by industry needs rather than student needs, learning might become dehumanised,
lacking the benefits of social interaction, student-to-student collaboration, communities of learning,
and emotional understanding.

A Teacher Perspective

Issues raised by participants that were of particular relevance to teachers included data, training and
support, supporting versus replacing teachers, saving teacher time, and human interactions. The
usefulness of data to support teacher decision making was mentioned by many participants, together
with the acknowledgement that teachers are rarely experienced in using student data effectively. This
leads to the second issue, that of the need for teacher training in Al—what it is and how it might be used
in education, as well as the many implications related to these concerns. In recent years, there has been
a great deal of emphasis on teachers’ digital competencies and digital literacy, which now needs to be
extended to include AI, and should be embedded in teacher training. Similarly, participants suggested
that teachers should be supported to navigate the many free resources online, to identify those videos
and other materials that are of high quality, as that will help them better understand the potential and
impact of Al. Therefore, it seems that t