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Introduction

The demand for people with new, enhanced skills is growing. The volume of information
produced and shared in all fields is overwhelming. Building the data economy became part of
the EU Digital Single Market. Powerful and sophisticated ICT is part of everyday life, and the
world of learning is not an exception. Pressure is on all players of the online education
community to keep up with new learning solutions, and better supply the skills currently
demanded by growing economies.

Open Education continues its success, providing radical advances in knowledge acquisition,
sharing, distribution, and improving business models. Digital credentials and open badges are
the new currencies which are beginning to transform the economic models in education.

Social and economic tensions continue to raise the issues of scalability, the micro-credentialling
of education, training and skill development processes. Practitioners and stakeholders are
eagerly seeking right approaches to providing learning opportunities, and many scholars are
researching holistic answers.

Micro, meso and macro aspects provide an interesting range of lenses for considering the
problem. These aspects may be applied in a general sense, distinguishing between the learning
of individuals, learning at the institutional or group levels through a meso lens, and the learning
of organizations or societies directed through policies through the macro lens.

Navigating these dimensions are the reshaping of digital pedagogy and online instructional
design; the social elements including digital societal mechanisms and the position of the
individual in our new era. We have need of systematic awareness and research in the critical era
of sustainable socio-cultural aspects as they relate to learning.

Eoropean Union initiatives emphasize solutions to emerging needs and seek to improve
competitiveness and professional development; enhance cross-sectional skills; and fuel the
engines of social innovation - creativity, entrepreneurship, critical thinking and problem
solving.

The EDEN 2018 Genova Conference aims to respond to contemporary needs by:

e tracking and demonstrating evidence about the mechanisms and value chains across
micro-, meso- and macro-learning

e exploiting the socio-cultural specifics related to the granularity of learning

e digging deeper into finding viable, achievable and scalable solutions

e learning more about didactical design through peer learning and scholarly observation

e discussing structural and operational questions of collaborative - social technologies

Andras Szucs Airina Volungeviciene
Secretary General EDEN President
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Summary

What emotional experience can students live in digital mediated learning processes? In this
paper we connect Learning analytics and Grounded theory to analyse the emotional presence
of students in 11 courses within EduOpen (www.eduopen.org) MOOCs’ platform. Namely, we
analysed through a bottom up process and Nvivo 11 Plus software the forum dedicated to the
students’ self-presentation from all of the courses. By going ahead with the analysis, we defined
a set of categories composed by a three-levels system. At a more general level we have the macro-
dimensions “Sentiment about EduOpen” and “Emotions toward topics”. Each of these
dimensions is composed by a number of child” categories and subcategories (which are the
nodes to Nvivo’s language). After defining the entire set of categories and categorizing all the
texts (which was a circular process), we run some graphs on Nvivo showing the hierarchical
structure of dimensions, the relations among dimensions and sources, and the clusters of
dimensions by coding similarity. Results show how some courses are more composed by
negative or positive sentiments (both toward the topic or the logistic arrangement of the course)
and how the motivations dimension heavily characterizes the broad emotional dimension of
students. In an evidence based action-research perspective, these results give interesting
suggestions to personalize the learning activities proposed to students by EduOpen.

Theoretical framework

This contribution connects three different fields: the area of learning analytics, the area of
education specifically interested in digital mediated learning processes, and the approaches
focused on the emotional dimension in learning. Namely, learning analytics is the
measurement, collection, analysis and reporting of data about students and the contexts they
learn through. The aim of learning analytics is to understand, personalize and optimize learning
and the environments in which it occurs. Learning analytics are mainly used in learning
contexts mediated by the use of digital environments, since they can produce an amount of data
about the traces each student or entire groups of learners leave online, successful activities,
difficult experiences, and so on (Rienties & Rivers, 2014). In relation to the field of learning
analytics, we stress the emotional dimension of learning as well. Speaking about feelings and
emotions from a general and classical perspective, we can think that human beings can feel
universal emotions, such as anger, disgust, fear, happiness, sadness, and surprise (Ekman, 1999)
or joy-sadness, anger-fear, trust-distrust and surprise-anticipation (Plutchik, 2013). However,
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we can refer to emotion and, specifically, to emotions and learning, after answering the question
“How can we define and understand emotions at a more specific level?”. According to Zembylas
(2008), there is no agreement about what an emotion is and is characterized by. Indeed,
emotions can be understood at least through three different perspectives: (a) Emotions as
private and belonging to an intimate experience, as defined by psychodynamic approaches; (b)
Emotions as sociocultural phenomena, as understood by social constructionist approaches; (c)
Emotions as described by interactionist approaches, which transcend the dichotomies (e.g.
mind/body, individual/social) established in the previous two and aims at bridging their
differences. However, even if there is no a common definition of emotions, authors claim that
they are not separated from the learning context (Lehman, 2006; Lipman, 1991). Coherently to
this, for example, communities of inquiry (Garrison, Anderson, & Archer, 2000) are digital
mediated learning experiences characterized by the cognitive presence, the social presence, the
teaching presence and the emotional presence (Cleveland-Innes, & Campbell., 2012). This last
is understood as the “emotional expression part of being socially present online” (p.272). If we
still stay at this general layer, we can connect the interesting about the emotional dimension
and the learning analytics by referring to Sentimental analysis, also known as Opinion mining
looking for both negative and positive sentiments people have about the digital environment
they use. However, this connection does not suggest how we can understand emotions at a more
specific level. As for this point, Cleveland-Innes and Campbel (2012) approach the emotional
experience of students through Grounded theory, that is by doing a content analysis of texts,
looking for contents about emotions and defining a grid of categories through a bottom up
process (from the text to the categories).

In this contribution, we connect both learning analytics and grounded theory to analyse the
emotional experience of students in an online learning context made by eleven courses. This
integrated system allows us exploring sentimental and emotional dimensions at macro-, meso-
and micro-levels of the context. At the same time, we also created a three-levels set of categories
for the emotional analysis, composed by general dimensions, more specific categories and
further subcategories.

Aims
e To explore the emotional processes experienced by students during the participation in

MOQOC:s proposed by EduOpen.
e To personalize the learning activities, according to students’ emotional experience.

Context and data

This research is supported by Unifg Tutoring — UniTutor project and the context of analysis is
EduOpen, an international Moodle platform lead by the University of Foggia (IT). We can
better describe the context by referring to the macro-, meso- and micro-levels composing it. At
a macro level, EduOpen is realized by 17 Italian Universities and several foreign partnerships.
It started in 2014 and is an action-research project periodically rearranged thanks to evidence-
based methods. Until now, it involved more than 70,300 learners from all over the world and
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proposed 140 courses. Indeed, the activities of EduOpen are online courses loaded on the
Moodle based platform. Through a micro perspective, we can describe that each course refers
to a specific topic (e.g. math for beginners, animals, English, and so on), and is managed by a
university teacher and an online tutor of the EduOpen team. Furthermore, at the end of a
course, students receive a participation certification, an open badge or ECTS. More specifically,
each course spends three-five weeks and is composed by:

e A self-presentation forum where students usually write down a post about themselves,
the place they live, the wishes and expectations they have about the course, and so on;

¢ A number of MOOCs videotaped by the teacher and related to the topic of the course;

e Another forum where students can ask further explanations to the teacher;

e An evaluation section, where students fill in online tests during or at the end of the
course.

At a meso-level, we can say that all of the courses are categorized in different fields (such as,
Literature, Science, and so on), in several pathways (an ensemble of courses connected each
other by a main theme) and/or in the catalogue that a specific University partner proposes. In
this paper, data are characterized by the self-presentation forums of all the courses managed by
the University of Foggia (IT). These are 11 courses and have involved 43345 students in total
(10,277 of them completed the course they were unrolled in). Therefore, we especially look at
the micro-level of each course and at the meso-level of the group of courses proposed by the
University of Foggia.

Method of analysis

According to both Grounded Theory and Sentiment analysis approach, we:

1. Created a first general grid of analysis, composed by the two general dimensions
“Positive sentiments” and “Negative sentiments” referred to the learning experience in
the digital context;

2. Categorization of the texts through qualitative content analysis (Mayring, 1997), by using
Nvivo 11 Plus;

3. Generation of further dimensions and their specific categories, emerging from the
interaction between grounded approach and theoretical concepts;

4. Team discussion about the building of the grid and the categorization;
5. Checking of the categorization according the team discussion;

6. Analysis of the nodes (the categories to the software) by using Nvivo 11 Plus.

Results

During the analysis, we realized that the first version of the grid needed to be much more
enriched. Therefore, we created a double grid, able to grasp three levels of the students’
emotional experience in the University of Foggia EduOpen courses. In other words, we defined
two general dimensions: (a) “Sentiment about EduOpen”, grasping what students felt about
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EduOpen, its services and the arrangement of the courses; (b) “Emotions toward topic”,
observing the feelings about the topic of the specific course students participated in. That is, the
first dimension is about the feelings toward the digital environment, the concept of EduOpen,
the arrangement of the environment. The second one refers to the feelings about the topic of
the specific course. Furthermore, as Figure 1 and Figure 2 show, the category “Sentiment
analysis” is composed by two more specific categories: “Negative sentiments” and “Positive
sentiments”. These, in turn, are composed by other two subcategories for each (moderately/very
negative; moderately/very positive). The figure shows the hierarchical relation among “parents”
categories and “child” ones too, as elaborated through Nvivo.

MNegative
!
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Child ~ Child

@ ; ;J W !
oaerately ey NSgatnve
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Figure 1. Negative sentiments to EQuOpen child graph.
Negative sentiments have the two children nodes “Moderately negative” and “Very negative”

Moderately positve Ely pOSiove

Figure 2. Positive sentiments to EduOpen child graph.
Positive sentiments have the two children nodes “Moderately positive” and “Very positive”

The dimension “Emotions to topic” was at the end shaped by a complex structure of categories.
At a middle level, we grasped the three categories “Motivations”, “Negative sentiments” and
“Positive sentiments” (not to be confused with the two namesake categories “Positive” and
“Negative sentiments” about the digital experience in EduOpen already described).
“Motivations” refers to a category exploring a more cognitive dimension, even implying the
students’” expectations about the contents of the course and the reason why they are going to
attend the course. Indeed, it is composed by seven specific or “child” categories. “Negative
sentiments” is about the feelings students have against the content of the course and is
composed by five specific or “child” categories. “Positive sentiments” is about the good feelings
students have toward the content proposed by the course and is shaped by five specific or
“child” categories. In Table 1, we describe all the categories composing “Emotions to topic” (a

graph like Figure 1 and 2 would be more impressive, but we think the table is more effective).
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Table 1: Macro-, meso- and micro-level categories of “Emotions to topic”
Macro level Meso level Micro level category (and eventual description)
category category
Emotions to Motivations Deepen knowledge (to go in depth in the topic the
topic course refers to)

Home learning (participate because you can attend the
course staying at home)
Innovative methods (to be tried)
Mind training
Old knowledge renewal
Practical effects (in daily job activities)
Support to learning (of other contemporary learning
experiences)
Negative Disorientation
sentiments Fear
Feeling in trouble
Nostalgia (about past learning experiences on the same

topic)

Sense of unfinished
Positive Discovery and curiosity
sentiments Enthusiasm

Feel interest

Hope (to better understand the contents in opposition to
past experiences)

Passion

After creating the final grid of analysis by making the categorization, we checked them (the grid
and the first categorization) by a team discussion, until we reached a total agreement about
both. At the end, we analysed the nodes and their relationships with the sources (the texts of
the forum) by elaborating some graphs through Nvivo 11 Plus. The following graphs (Figure 3,
4, 5, 6) and their respective descriptions show the analysis we made, which we will go back to
in the conclusions as well. Figure 3 suggests that, in the general dimension “Sentiment to
EduOpen”, the category “Positive sentiments” is much more prominent than the which one
about negative sentiments. Furthermore, the moderately positive sentiments are more present
in the texts than the high positive ones. Figure 4, instead, shows what are the relations between
nodes and sources. As it is visible, in eight forums referring to the respecting courses
(Biochemical pills, Math for absolute beginners, Law history and philosophy, Animals,
Knowing History, History of Italian literature, Course of general mathematics, Tourism
marketing through digital media) students express both positive and negative sentiments about
the structure of the course and/or EduOpen as a learning experience. Furthermore, in the
document of “Pedagogy and education, basic concept” course there are just positive sentiments’
references; whereas, in the course about Physics and Basic general pathology there are no
sentiment expressions.
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Figure 3. “Sentiment to EduOpen” hierarchical graph.
Dark orange section represents Positive sentiments in total, whereas the dark blue one represents
Negative sentiments. The smallest light orange section is about the highly positive sentiments; the
smallest light blue sections is about the highly negative sentiments.
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Figure 4. “Sentiment to EduOpen - sources” project map.
The red circle represents Negative sentiments; the green circle represents Positive sentiments.
Arrows show the relation between each dimension and the forum of the specific course, that is if
there are coded units of the text by using the dimensions.

What about the macro-dimension “Emotions to topic”? Figure 5 shows that the “Motivation”
meso-category is the richest one, followed by “Positive sentiments” and then by “Negative
sentiments”, suggesting that the more cognitive aspects have a higher incidence in the texts.

Figure 5. “Emotions to topic” hierarchical graph.
The blue section is about Motivations, the grey section is about Positive sentiments and the orange
section is about negative sentiments toward the topic.
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Figure 6, instead, describes the connections between codes and sources. As it can be seen, the
category “Motivation” is related to all of the sources, whereas the category “Positive sentiments”
is used on all of the courses’ texts except than in “Physics”. Negative sentiments are involved in
just three sources (Math for absolute beginners, Law History, Pedagogy and Education. Basic
concepts).
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Figure 6. “Emotions to topic - sources” project map

With further analysis, the figures of them are not showed here because of the small space, we
clusterized both sources and codes by coding similarity. As results, it emerged that “Motivation”
and “Positive emotions” are more similar categories, and that “Physics” and “Basic genetic
pathology” are the most distant sources form the others. These further results obtained by the
cluster analysis mainly confirm the previous ones.

Conclusions and implications

In this contribution, we made a sentimental analysis in terms of both negative and positive
opinions students have about the learning experience they are going to attend or just began on
EduOpen. We also realized a more specific emotional analysis about the feelings learners have
for the specific topic of the course they choose. We used a grounded theory approach to grasp
the set of dimensions, categories and subcategories about emotions arising from the texts
through a bottom up research process. According to the main results, the emerging set of
categories is a very complex one and is composed by some clusters of similarity coding. By
looking at the hierarchical graph about sentimental analysis, we can see that in general positive
sentiments characterize the learners’ perception about the experience in EduOpen. At the same
time, the meso-dimension “Motivations” has a prominent space in the hierarchical graph about
the emotions connected to the topic of the course. By going in depth in the categories, there
emerges that some of them are about intrinsic motivations (e.g. to deepen the student’s
knowledge) and others are about external ones (e.g. To have a support for the university exams).
However, cluster analysis shows that this last category is quite similar to category “Positive
feelings” in terms of coding similarity. It seems, therefore, that students attending the courses
have different motivations to participate in them, but they also feel positive emotions related to
such a participation. Particularly interesting are the courses “Pedagogy and education” and
“Physics”. The first one, indeed, does not have negative references in the dimension “Sentiment
analysis”, whereas the second one is coded just by using the category “Motivation”.
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Furthermore, there are three courses having references about negative sentiments related to the
topic. We find all these results very much interesting for different reasons. Far from generalize
a so specific study, we do claim that the entire set of categories shows how complex is the
emotional experience of students. This is not just due to the number of categories shaping the
set, but also to the three levels characterizing it, the relationships among them and the
contextualized value they have in the different educational experiences. These results can have
implications in the arrangement of the activities and in the personalization of the learning
process, since an organization taking care of the specific emotions students feel can make the
learning aims more effective. At the same time, further more specific analysis can give justice
to the complexity of the students’ emotional presence. Indeed, next studies will analyse the
possible statistical correlation in the relations codes-dimensions and codes-sources, and the
direction of such relations. Furthermore, we will analyse the forums of other EduOpen courses
in order to broader the study to the macro entire context of EduOpen, and to create
methodological tools connecting the usual learning analytics’ quantitative perspective and the
qualitative dimension shaping the emotional experience of students.
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