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ABSTRACT

MOOCs can be considered as a powerful alternative in extraordinary situations where
people cannot reach formal education. In recent years, the widespread use of the
internet worldwide and especially the CoVID-19 has increased the need of people for
MOOCs. However, inorder toincrease the effectiveness of MOOCs, and to provide a better
learning environment, the need to evaluate MOOCs has arisen. One of the indicators
of quality in online learning is student satisfaction. Accordingly, this research aims
to reveal learner satisfaction in MOOCs. The most important indicator for measuring
this satisfaction in MOOCs is user comments. In this study, 39101 comments of the
participants in 960 MOOCs were examined by using text mining techniques within the
framework of satisfaction.
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INTRODUCTION

MOOCs can be considered as a powerful alternative in extraordinary situations where people
cannot reach formal education. More than 25 million students from all over the world have
access to more than 2800 lessons on the edX platform (edX, 2020). Due to COVID-19, which
influenced the whole world in the first months of 2020, most of the countries declared curfews
(Cohen & Kupferschmidt, 2020). In this regard, CEO of Udemy Coccari (2020) stated that they
had reached the highest number of students in the history of the company by receiving 22
million new records in March. These findings show that MOOCs are a powerful alternative for
learning. MOOCs provide equality in education and efficiency in theoretical education by being
a large-scale educational resource off-campus (Guo, 2017). Since MOOCs provide access to
course content with any mobile device or computer, they provides a large-scale participation in
education (Rudas, 2014). In MOOCs, learners can interact with the instructors (Criollo-C et al,,
2018) and with each other through discussion forums.

Highly qualified students in a poorly structured MOOC will likely not be able to complete the
course (Abeer & Miri, 2014). The lack of information technology competence of their teachers
puts MOOCs at a disadvantage (Gao, 2018). As the number of courses and students increases,
the completion rate of MOOCs decreases (Cagiltay et al.,, 2020). Tang et al. (2015) stated in his
study that the quit rate in MOOCs is around 13% and suggested that the big data produced in
MOOCs can be used to investigate the reasons for this.

However, in order to increase the effectiveness of MOOCs, and to provide a better learning
environment, the need to evaluate MOOCs has arisen. Such a broad approach is expected to
meet some quality standards (Lowenthal & Hodges, 2015). One of the indicators of quality in
online learning is student satisfaction (Kara, Kukul & Cakir, 2021; Moore, 2005). Accordingly, in
terms of the satisfaction of the learners, the evaluation of MOOCs will be beneficial in terms
of revealing the quality of education and improving future practices. Accordingly, this research
aims to reveal learner satisfaction in MOOCs.

LITERATURE REVIEW
MOOC

The history of the MOOCs goes back to 2008. The first MOOC was offered by the University
of Manitoba that year (Mackness et al., 2010). However, the term “MOOC” can be somewhat
misleading, as not all MOOCs are massive, and not all of them are open to everyone (Bohnsack
& Puhl, 2014). And many MOOCs now charge fees for access or for credit, and some are only
available to select groups of learners (Taneja & Goel, 2014).

As MOOCs have gained popularity in the past decade, their reliance on universities for course
creation has decreased and the number of courses being created by companies such as Google,
Microsoft, Amazon, and Facebook has continued to grow, with Coursera seeing a significant
increase in the proportion of non-university courses in 2021, with 39% of new courses coming
from corporate partners (Shah, 2021).

LEARNER SATISFACTION

Learner satisfaction is considered as one of the indicators of the quality and success of online
learning (Kara et al,, 2021; Moore, 2005). Many institutions make assessments on learning
outcomes by collecting data on learners’ performance and satisfaction (Kember & Ginns, 2012).
In this assessment, satisfaction can be defined as the scores given by learners based on their
learning experiences in their training (Li et al., 2016). Therefore, while evaluating the designed
online learning, the satisfaction of the learners is tried to be measured (Kara et al., 2021).
Learner satisfaction is defined as “perceptions of learning experiences and perceived value of
a course” (Kuo et al, 2013, p.17). One of the indicators of success in MOOCs is individuals’
continuance intention. Although it is thought that dropout rates in MOOCs alone may not
be sufficient to evaluate the adequacy of the MOOC (Wang & Baker, 2018), it is seen that in
the literature that the level of satisfaction with the MOOC plays a major role in individuals’
continuance at that course (Joo et al., 2018).
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Learner satisfaction is affected by variables such as interaction, self-requlated learning (Asoodar
etal, 2016; Gameel, 2017; Kuo et al., 2013), instructor, quality and flexibility of content (Sun et
al,, 2008), and engagement (Bahati et al., 2019). Badali et al., (2020) argued that a design that
would make learners active in MOOCs would increase their engagement and, consequently,
their satisfaction levels would increase. The evaluation of the design elements in the MOOCs
and accordingly the learner satisfaction is important for the evaluation of the quality of the
MOOCs. With the widespread use of MOOCs and reaching large masses, learner satisfaction
has emerged as a variable that must be examined for the success of MOOCs (Hew et al., 2020).

LEARNER SATISFACTION & MOOCS

While studies revealing that similar variables are valid for MOOCs (Gameel, 2017; Rabin et al.,
2019), there are also studies indicating that factors such as Perceived Usefulness and Perceived
Ease of Use in MOOCs have an effect on learner satisfaction (Joo et al., 2018). However, the
studies investigating learner satisfaction were carried out with similar research approaches
(Hew et al., 2020), and they use similar data collection processes.

Korableva et al. (2019) investigated the effect of MOOC platform interfaces on student
satisfaction. They conducted a qualitative method and collected the data with interviews from
60 participants. Li (2019) investigated the effect of learners’” demographic characteristics on
student satisfaction in some of her research on MOOCs with quantitative data which is collected
by surveys. Badaliet al. (2020) investigated the effect of educational content prepared according
to the educational principles of Merrill on students’ satisfaction in his experimental study. Mulik
et al. (2020) collected data from 310 MOOC users using an online survey to investigate the
relationship between satisfaction’s streaming experience and acceptance of MOOCs. Daneji
et al. (2019) investigated the satisfaction effect of perceived benefit using structural equation
modeling in his study on MOOCs.

Qualitative studies, experimental researches or data collected with surveys, especially
with small sample groups or with a single course, are quite common (Brooker et al., 2018).
This situation may be limited to see the big picture of MOOCs. Therefore, examining learner
satisfaction in larger sample groups will be beneficial in terms of the quality and success of
MOOCs to be designed in the future.

METHOD

Text mining is one of the data mining techniques that reveal hidden and meaningful structures
in the data (Gupta & Lehal, 2009). Unlike data mining, texts are used as a text mining data set.
Many different algorithms can be used according to the purpose of text mining (Aggarwal &
Wang, 2011). Algorithms used in text mining convert text into numerical values and analyze
them (Vijayarani & Janani, 2016).

In this research, the Leximancer text mining tool was used to analyze user comments and
visualize the analysis. Leximancer tool was preferred in many academic studies such as blog
mining (Chen, 2014), content analysis (Fisk et al., 2012; Zawacki-Richter & Naidu, 2016), analysis
of data from the feedback system (Travaglia et al., 2009), content analysis to map the history
of a cultural journal (Cretchley et al., 2010).

The method and reporting of the research were carried out in five steps. These steps are seen
in Figure 1. The process that started with data collection was made ready for analysis by
classifying and clearing the data. Then it was analyzed and reported.
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DATA COLLECTION AND CLASSIFICATION

As seen in Figure 1, the text mining process started with the data collection step. At this step,
firstly, the user comments downloaded from Udemy on the date of the 16th of April, 2020. It
consists of “39101” comments made by users in “960” courses with “Turkish” content in the
“Software Development” category on the Udemy platform. The selected 960 courses consist of
all active courses available on the “Udemy” platform in the “software development” category
as of the date the data collected. Since there are many different categories of courses on the
Udemy platform, and therefore the comments can be very scattered in terms of context, the
selected courses were limited to only the “software development” category and the focus
of the research was narrowed to a single field. In addition, when the Turkish courses were
examined, it was seen that the most courses were in the software development category. The
software development category was chosen in order to obtain more data and increase the
validity and reliability of the study. Again, the data were collected only from the courses in the
“Turkish” language, avoiding the difficulties that may arise due to language differences during
the analysis and language integrity was preserved.

Each comment on courses on the Udemy platform requires the user to rate (star) between
0.5 and 5. In this way, it can be assumed that the users with positive user experience have a
high rating score with the comments or the users with negative user experience with a low
rating score. The content of the comments, the posting time, and the rating score were taken
for analysis. Later, comments are categorized according to their rating points and grouped. All
comments were gathered in three groups (Figure 2). The ‘negative comments’ group consists
of 1519 comments with a rating score of 0.5-1.5, ‘average comments’ group consists of 3469
comments between 2.0-3.5, and the ‘positive comments’ group consists of 34113 comments
between 4.0-5.0.

DATA ANALYSIS PROCEDURE

When analyzing the data, it is essential to clean it from noisy data to improve the quality of the
results. These data are non-distinctive words if they are found in clusters that are frequently
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used in the language structure (Aggarwal & Zhai, 2012). Open source Knime software was
used for data cleaning. The nodes included in the Knime software were used for data cleaning.
‘Punctuation Erasure’ used to clear punctuation marks, ‘N Chars Filter’ used to clear character
groups under three characters, ‘Number Filter’ used to clear numerical characters, ‘Case
Converter’ used to convert all characters to lowercase, ‘Stop Word Filter’ used to clear various
words in the Turkish language that do not have any distinctive features.

The data free from noisy data were analyzed separately with Leximancer software as “negative
comments,” “average comments,” and “positive comments” in three different categories.
Leximancer finds the main conceptsin the text and provides an overview through the conceptual
map showing their relationships (Chen, 2014). The software determines the frequency of the
words used together in the text, and the words formed together and evaluated high-frequency
words as a concept (Cretchley et al., 2010). The resulting concepts are clustered into themes
according to proximity to each other and help to interpret the formed sets of concepts
(Leximancer, 2018). The ‘concept map’ data generated was interpreted in the context of MOOC.

FINDINGS

Users’ comments were divided into three groups according to their ratings, and text mining was
performed for each group. Accordingly, 1519 negative comments were made to MOOCs. As can
be seen in Figure 3, the text mining applied to negative comments shows that the comments
consist of five clusters.

The fast cluster was the smallest in the negative comments group and contains the least
concept. The two concepts in the cluster were the concepts of fast and teaching. This finding
may be interpreted as the lessons taught in the courses are faster than the learning speed
of the people and have negatively affected their satisfaction levels. Also, the fast concept is
linked to the example concept under the education cluster. Failure to train the samples used to
reinforce the subject in the courses while the students are trying to make them simultaneously
may cause them to make this comment.

Another cluster of negative comments was the education cluster. In some of the comments
in this cluster, the concepts of inadequate and information seem relevant. This situation may
be interpreted as there are participants who find the instructor’s knowledge insufficient. From
another point of view, it may be interpreted that some of the participants are ahead of the
course level, and therefore the information given in the course is insufficient for them. Two
concepts that can support this finding were also included in this cluster: subject and from
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scratch. The participants may not have found what they expected when the course started with
the basics. In the same cluster, the concepts of really, good, and knowledge were also seen as
related concepts. Some of the participants commented negatively, although they considered
the instructor’s knowledge sufficient. The reason for this may be pedagogical deficiencies,
although the instructor is well knowledgeable.

Some concepts that support the comments made according to the concepts in the education
cluster were also included in the teaching cluster. For example, concepts such as unnecessary
and simple cannot meet the expectations of the participants who have advanced expectations
from the course. In addition, the concepts of narration and bad in the narrative cluster were
two concepts that appear in relation to each other. This situation may be interpreted as the
instructor’s narration was not liked by the learners. From a broader perspective, it may be
interpreted that the pedagogical competencies of the instructor were not considered sufficient
by the learners.

Another cluster emerging in negative comments was the course cluster. When the concepts
in this cluster were examined, the course, fee, money, purchase, and YouTube concepts come
out. This may have been due to the fact that the learners paid for the course and could not find
what they expected. There may have been comments that similar videos are on YouTube. The
emergence of similar, many, and video concepts within the same cluster may be interpreted as
that there are many videos with similar content on YouTube.

The last cluster that appeared in negative comments was the answer cluster. At first glance,
this cluster may be considered to consist of comments due to a lack of interaction in MOOCs.
The fact that question and answer concepts are included in this cluster may result from the
students not being able to answer the questions posed to the instructor in the MOOCs that are
asynchronous. This situation may be interpreted as inadequate interaction.

3469 neutral comments were made to MOOCs. As a result of text mining applied to neutral
comments, it is seen that the comments consist of four clusters (Figure 4).
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When the neutral comments were examined, one of the clusters was the “Much” cluster.
It can be seen that there are too many repetitions at the center of this cluster. This finding
may be interpreted as a finding that matches the simple concept in negative comments. It
is understood that the instructor is constantly repeating so that the participants can better
understand the subject. However, this situation can make the lesson boring for learners who
are more than the basic level. Accordingly, it is understood from the comments that there were
students who find the course unnecessarily long in the same cluster. The emergence of the
concept of too fast in the same cluster supports this finding. Some learners find the instructor’s
expressions fast because they are at a basic level. Apart from this, technical problems were also
reflected in this cluster.

When the concepts in the teaching cluster were analyzed, it is seen that in this cluster, as
in other clusters, the teaching remains at a basic level, basic information was included, and
concepts such as basic and inadequate were included. In the video cluster, the most prominent
concept was long. The videos were perceived as long by learners. This situation may be related
to the orientation of adults towards the needs of education. The learner can evaluate the video
as long when they cannot reach the information they need.

The course cluster has the most common concept with the other clusters. The level of the
contents was frequently mentioned also in this cluster. In addition, the questions asked to the
instructor were included in the cluster as a concept. This situation may be interpreted as the
learners give importance to interaction. The concepts I hope and continue were included in the
course cluster. This situation can be interpreted as students are waiting for the continuation of
the course. In other words, it may be interpreted that the learner wants the course to continue
because they are satisfied with the result of the course.

In the “nice” cluster in the positive comments group (Figure 5), there are statements that
the narration is fluent and nice. Also, there are themes in this cluster that state the lessons
are good for the beginners. In the Teaching cluster, findings indicating that the narration is
clear and successful. The Education cluster includes comments that the course is successful
and should continue. It is seen from the concepts that appear in the cluster that learners find
courses useful. This finding can be interpreted as that the learners expect the continuation of
their course.
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Among the positive comments clusters, most of the concepts were in Good and Thanks/
Advice clusters. When this situation is evaluated within the framework of satisfaction, it can
be interpreted that positive comments were made by those with a high level of satisfaction.
Individuals with a high level of satisfaction stated that they can recommend the courses to their
friends. Besides, it can be understood from the comments in this cluster that the instructor was
thanked. In the Good cluster, there were also comments that the education was at the basic
level, as in the negative and neutral comments. This situation can be interpreted in two ways;
1- Learners who need a basic level welcome this situation, 2- Although it is a basic course, the
instructor’s expression and the structuring of the course satisfied the learners.

DISCUSSION

MOOCs are one of the biggest alternatives to traditional education (Chen, 2014), where
learners can get the education they want according to their needs (Wang & Baker, 2018). The
participation of the learners in the educations for their own needs causes them to be willing
and ready to learn. Although many of the learners enrolled in MOOCs never start the course
(Impey et al., 2015), the learners who commented have attended classes. The rating in the
comments shows the satisfaction of the learner from the course. Satisfaction is also known
to affect learner success (Rashidi & Moghadam, 2014). Therefore, increasing the satisfaction
of the learners in the online environment will ensure the success of the learners and MOOCs.

The literature reveals that online student satisfaction is influenced by concepts such as student
engagement (Bahati et al,, 2019), interaction (Kuo et al., 2013), content (Hew et al., 2020).
Interaction elements of content created in MOOCs affect the level of satisfaction of learners
(Gameel, 2017). The interaction between the learner and the instructor is particularly effective
on the satisfaction (Hew et al., 2018; Hone & El Said, 2016). When negative comments are
analyzed in this direction, it is seen that the problems experienced by the learners in interacting
with the instructor negatively affect their satisfaction. Since there is no specific classroom
environment in MOOCs, learners ask the instructor rather than asking other learners about
the problems they had. In this case, they expect an answer as quickly as possible from the
instructor (Sun et al., 2008).

Satisfaction levels of learners in MOOCs decrease when they encounter content different from
their learning speed. This situation may be due to the fact that instructors prepare content
without considering the learners with different learning styles. Analyzing the target audience
well before designing the course (Li et al., 2015) will increase student satisfaction. The fact
that there are clusters in all types of comments (positive, neutral, and negative) that may refer
to the pedagogical competencies of the instructor draws attention to the role of instructors
in MOOCs. In addition, whether the learners of the content find what they expect has also
affected their satisfaction. Since this situation is related to the characteristics of the learners,
the design of the course is also related to the learner analysis.

CONCLUSION

Uses of MOOCs are becoming more common day by day. This situation brings with it many
points to be considered about the designs of MOOCs. In this study, the comments of the
participants regarding MOOCs were examined within the framework of satisfaction.

Interaction in distance education has a positive effect on learner satisfaction (Alqurashi,
2019; Ekwunife-Orakwue & Teng, 2014; Kuo et al., 2014a, 2014b; Paul et al., 2015; Shea et al.,
2016; Swart et al., 2014). The same situation is also valid in MOOCs. Especially the interaction
between the learner and the instructor affects the level of satisfaction of the learner (Hew
et al, 2018; Hone & El Said, 2016; Li et al., 2015). Learners need interaction in these types of
environments and need functions to enable interaction (Liaw, 2008). By providing the necessary
interaction and support by the instructor, the loyalty of the learners (Hew et al., 2018) and,
therefore, their satisfaction increases. For this reason, it is essential that instructors answer
the learners’ questions quickly (Sun et al., 2008). Learners enroll in MOOCs according to their
needs (Chametzky, 2014). Since there is no classroom in MOOCs, the learner-learner interaction
may stay in the background (Hew et al., 2018). That makes the learner-teacher interaction
important. The instructor’s willingness to interact with students may increase interaction (Hew,
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2016). Thus, students’ satisfaction levels can be increased by meeting their needs to interact
with the instructors (Martin & Bolliger, 2018).

Another element to be considered in order to increase the satisfaction levels of learners in
MOOCs is content. A well-organized content will increase the engagement of individuals in the
online learning environment, thereby increasing their engagement (Briggs, 2015). Satisfaction
levels of individuals may increase as engagement increases (Bahati et al., 2019). Preparing
content for MOOCs that may be of interest to the learner and increasing the learner interaction
may also increase learner satisfaction (Gameel, 2017). This situation can be arranged according
to the needs of the learners. Learners state that they need interaction in such environments
(Liaw, 2008). In the MOOCs prepared in the xMOOC type, the learner may move away from
the interaction as it is not active in the process. In addition to the interaction in the content,
individual differences of the learners should be taken into account while designing the content
(Rodgers, 2008). The difference between learners may cause the content to be simple to some
students and more complex to others. In order to prevent that a more flexible content can
be created. A flexible content structure, in which learners can navigate within the content
according to their learning speed, may increase the satisfaction of the learners (Sun et al,
2008).

One of the factors that affect learner satisfaction in MOOCs is the instructor itself. According to
some researchers, the most significant factor in online learning is the instructor itself (Martin
& Bolliger, 2018). The pedagogical competencies and communicative skills of the instructor
support teaching (Denis et al., 2004), and this affects student satisfaction. Instructors need
to have in-depth knowledge of the subject, real enthusiasm about the lesson, and interest in
teaching the course (Hew, 2016). Instructors are expected to be able to design content that
can increase learner engagement. For this reason, the most important role that instructors
should have is an instructional designer (Li et al., 2017).

Instructors are expected to develop course materials that will facilitate learning. However,
providing learners with cognitive support after finishing these materials is another role
expected from the instructor (Liet al., 2017). In addition, preparing more flexible, customizable
content considering individual differences may increase satisfaction. That is also related to the
instructor’s role as an instructional designer.

LIMITATIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH

There are some limitations in this research. The study was carried out only with the data
available on the “Udemy” platform, whose language is “Turkish”, and which is in the “software
development” category. Therefore, it cannot be said that the results can be generalized equally
for all MOOCs. The repetition of the study on similar platforms, languages and disciplines will
contribute more to the field.
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