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Abstract    
E-learning environments are still characterized by lack of advanced tools for increasing student 
engagement. Concepts of supporting engagement and motivation of students in e-learning 
environments are still being discussed in research community. The concept of gamification is 
providing certain components (points, rankings, levels, etc.), however, its effective embedment within 
learning management systems is still remaining a challenge.  

The first step towards such automated system could be modelling tool, delivering instant feedback not 
only to the student, but also to the teacher and the academia about the engagement within a course. 

The article will share thoughts related to the approach of modelling student engagement in an e-
learning environment (moodle). Analysis of data about learners and their activity within e-learning 
environment (learning analytics) will provide basis for this modelling. We gathered data from a 
gamified course (more than 50 000 log data, more than n = 79 users) and suggest using of a 
modelling approach for measuring effectiveness of different gamification components within an e-
learning environment. 

The aim of the article is to provide deeper insight into specific aspects of engagement within e-learning 
environments. 

Keywords: Gamification, learning analytics, e-learning, moodle, student engagement, ranking, 
leaderboard. 

1 INTRODUCTION 
The subject of learning analytics is related to the broader term of the so called Big Data, where large 
amount of data with appropriate visualisation and data-mining techniques deliver answers about 
patterns found in that data. Learning analytics deliver tools for visualisation and analysis of the e-
learning data, and it has been already successfully adopted in some e-learning projects [1]. Such 
analysis of the information from the e-learning platform may be used in terms of immediate feedback 
about student progress and therefore, different approaches related to increasing student performance 
or engagement may be instantly measured. 

The concept of engagement may be understood as an involvement, willingness to participate in 
activities or individual attention [2] [3] and may be described and measured in terms of the interactions 
between: students, teacher and content. Learning analytics may therefore reflect the current 
engagement status of a student, but also may serve as a parameter to describe an e-learning course 
as a whole. This analysis can be performed on the basis of measurable interactions available via 
database engine of the e-learning platform logs [2]. It has been found that student engagement is a 
good predictor of student’s success within a course [4], therefore such analysis is additionally 
interesting from the research perspective. 

The possibility of instant measurement of engagement allows for fast answers – what activities may 
lead to increase of the engagement, and which not. There are multiple ways of influencing 
engagement, described under the term gamification, where similarities between education and games 
are used to engage students, as games engage players. Education and games share similarities: 
student collects points in order to get a grade. After completion of a semester, student is awarded with 
promotion to the next semester – similarity to the game levels [7]. Still, it has to be evaluated, how to 
effectively utilize gamification components in order to increase engagement and motivation which 
remains currently a big issue in education [8]. 

There have been multiple research experiments presented, that show positive effect of gamification in 
e-learning context. According to [5] it may positively influence perceived difficulty of the final (difficulty 
according to gamification group was ranked lower than by control group) test and perceived fairness of 
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the final grade (fairness according to gamification group was ranked higher than by control group). 
According to [9] it may positively influence engagement within an e-learning course (higher 
engagement of the gamification group than control group), however it not necessarily directly 
influences the final grade of the student. 

Other examples of implementation of gamification in e-learning can be found in [4][6][10][11][12]. 

Among positive effects, there can be also found negative examples of implementation of gamification 
elements, where long-term engagement decreases [13], because of the so called pointification [14] – 
usage of the basic points, badges, leaderboards approach which has been often criticised [15]. It’s 
effect can be positive in short term, however, long-term experiments don’t confirm short-term effects. 

Usage of learning analytics tools should facilitate better understanding of e-learning components and 
their influence on student engagement. 

2 DESIGN OF AN E-LEARNING COURSE  
The basis for the following analysis will be e-learning course created for the Introduction to 
programming which is a compulsory course for the computer science students of the first semester at 
the Faculty of Informatics and Mathematics (Warsaw University of Life Sciences). The course is used 
in a blended learning approach on moodle platform. 

Previous editions of the course showed that lack of students’ engagement was main factor 
determining lower grades. Occasional, unannounced tests proved, that most students don’t exercise 
at home and therefore experience problems with preparation for the final test. Students didn’t try to 
solve homework assignments, as it was voluntary and wasn’t awarded with a grade.  

In order to increase engagement, there have been changes made to the structure of the course. There 
was an entry-test introduced that verified if student mastered material from the previous meeting. It 
was a short task at the beginning of every meeting which had 30% impact on the final grade. 
Homework assignments were still voluntary, however, entry-test based on one from the homework 
assignments in order to motivate students to work at home. 

In order to identify, which course elements should be a subject to consideration for modelling, there 
was an e-learning course adjusted consisting of the following categories of resources:  

− Task (assignments to be solved during classes),  
− Homework (assignments to be solved at home),  
− Example (HTML websites and main course page with examples),  
− External resource (URLs to external websites),  
− SCORM package (lecture presentations).  

3 MODELLING ASPECTS 
In order to leverage the usage of learning analytics, there should be these elements chosen, that 
properly reflect the most important usage data from the e-learning course. It may be the number of 
interactions within a course, divided into multiple categories or a time spent on solving a problem or 
analysing course material. 

There can be multiple factors measured that model student engagement: time spent on the course 
website, number of views of the particular resource categories, number of uploads, forum activity, 
entry test performance, and many, many more. In [9] there have been categories identified that 
differentiate students from engaged and not engaged groups: 

• Resources: Homework – number of views: it has been found that students from the group 
where engagement was stimulated viewed the content of the homework more often than in a 
control group, distributions in the two groups differed significantly.  

• Resources: Class task – number of views: it has been found that students from the group where 
engagement was stimulated viewed the content of the class task more often than in a control 
group, distributions in the two groups differed significantly. 
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• Resources: Examples – number of views: it has been found that students from the group where 
engagement was stimulated viewed examples provided in a course more often than in a control 
group, distributions in the two groups differed significantly.  

• All course activity: overall activity between two analysed groups was significantly different, 
group where engagement was stimulated showed more activity within a course. 

These specific categories, that may in more detailed way deliver information about student 
engagement will be a subject of further analysis conducted in the next edition of the course. The basis 
for identification of these categories was gamified e-learning course. The course design was aimed at 
increasing and maintaining the level of engagement.   

4 CONCLUSIONS 
The aim of this article was to share thoughts on the concept of modelling engagement of participants 
of e-learning courses. Learning analytics provide tools for analysis and visualization of the data, 
however there still exists a need for identification subsets of data for more detailed modelling of e-
learning course engagement.  

The concept of engagement should not only be analysed in terms of global activity of the student 
within a course, but the analysis should be more detailed and take also into consideration separated, 
unique categories of resources. This article provides a general insight on the e-learning course design 
allowing for such analysis.  

There still exists a need for future research regarding modelling aspects in learning analytics for e-
learning systems. Such systems, utilizing gamification elements and delivering immediate feedback 
not only to the student, but also to the teacher and university administration should allow for better 
performance of participants of e-learning platforms.  
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