
 
OPEN  

ACCESS 

FAR EAST JOURNAL OF ELECTRONICS 
AND COMMUNICATIONS 

https://sci.pphm jopenaccess.com /index.php/fjec    
Volum e  29, 2025 , Pages 1 1 -5 3  
https://doi.org/1 0.1 7 65 4 /097 3 7 00625 002          

 

P-ISSN 

097 3 -7 006 
 

Keywords and phrases: gamification, adaptive gamification, MOOCs, distance education. 
Received: July 7, 2025;  Accepted: July 23, 2025  
Published: August 5, 2025 
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/). 

 
© 2025 Pushpa Publishing House Scientific, Prayagraj, India *Corresponding author 

 

GAMIFICATION AND ADAPTIVE GAMIFICATION IN MOOCS: A 
SYSTEMATIC LITERATURE REVIEW 

A. Papadimitriou* and N. Zikos 

Department of Science and Technology, Hellenic Open University, Patra, Greece 
e-mail: papadimitriou.alexandros@ac.eap.gr 

Department of Chemistry, University of Athens, Athens, Greece 
e-mail: nzikos@chem.uoa.gr 

Abstract 

The purpose of this study is to present current research on gamification in MOOCs. These 
approaches aim to enhance the effectiveness of MOOCs by addressing challenges such as low 
completion rates, high dropout rates, low participant engagement, feelings of isolation, 
motivational issues, inadequate collaboration among participants, etc. To address the problem, 
rigorous papers were collected on gamification and adaptive gamification in MOOCs. The 
findings were categorized based on each paper’s specific challenges, providing valuable 
insights for researchers and MOOC designers in creating new courses for further study. The 
analysis indicated that both gamified and adaptive gamified MOOCs can have a positive 
impact on distance education. The incorporation of gamification elements into these courses 
significantly enhances their effectiveness by overcoming the limitations associated with 
traditional MOOCs. Distance education can offer an improved learning experience by 
implementing gamification and adaptive gamification. This review aims to assist researchers 
and practitioners involved in gamified and adaptive gamified MOOCs in avoiding or 
minimizing these challenges and managing them systematically. Additionally, it emphasizes 
the significance of gamification in enhancing the effectiveness of MOOCs. 
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1. Introduction 

This paper has in view to emphasize the significance and contribution of gamification and 
adaptive gamification in Massive Open Online Courses (MOOCs) in distance education and 
to inform us of the improvements it brings to conventional MOOCs in addressing key 
challenges such as dropout rate, low completion rate, retention rate, engagement, loneliness, 
motivation, cooperation between trainees, etc. 

Distance education enables students to access and engage with high-quality educational 
resources online, regardless of their location or the time of day. To create a persuasive 
argument on gamification, the focus is on synthesizing results from diverse literary works and 
using them to inform and understand primary literature on gamification. 

MOOCs are online courses with no prerequisites that supply flexible learning 
environments and unrestricted access to anybody for free anywhere in the world, over the 
Web. The MOOC participants have high heterogeneity and may differ in age, gender, 
educational status, community, psychological status, and other characteristics. MOOCs are 
characterized by the uniquely powerful combination of classic digital teaching equipment 
such as videos, audio, graphics, etc., personalized tools for obtaining and confirming 
knowledge, and the proper use of exclusive social networks making them a powerful means 
of approaching teaching and learning [1]. 

Gamification refers to a technique that incorporates gaming elements and strategies into 
non-gaming contexts such as MOOCs. The primary objective of gamification is to captivate 
and inspire users to change their behavior, address real-world challenges, and improve the 
overall user experience. By integrating gamification elements and strategies into traditional 
non-gaming scenarios, the experience becomes more enjoyable and enhances user 
engagement in reaching specific objectives [2, 3]. 

According to [4], adaptive gamification in MOOCs is a new research area that improves 
gamification techniques by using adaptable approaches. These approaches aim to address 
users’ specific needs based on their attributes [4]. When adapting various elements to learner 
needs, we use their particular aspects [5]. 

Research on gamification has yielded inconsistent findings, indicating that gamification 
could potentially benefit and harm students. This calls into doubt gamification’s general 
efficacy in the educational process. The main causes of this uncertainty are the 
experimentation on small-scale clusters, the haphazard application of gamification features, 
and restricted subject implementation. One possible way to tackle this research difficulty is to 
assess the true efficacy of gamification by contrasting gamified and conventional learning 
methodologies [6]. 
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Researchers have explored a variety of approaches and techniques to tackle the challenges 
and drawbacks that conventional MOOCs face. One promising avenue of development is 
gamification, which is gaining traction in the area of MOOCs. Reference [7] imputes 
MOOCs’ success to gamification. They support the need to understand the factors 
contributing to their success to realize their potential fully. These factors are defined as user 
engagement, user satisfaction, and the impact on individual and organizational performance 
stemming from user involvement. 

An investigation into the development and impact of MOOCs on distance learning has 
identified several significant issues with traditional methods that can undermine their 
effectiveness. These problems include high dropout rates, low completion, and participation 
levels, feelings of isolation among learners, low engagement, poor retention, minimal 
interaction among users, lack of learner motivation, a diverse user base, and limited reliability 
in the techniques used to assess learners’ knowledge [8]. 

Recently, researchers have attempted to conduct systematic literature reviews on gamified 
MOOCs, but these studies have been limited in scope. The SLR by [9] examines a limited 
number of papers (22 papers) and a limited number of challenges. The SLR by [10] examines 
only gamification in science education. The SLR by [11] focuses solely on the effect of 
motivation on the retention rates of MOOCs. A recent SLR by [12] focuses on balancing 
gamification design using game elements. It discusses the difficulties encountered by MOOC 
platforms and seeks to create customized frameworks for MOOCs to improve learner 
engagement and retention rates. The SLR conducted by [13] investigates the impact of 
gamified learning strategies on student motivation in both high school and higher education. 
The SLR by [14] focuses solely on the impacts of student motivation, engagement, and 
dropout rates. The SLR by [15] extensively discusses theories, strategies, and elements of 
gamified MOOCs. The SLR by [16] examines gamification in MOOCs only for Vocational 
Education and Training. 

This article addresses the research gap by compiling findings from studies conducted 
between 2011 and 2024, with some inclusion into 2025. The period from 2011 to 2025 was 
chosen for the following reasons: The acronym MOOC was first introduced in 2008, and 
Peter Norvig launched the first MOOC in 2011. Therefore, this review examines the evolution 
of MOOCs from 2011 to 2025. 

The focus is on enhancing the effectiveness of traditional MOOCs through both 
gamification and adaptive gamification, while also addressing the inherent challenges and 
shortcomings. The review aims to identify the challenges and weaknesses of traditional 
MOOCs that are addressed by gamified MOOCs, providing a concise overview of these 
issues. The findings are organized by specific challenges or shortcomings, detailing the 
various approaches and techniques used to address them. 
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Gamification is applied to MOOCs to enhance their effectiveness, and the results are 
positive. This efficiency is measured by how well these programs achieve their intended 
results. The success of gamification in MOOCs relies on its ability to address common issues 
associated with traditional MOOCs, such as low motivation, low engagement, low 
participation, high dropout rates, etc. By enhancing effectiveness, we can improve the quality 
of MOOCs, making it crucial to widely share existing research on this topic. 

We hope that the research findings will assist future researchers and MOOC developers in 
systematically addressing drawbacks and overcoming challenges. Additionally, it highlights 
their importance in improving MOOC efficiency. 

The research method used in this review is a standalone systematic literature review. A 
systematic literature review (SLR) is a structured and rigorous approach. The review offers 
MOOC’s new researchers a clearer and broader perspective on key issues of gamification in 
MOOCs, stimulating motivation and interest in the search for relevant articles. To address 
these issues, a study was planned, and the following research questions were produced and 
explained: (a) What is the impact of gamification in MOOCs on distance education? (b) What 
proposals and solutions have been proposed to gamified and adaptive gamified MOOCs to 
improve their effectiveness compared to conventional MOOCs? (c) What benefits do 
gamified and adaptive gamified MOOCs offer in addressing the low effectiveness of 
conventional MOOCs? 

The article is structured into multiple sections. The subsequent section elaborates on the 
methods and materials employed in the research. The third section delivers a literature review 
concerning gamification in MOOCs. The fourth section showcases the findings of the 
analysis, succeeded by a discussion in the fifth section. Ultimately, the sixth section presents 
the conclusions derived from the research. 

2. Methodology 

2.1. Research method 

The central aim of this review is to outline the methods and implementations used by 
gamified and adaptive gamified MOOCs to enhance their effectiveness compared to 
traditional MOOCs. To achieve this, research was conducted to identify the strategies 
employed by gamified and adaptive gamified MOOCs to tackle the challenges and limitations 
faced by traditional MOOCs, such as issues related to motivation, engagement, participation, 
feelings of isolation, dropout rates, etc. Consequently, an SLR was performed to assess the 
effects of gamification on MOOCs, drawing upon pertinent existing studies. Reference [17] 
characterizes a systematic literature review (SLR) as a methodical, transparent, thorough, and 
replicate process for recognizing, evaluating, and consolidating the complete and documented 
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contributions made by researchers, scholars, and practitioners. The pursuit of rigor is a 
desired objective accomplished by fulfilling standards such as internal and external validity, 
reliability, and objectivity [18]. Reference [19] argues that a rigorous SLR should adhere to a 
systematic methodological approach. This approach must involve a trustworthy and strict 
appraisal of the literature with a clear objective, ensuring an unbiased recognition of all 
research meeting the inclusion and exclusion criteria. 

To review the literature, [20] suggested method was adopted that supports a review is 
scientifically rigorous if all of the following steps are kept: (1) formulating the problem, (2) 
searching the literature, (3) screening for inclusion, (4) assessing quality, (5) extracting data, 
and (6) analyzing and synthesizing data. Moreover, the guidance provided by [21] was 
followed to enhance the trustworthiness of the review, minimize errors and biases, and ensure 
reliability for achieving transparency and systematicity. 

This systematic review seeks to incorporate as many relevant studies as possible to 
enhance the effectiveness of traditional MOOCs to ensure that the validity of the review is not 
compromised and rigorous methods are employed to guarantee methodological soundness 
[22]. Conducting an SLR not only helps cover the breadth of relevant works but also provides 
a deeper insight into a body of literature, enabling the production of competent, original, and 
critical reviews. To minimize bias and errors, inclusion and exclusion criteria were used, and 
an enhanced Cochrane method was also implemented to mitigate this problem. 

(a) Formulating the problem 

This review will produce a critical synthesis of existing papers on gamification and 
adaptive gamification in MOOCs. This synthesis might serve as a compass for new 
researchers, scholars, and practitioners for their research. Thus, this article reviewed the 
literature on gamified and adaptive gamified MOOCs from 2011 to 2025 and found relevant 
high-quality research papers, conferences, or books that support their effectiveness versus 
traditional MOOCs by synthesizing the existing literature on this research field and also, 
identifying research domains needed further research. The results may be adopted by MOOC 
designers, scholars, or practitioners who intend to incorporate gamification into their MOOCs 
and achieve higher quality results than conventional MOOCs in identifying challenges, 
addressing shortcomings, and formulating relevant research questions for further study. The 
report also offers general information on innovative gamified MOOCs that can be used for 
educational purposes such as doctoral students’ dissertations for entering this field. 

To formulate relevant research questions addressing the posed problem, the critical keys 
adopted for all research questions include gamification, adaptive gamification, and MOOCs 
as well as their effectiveness, challenges, and shortcomings. The following PICOS framework 
was used to formulate the research questions. 



A. Papadimitriou and N. Zikos 16 

Table 1. PICOS framework 

PICOS Element Description 

Population 
Focused on relevant high-quality research papers, conferences, and 

books from 2011 to 2025. 

Intervention 
Identification of key challenges and techniques that improved the 

gamified and adaptive gamified MOOCs. 

Comparison 
Analysis of proposals and solutions that improve the effectiveness and 

impact of gamified and adaptive gamified MOOCs compared to 
conventional MOOCs. 

Outcome 
Identification of proposals and solutions that improve MOOCs’ 

effectiveness and their impact on distance education. 

Study Design Systematic literature review. 

Following the critical keys and the PICOS framework, the following research questions 
(RQ) were derived: 

RQ1: What is the impact of gamification in MOOCs on distance education? 

RQ2: What proposals and solutions have been proposed to gamified and adaptive 
gamified MOOCs to improve their effectiveness compared to traditional MOOCs? 

RQ3: What benefits do gamified and adaptive gamified MOOCs offer in addressing the 
low effectiveness of traditional MOOCs? 

(b) Searching the literature 

In selecting appropriate articles, more importance was given to determining inclusion and 
exclusion criteria, assessing research quality, and using databases. A thorough review of the 
relevant literature was conducted to examine the challenges and limitations of traditional 
MOOCs and to identify potential solutions through research on gamification and adaptive 
gamification in MOOCs. The research methodology sought to determine the elements that 
improve the efficacy of traditional MOOCs through the use of gamification.The articles were 
sourced from the Google Scholar database, which is a highly effective research tool. The 
search string that has been configured is: 

Gamification OR Gamified OR “adaptive Gamification” OR “adaptive Gamified” 
AND MOOCs AND Effectiveness AND Challenges AND Shortcomings 

Additionally, efforts were made to minimize errors, increase effectiveness and reliability, 
and restrict biases and shortcomings by selecting relevant studies and literature that meet 
specific inclusion and exclusion criteria, as described below. 
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(c) Screening for inclusion 

During the eligibility screening, the proposal by [23] was considered, acknowledging that 
bibliographic searches can generate many references that need to be screened for inclusion. 
Consequently, it is essential to organize the results of search effectively to facilitate efficient 
screening and evaluate their suitability and quality for evidence synthesis. Also, they argue 
that using clear and pre-defined eligibility criteria guarantees a transparent and objective 
approach to including or excluding articles or studies in a systematic review. This practice 
minimizes the risk of errors or biases that might arise from selective, subjective, or 
inconsistent decision-making. A set of rules and selection criteria for evaluating the quality of 
scientific journals has been established. These criteria serve as a foundation for including or 
excluding specific studies, aiming to minimize the risk of selection bias and enhance the 
overall quality of the review. The search found 14,600 papers, 13,606 of which were 
duplicates. Google Scholar itself grouped duplicates in 994 papers. 

Restrictions were applied during the screening process to enhance rigor, quality, 
reliability, and inner and outer validity and to minimize bias errors. Initial screening involved 
reviewing abstracts and the quality of journals, while the second phase excluded papers based 
on specific criteria, as described below. 

The inclusion and exclusion criteria were as follows: 

Inclusion criteria: Particular high-quality journals, conference papers, and books with a 
notable number of citations and high impact or new important research from 2011 to 2025; 
results that manage drawbacks and low effectiveness of traditional MOOCs; a selection of 
primarily original studies was made to address the limitations of population coverage often 
found in SLRs. However, high-impact books and other no high-impact or quality conference 
papers were also selected because of the significant research they presented. 

Exclusion criteria: Articles written in languages other than English from 2011 to 2025, 
duplicates, articles focusing on gamification in non-MOOC applications, studies with 
insufficient data for association calculations, articles lacking significant information, those 
related to games, articles with low citation counts, studies unrelated to gamification in 
MOOCs, articles that did not demonstrate significant influence, and articles reporting the 
same data as previously included studies. After reviewing the articles, those that met the 
inclusion criteria but provided insufficient information were excluded. During the eligibility 
stage, articles were assessed based on criteria such as: lack of data for associations, 
insufficient significant information, relevance to games, articles with minimal citation counts 
and lacking interest, articles that do not exhibit substantial influence. Additionally, articles 
that reported data already presented in another study were excluded. Bias evaluations were 
performed using the Cochrane RoB 2 tool (Excel version), and any articles identified as 
biased were excluded from selection. 
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The process for identifying the most appropriate articles is detailed in the Prisma 2020 
flowchart presented below (Figure 1). 

Studies identified from
Google Scholar Database
(n = 14,600)

Studies screened
(n =14,600 + 1)

Studies excluded
Duplicates (n = 13,605)

Studies assessed for
eligibility
(n = 995 + 1)

Studies excluded after reading with
reasons:

Articles with lack of data for
associations (n=102)
Articles with insufficient
significant information (n=243)
Articles relevant to games (n=29)
Articles with minimal citation
counts and lacking interest(n=406)
Articles that do not exhibit
substantial influence (n=82)
Articles that reported data already
presented in another study (n=21)
Biased articles (n=14)

Additional studies identified from
reference lists of selected articles
(n=1)
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(n =99)
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Figure 1. Prisma 2020 flow diagram. 

In the screening stage, duplicates were removed from the articles using Google Scholar, 
which helps by grouping them. After reviewing the articles, those that met the inclusion 
criteria but lacked significant information were eliminated. During the eligibility stage, the 
articles satisfying exclusion criteria were checked and removed. Two scholars examined the 
articles to identify those that fulfilled the criteria. Then, they made comparisons and reviewed 
differences. After careful examination, 99 articles that fulfilled the inclusion and exclusion 
criteria were chosen and investigated. These articles contained empirical data on gamified and 
adaptive gamified MOOCs that showed their impact on student advancement and gamified 
MOOCs effectiveness in comparison to conventional MOOCs. The main articles total 99, 
with only 1 article outside of the years 2011 to 2025. Moreover, 8 articles were used to 
improve the review rigor, qualification and reliability. 

The statistics of the collected articles related to gamified and adaptive gamified MOOCs 
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are as follows: Almost half of the selected articles were chosen from 2020 to 2024, as shown 
in Figure 2. Years with 10 or more articles are from 2018 to 2024 except 2023, with the most 
in 2021. These total 75 out of 99 (75.75%). 

 

Figure 2. Articles per year. 

Figure 3 takes into account the time of the citations per article per year. For the citations 
per article per year about gamification in MOOCs from 2011 to 2025, the highest size of 
citations per article per year occurred in 2011, followed by 2012, 2021, 2017, 2018, and 2013. 

When an academic article is frequently cited by other researchers in its field, it indicates 
that the research presented is influential and significant to the ongoing discussions within the 
academic community. This is why a higher number of citations per article per year is viewed 
as a sign of quality research. Such articles are often recognized for their originality, 
methodological rigor, and relevance to the field, attracting other scholars’ attention over time. 

 

Figure 3. Citations per article per year. 
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(d) Assessing quality 

During the assessment of quality, the following factors were considered: (a) The relevance 
of the research method was evaluated to determine if it was suitable for answering the 
research questions, along with an examination of whether appropriate inclusion and exclusion 
criteria were applied; (b) The reliability of the outcome estimates was assessed for accuracy; 
(c) The validity of the selection process was enhanced by the involvement of two researchers, 
which helped minimize bias in the article selection; (d) Applicability was confirmed, as the 
results are transparent and deemed relevant for other researchers. Most articles were selected 
from reputable sources based on their quality, specifically focusing on the research 
methodologies used and the quality of the scientific journals in which they were published. 
Moreover, this evaluation can be facilitated by referring to established journal ranking lists 
[24]. In addition, the tool Cochrane RoB 2 (Excel version) for evaluating quality and potential 
for bias was used to limit the bias and increase the quality of the review by assessing the 
objectivity of the research papers for bias in selecting the reported results. Papers found to be 
biased were not selected. 

Table 2 presents a ranking list of high-impact and prestigious journals and quality 
conferences that were selected for this research, as well as high-impact conferences indicating 
the quality of the study. 

Additionally, reputable texts, including those by [40] and [49], were utilized to improve 
the quality and dependability of the article. 

Table 2. The key journals and conferences referenced in this review 
Journal h-index Impact factor (SJR) Quantity 

Lecture Notes in Computer Science 499 0.352 1 

PLoS ONE 467 0.803 1 

Journal of Business Research 292 3.450 1 

IEEE Access 290 0.849 3 

Computers in Human Behavior 275 2.923 1 

Journal of Clinical Epidemiology 262 3.149 1 

Computers and Education 253 3.343 4 

Frontiers in Psychology 212 0.872 2 

Sustainability 207 0,688 1 

Information and Management 204 2.920 1 

Information Systems Research 192 4.850 1 

Applied Sciences 162 0.521 1 

International Journal of Human-Computer Studies 152 1.394 1 

Procedia Computer Science 152 0.471 1 

European Journal of Information Systems 139 3.459 1 
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Journal of Systems and Software 135 0.975 1 

British Journal of Educational Technology 127 2.690 1 

Educational Technology and Society 117 1.924 1 

Educational Research Review 117 3.839 1 

Heliyon 115 0.644 1 

Computers and Electrical Engineering 106 1.053 1 

Education and Information Technologies 97 1.654 1 

Journal of information technology 96 2.192 1 

Mathematical Problems in Engineering 95 0.400 2 

International Journal of Qualitative Methods 94 1.622 1 

Interactive Learning Environments 80 1.976 2 

International Journal of Educational Technology in Higher 
Education 

77 3.912 1 

Australasian Journal of Educational Technology 75 1.249 1 

International Journal of Artificial Intelligence in Education 68 1.960 2 

Education Sciences 68 0.730 2 

Communications of the Association for Information Systems 64 0.738 2 

Humanities and social sciences communications 64 0.810 1 

International Journal of Emerging Technologies in Learning 55 0.536 1 

ACM Transactions on Computing Education 51 0.784 1 

MDPI - Computers 50 0.805 1 

Computer Applications in Engineering Education 48 0.831 1 

Environmental Evidence 47 1.382 1 

International Journal of Information and Learning Technology 45 0.699 1 

Entertainment Computing 43 0.681 1 

Cogent Education 43 0.602 2 

Smart Learning Environments 41 2.476 1 

IEEE Global Engineering Education Conference, EDUCON 39 0.321 4 

Journal of Information Technology Education: Research  38 0.712 1 

MDPI Informatics 37 0.651 1 

E-Learning and Digital Media 35 0.757 1 

Telkomnika (Telecommunication Computing Electronics and 
Control) 

35 0.228 1 

Research and Practice in Technology Enhanced Learning 33 0.865 1 

International Journal of Engineering and Technology 32 0.103 1 

Informing Science: The International Journal of an Emerging 
Trandiscipline 

29 0.318 1 

Journal of Educators Online 29 0.205 1 

International Journal of Evaluation and Research in Education 28 0.324 1 

Information Discovery and Delivery 27 0.540 1 

Proceedings of the 25th European Conference on Information 
Systems 

22 - 1 
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International Journal of Modern Education and Computer Science 20 0.415 1 

World Journal on Educational Technology: Current Issues 19 0.249 1 

International Journal of Serious Games 14 0.480 1 

Asia Pacific Journal of Information Systems 11 0.184 1 

Proceedings of the 15th International Academic MindTrek 
Conference: Envisioning Future Media Environments 

11 - 1 

Proceedings of the 7th International Conference on Computer 
Supported Education (CSEDU 2015) 

9 - 1 

Proceedings of the 2014 IEEE International Conference on 
MOOCs, Innovation and Technology in Education 

3 - 1 

(e) Extracting data 

In order to gather pertinent information from the reviewed sources, a template for data 
extraction was created. This process took into account the quality and type of each source, the 
inclusion of qualitative method studies, and the established inclusion/exclusion criteria. It also 
considered the sampling procedures, types of quality assessments, extraction techniques, and 
data analysis methods. Additionally, the transparency and systematic guidelines established 
by [21] were adhered to. 

During the data extraction stage, the essential characteristics of studies that propose 
solutions to improve the key challenges and shortcomings of traditional MOOCs were 
captured. This was done for each research question and in a structured, standardized format, 
using information from selected rigorous journal articles and conference papers. To develop a 
preliminary synthesis of findings, a synthesis of proposals or solutions concerning key 
challenges from the included studies was carried out. To strengthen the evidence and the 
quality of the review, an effort was made to include as many sentences as possible for each 
key challenge and the extracted data checked by two researchers. It is considered that all 
previous procedures contributed to reliable results with a limited risk of bias. 

(f) Analyzing and synthesizing data 

During the data analysis and synthesis stage, the guidelines for transparency and 
systematicity provided by [21] were used. 

Thematic analysis and focused coding were used for the data analysis. Thus the data 
(evidence) were organized into three categories based on the research question. The first 
category focused on key challenges addressed such as motivation, engagement, participation, 
dropout rate, and loneliness (RQ1), the second on proposals or solutions that have been made 
to the gamified and adaptive gamified MOOCs (RQ2) and the third on the benefits that offer 
in addressing the low effectiveness of traditional MOOCs (RQ3). 

The analysis was conducted by collecting and contrasting evidence based on predefined 
questions and selection criteria. This was succeeded by the aggregation, summarization, and 
organization of the data acquired from the primary studies through the use of focused coding. 
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The synthesis was done by grouping the findings according to each research question related 
to proposals concerning key challenges such as dropout rate, completion rate, retention rate, 
engagement, motivation, cooperation between trainees, etc for confronting them. Summary 
tables were used to present the results more clearly. The cumulative evidence was interpreted, 
and the findings were organized clearly to enhance understanding of existing knowledge. 

The results of analysis and synthesis will be presented after the section of the literature 
review on gamification in MOOCs. 

3. Literature Review on Gamification in MOOCs 

The introduction of this article discusses the efforts made by researchers to conduct 
systematic literature reviews on gamified and adapted gamified MOOCs, highlighting the 
various challenges and shortcomings that have been addressed, although the range of these 
issues is somewhat limited. Additionally, the article outlines the gaps in research within this 
area. 

The primary objective of this review is to acknowledge the findings within the literature 
concerning the diverse challenges and limitations associated with traditional MOOCs, with 
the ultimate aim of improving their effectiveness. To provide a more detailed overview of 
these issues, an extensive bibliography is included in this section, organized according to the 
research questions posed. This format is intended to enhance the article’s readability and 
accessibility for users. 

This section aims to highlight the review findings on gamification in MOOCs in line with 
the research questions, ensuring a clear and organized structure for better understanding. 

To address the research questions, all selected articles were reviewed, and relevant data 
was extracted accordingly. The reviewers carefully examined the research questions in their 
sequence to ensure the proper data was selected, analyzed, and synthesized effectively. This 
structured approach will make it easier for readers to refer back to specific sections of the 
article for more information. 

3.1. The impact of gamification on MOOCs in distance education 

(a) Gamification in general 

Gamification is widely acknowledged as a successful technique for improving learning 
outcomes in different educational settings [25]. The attainment of learning outcomes provides 
a measurable way to determine if there are academic benefits due to increased student 
engagement [26]. 

The impact of gamification in promoting learner achievement significantly depends on the 
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educational discipline in which it is applied [27]. The hit of gamification in MOOCs relies on 
its ability to tackle the challenges of traditional MOOCs, such as low engagement and high 
dropout rates. 

The evolution of MOOCs has guided a significant admission of distance learning by a 
significantly broad audience. MOOCs have great accessibility due to their considerable 
number of open online courses. Which aspects impact the success of MOOCs in developing 
new methods and implementations to reduce dropout rates and address other issues of 
traditional MOOCs is a crucial research challenge. 

Numerous factors influence the success or failure of learners in MOOCs. Most learners 
are genuinely motivated to complete the course, considering its quality and ease. Reference 
[28] argues that successful MOOCs cannot be defined according to specific reported 
outcomes but rather by the result of learner engagement in course activities. Research on the 
elements that act on the retention rate in a MOOC was done. The high dropout rate of about 
90% for users who initially enroll in a MOOC is a major apprehension for MOOCs’ long-
range success, influence, and viability, as per [29]. Reference [30] researched to be aware of 
the causes behind the high dropout rate. They stated that the reasons for the high dropout rate 
include lack of time, gender-specific issues, insufficient online skills, lack of prior experience, 
challenges in course design, poor quality of lectures, and unsuitable pedagogical models. 

Reference [31] also highlighted the significance of collaboration, the sensation of 
community, and the requirement for confirmation and use of standards as the principal factors 
influencing the dropout rate in MOOCs. In a study conducted by [32] aimed at identifying the 
challenges encountered by both learners and educators in traditional MOOCs, it was 
discovered that a significant number of learners experience a deficiency in guidance and 
motivation. Additionally, there is a pronounced need for communication and interaction with 
peers and/or instructors, which ultimately contributes to course attrition. 

Another significant predictor of MOOC retention is the interaction with the teacher. 
According to a study by [33], perceived usability, usefulness, social impact, and self-efficacy 
are among the elements influencing MOOC participants’ retention levels. According to [34] 
study on students’ views, the action of course matter on perceived course efficiency acted as a 
moderator in the connection between course matter and retention in MOOCs. An empirical 
survey conducted by [35] on both students’ learning outcomes and pleasure showed that 
gamification is a productive tool for tutoring exacting courses at the advanced education 
level. 

According to [36], there are several challenges in selecting a suitable gamification 
strategy. These challenges include the difficulty of choosing the right gamification features, 
the adequacy of the information available for decision-making, and the importance of 
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managing the impact of gamification effectively. Reference [37] raised concerns about why 
gamification elements often do not directly address the main needs of contributors. They 
suggested that a more theory-based approach to utilizing these elements could be beneficial. 

Gamification is often proposed for provoking activities because it positively impacts 
students’ motivation, engagement, and satisfaction [38], has an effective impact on the final 
grade [39], and can increase the motivation, performance, engagement and persistence of 
learners [40]. 

Reference [13] suggests that a gamified design can promote autonomy support by 
incorporating features such as avatars, missions, social interaction (like chats or teamwork), 
and instant feedback. They also argue that achievements within the gamified experience 
should help foster a sense of competence, promoting students’ basic psychological needs and 
increasing their positive motivation. Gamification merely raises the motivation and 
engagement of learners through intrinsic and extrinsic motivation, but other factors must also 
be taken into account [41]. 

Reference [42] argues that improving online learners’ motivation and engagement is 
crucial for their success. Gamification, in general, increases user engagement by meeting the 
competency, autonomy, and relatedness needs [43]. As a result of increased engagement, user 
failure rates in MOOC courses are decreasing [44]. Research by [45] showed that 
gamification increases motivation and participation but not achievement, while research by 
[46] showed a good connection between academic performance and gamification. According 
to [47], gamification is an effective method for motivating and enhancing learning. It helps 
students develop long-term life skills by increasing their engagement in the educational 
experience through creativity and imagination. 

Gamification in education involves integrating gaming mechanics and game-like 
experiences into instructional materials [3]. As a result, it can improve students’ skills and 
increase involvement in learning [48]. Reference [49] argues that gamification in education 
effectively enhances students’ attention and motivation, helping them commit to tasks and 
influencing their behavior. Grasping the part played by gamification within education entails 
comprehending in which scenarios game-like elements can bolster educational performance 
and can be derived from diverse gamification assignments [50]. 

A study conducted by [51] revealed notable mitigating effects associated with user type, 
academic discipline, design principles of educational gamification, length of gamification 
experience, and the learning context. 

According to [52], students’ learning experiences in MOOCs - encompassing both their 
cognitive and emotional states - are connected to their course completion rates and learning 
outcomes. The research showed that students who actively participated but had little influence 
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in their interactions often experienced feelings of flow and boredom. In contrast, students who 
participated less frequently but had a significant impact on interactions were more likely to 
feel anxiety and apathy. In their study, [53] indicated that an individual’s enjoyment and 
challenges they encounter significantly impact the effectiveness of their learning. To achieve 
this result, mediating processes such as satisfaction, commitment and intrinsic motivation are 
required. 

(b) Gamification in MOOCs 

Gamified MOOCs have rapidly evolved and gained popularity due to their adoption of 
gamification strategies and elements used to improve MOOCs’ effectiveness. These strategies 
and elements can supplement existing learning methods, resulting in more effective learning. 
In higher education, gamification strategies are primarily used in distance learning to enlarge 
students’ motivation and commitment to academic work [55]. Recent research conducted by 
[15] has identified the most well-known gamification strategies as achievement-based, goal-
based, attention-based, immersive-based, and social-based. 

According to [56], one main purpose of gamification in a MOOC application is to 
enhance the motivation of MOOC attendees. Research by [57] showed an improvement in 
student motivation, learning level, completion rate, active participation, and high engagement 
in terms of content, especially a notable interaction within the collaborative gamified MOOC. 
Similarly, [58] established a positive correlation between gamification and learner motivation 
and engagement in MOOC settings. 

Individuals are driven to address challenges and sustain their engagement through a range 
of elements and strategies [15]. Among the most prevalent and captivating features in 
MOOCs are points, badges, leaderboards [3], and virtual goods [59]. As noted by [60], the 
most rewarding elements of gamification in MOOCs encompass leaderboards, badges, and 
competitive elements. 

Reference [61] proposes that the use of goal indicators, levels, and communication 
channels plays a crucial role in improving learning outcomes, storytelling, and avatar 
interaction for users of MOOCs. Additionally, these communication channels contribute to 
enhancing users’ learning performance, goal attainment, and scores, while also fostering 
greater overall engagement. 

We should follow some design principles and methods when using gamification to 
improve the effectiveness of educational activities in MOOCs. According to [3], gamification 
design mainly includes goals, challenges, freedom of choice and failure, rapid and visible 
feedback, individualization, and social involvement. 

Reference [62] considers the interaction between learners as a crucial criterion for 
providing a sense of satisfaction to each other when studying through a gamified MOOC. 
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Many students who feel excluded by traditional teaching methods are thought to benefit from 
it as an alternate method [41]. 

Reference [7] considers gamification in MOOCs to be a decisive factor for their success 
and that its use can increase, in addition to engagement, participation, and improve user 
satisfaction, as well as the success of gamification being measured through engagement. 
However, we should decide how best to achieve continuing engagement [63]. As noted by 
[64], the motivation of students and their personal satisfaction are essential elements to 
consider when designing MOOCs. Additionally, the goal of gamification should not be solely 
to foster competition; it should also create opportunities for collaboration. 

Reference [14] performed a study that illustrates how gamification components - like 
badges, levels, leaderboards, challenges, and rewards - have a considerable impact on student 
motivation and engagement, while also contributing to a decrease in dropout rates in MOOCs. 
Nevertheless, the effectiveness of these elements may differ depending on their specific 
design, implementation, and alignment with students’ intrinsic motivations and objectives. 
Reference [65] argues that expectations of performance and effort, social effects, simple 
conditions and hedonistic motivation influence satisfaction. Additionally, performance 
expectations, hedonistic motivation, satisfaction, and personal inventiveness influence the 
intention to continue engaging with MOOCs. 

A research study by [66] regarding MOOCs indicated that both autonomy and relatedness 
exert a statistically significant positive effect on learners’ attitudes. Conversely, the impact of 
competence was found to be statistically insignificant. Additionally, the results demonstrated 
that autonomy and relatedness have a considerable influence on perceived use facilitation. 
Furthermore, research conducted by [16] established that gamification has the potential to 
enhance motivation, engagement, and academic performance among learners in vocational 
education. 

To enhance learner engagement in MOOC environments, [67] proposed seven 
personalization criteria: personal expectations and motivations, preferences and necessities, 
learning outcomes, level of capability and experience, learning style, and study pace. 
Reference [11] showed that motivational factors affect participant retention in a MOOC 
without a moderator, as well as the effect is mediated by participant satisfaction, willingness 
to use MOOCs, self-regulation, commitment, performance, and quality of participation. By 
developing a continuing education course on segmentation design, participants were able to 
experience prolonged engagement, confirm cognitive load and find a clear path to completion 
[68]. 

(c) Adaptive gamification in MOOCs 

Adaptive gamification, as previously mentioned, enhances the educational experience by 
adjusting learning materials and integrating game elements to cater to the diverse needs of 
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learners across different contexts. Learners are engaged in various ways, necessitating a 
comprehension of gamification mechanisms that elicit enjoyment, so they can be tailored to 
individual characteristics such as personality, needs, honor, and motivation of each learner 
[69]. 

Gamification has been found to enhance the effectiveness of conventional MOOCs, but it 
has also created new challenges that need to be addressed. Adaptive gamification, however, 
has shown promise in further improving MOOCs. Reference [70] have identified several 
difficulties associated with gamified MOOCs, such as time constraints, limited knowledge, 
financial constraints, a mismatch between gamification and course content, concerns over 
student perception, and worries about potential negative impacts. Reference [71] has pointed 
out three key drawbacks in current MOOC research, including insufficient attention given to 
improving MOOCs, a lack of empirical analysis, and a lack of critical reflection. 

Reference [72] highlighted that the integration of gamification into MOOCs presents 
significant challenges, which are affected by various factors including the user’s electronic 
experience, the user interface, design, and psychological aspects. 

Adaptive gamification is a rapidly developing research area that advances gamification 
applications with learner-centered, personalized, and adaptive standards adapted to specific 
attributes of different learners and contexts [4]. Course content and other elements are 
adapted to each learner’s attributes and requirements [5]. Reference [73] demonstrated 
through their research that gamification elements tailored to learners significantly enhance the 
amount of time they spend in a learning environment compared to those lacking such adaptive 
gamification elements. MOOC researchers, to address such problems and improve MOOCs 
further, examine new theories, methods, and techniques to improve the functionality and 
effectiveness of gamified MOOCs. Adaptive gamification in MOOCs represents a new and 
more encouraging research area. 

Reference [54] states that adaptive gamification improves the learning experience by 
modifying educational materials and incorporating gaming elements to support the varying 
needs of learners in different contexts. Therefore, it is essential to reflect on how gamification 
elements can be customized for students in educational settings. 

Rather than applying the same studying approach for the courses, it is suggested to apply 
individualized learning which is inspired by adaptive learning. By creating a model of the 
learner that contains characteristics such as goals, knowledge, prerequisites, preferences, 
interests, learning style, etc., and using this model during the interaction of the learner with 
the adaptive system then we achieve better learning results [74]. 

When developing adaptive education systems, such as adaptive MOOCs, developers 
should consider [75] design rules: 
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• Modeling of learner characteristics related to reported outcomes is required. 

• A preemptive rule for developing an adaptive learning system is to avoid using wash-out 
methods for modeling the learner. 

• The learners’ professional competencies, understanding, and capability to maintain 
knowledge details in a MOOC context should be considered when modeling. 

• The non-transparent algorithm-based adaptation of a specialized framework cannot 
function by itself. 

• Utilizing data sets, the learner and teacher must negotiate. 

• The adaptation process should be dictated, plain, and under the learner’s management. 

• The learner should be given the capability to review his learning model. 

3.2. Proposals and solutions for gamification in MOOCs 

Several researchers in recent years have been designing gamified MOOCs to investigate 
whether the gamification strategies they use improve on the weaknesses of conventional 
MOOCs. MOOCs that incorporate gamification elements are significantly advantageous for 
higher education institutions [28] and may play a crucial role in the effectiveness of these 
courses [7]. This advantage arises from the potential to enhance user engagement and 
retention rates [9, 76]. 

According to [77], the completion of a MOOC gamification activity has a favorable effect 
on final test scores on course content for all participant profiles, and as a result, gamification 
may improve student’s performance in MOOCs. According to a study by [78], learner-
centered methods were offered to adapt gamification elements to specific learner traits such as 
learning styles, motivation, individuality, or kinds of interaction with differing learning 
activities. According to [39], incorporating gamification elements into educational settings 
requires an examination of various factors, including the capability to adjust to learning 
challenges and the ongoing profiling of participants, as well as the integration of sensory 
information, contextual awareness, and preliminary user profiling. 

Reference [79] argues that gamification processes in MOOCs receive a remarkable 
response from teachers and students, especially from students, who appear to have increased 
motivation, engagement, and participation. [80] demonstrated that gamification, which 
included challenge, fun, and social interaction, was very strong in increasing students’ 
preposition to continue using MOOCs and successful course proficiency. 

Reference [81] proposed the Learning Style Gamification Model (LSGM), which is an 
idealization model for gamified systems, such as MOOCs, that utilize the Felder-Silverman 
Learning Style Model to recognize student’s learning styles and their activities and behavior. 



A. Papadimitriou and N. Zikos 30 

Reference [54] introduced LudiMoodle system that utilizes an initial static adaptation 
grounded in learner profiles, succeeded by a dynamic adaptation that leverages learning 
analytics to enhance the adaptation process, assess learner engagement relative to peers, and 
notify the learner if a modification is necessary. Reference [82] proposed a gamification 
analytics (GA)-based framework for tracking task completion, analyzing user behavior, and 
adapting gamification elements to boost student engagement, motivation, and learning. 

Reference [83] emphasized the possibility of automatically adjusting gamified elements 
according to interaction assessments, thus identifying appropriate gamification attributes for 
learners. Reference [10] found that gamified science instruction increases student motivation, 
engagement, and leads to improved learning outcomes. Nevertheless, they indicate that more 
investigations must be taken out regarding gamification in science education and students’ 
learning results to define the actual dimensions of gamification’s influence. According to [72] 
propose that gamification strategies in MOOCs can build a sense of community and social 
interaction among students. Thus, they showed that gamification designs improve users’ 
social presence, community feeling, and learning performance. 

Recent studies indicate that the incorporation of gamification in MOOCs significantly 
enhances enrolment rates, while also fostering user motivation, interaction, and overall 
performance. This, in turn, boosts user engagement throughout the course and promotes 
collaboration among students [59], making learning a unique and fun experience [7, 44, 63, 
84], guiding to a more impressive numeral of active participants [9, 57], as well as the 
extensive increase in the retention of MOOCs [9]. 

Reference [57] analyzed aspects of gamified MOOCs, such as enjoyment and motivation, 
and the results showed active participation, high engagement in the MOOC community, and a 
high level of interaction. 

Recent research by [85] showed that gamification can be used in MOOCs to promote self-
directed learning and improve learning outcomes. 

A study conducted by [86] demonstrated that incorporating additional collaborative 
components within a gamified MOOC can enhance learners’ motivation, with enjoyment 
being a crucial factor. According to [87], gamification in MOOCs promotes social 
engagement by giving participants enjoyable, engaging, and meaningful experiences. This 
leads to more visitors and extended median activity times. 

Research by [77] concerning age, academic degree, and gender in gamified xMOOC 
uncovered that participants aged 20 to 50 had the utmost completion rates in provoking 
gamified xMOOC. Participants were more likely to complete the gamified xMOOCs 
challenge the more advanced their educational background was. They also found that 
finishing a gamification challenge improves test results on the course material for all 
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participant characteristics (e.g., gender, age, and educational level). Other research shows that 
elements of gamification improve some weaknesses of conventional MOOCs, such as that of 
[57], which showed that incorporating gamification elements into MOOCs, such as rewards, 
increases enjoyment and affects how learners perceive their progress. 

Reference [84] suggested that the implementation of gamification within MOOC 
environments can be achieved by incentivizing learning advancement, incorporating 
gamification features like levels and leaderboards to promote progress and competition, and 
providing badges for participation in meetings. Based on the HEXAD framework, reference 
[88] demonstrated that female students have the highest preferences for game elements such 
as challenge, leaderboard, level, collection, competition, customization, etc. To increase 
female participation in gamified MOOC courses, designers must focus on their favorite 
gamification elements. 

Reference [89] proposed a gamification analytics tool that has a notable influence on 
students’ motivation, involvement, and learning. Teachers can monitor and modify 
gamification designs based on how individuals or groups of individuals interact with the 
adaptive system. In a study conducted by [90], it was proposed that the Goal-Access-
Feedback-Challenge-Collaboration (GAFCC) gamification technique was effective. The 
research findings showed that the GAFCC class had significantly higher pre-class and post-
class training participation compared to the non-GAFCC class. Furthermore, the GAFCC 
class displayed greater levels of engagement and satisfaction. Reference [91] contend that 
substantial gamification is considered an essential strategy for developing engaging MOOCs, 
especially when integrated into a modular and flexible mini-MOOC structure that emphasizes 
small learning tasks, straightforward instructional content, and diverse multimedia formats to 
improve the learning experience. 

The MARC framework for MOOCs was presented by [92] as a method for developing a 
gamified MOOC platform that complies with the rules and applicability of the tools and 
gamification elements and is suited for raising students’ intrinsic motivation. The mobile 
application Noneliness [93] seeks to alleviate feelings of loneliness by fostering social 
interactions through a gamified methodology that employs quest-based learning within a 
secure and cooperative user network. Reference [94] proposed a model called AGE-Learn, 
which incorporates adaptive gamification into ontology, guiding the implementation of 
gamification mechanics and dynamics to design effective interventions. 

There is no doubt that the high dropout rate of MOOCs poses a major challenge  
Employing machine learning techniques to forecast dropout rates is essential for recognizing 
students who are at risk and enhancing their educational experiences [95]. Furthermore, the 
implementation of gamification positively influences the quality of information and systems, 
as well as user enjoyment, thereby augmenting perceived usefulness and overall satisfaction. 
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The perceived usefulness of the learning experience further enhances satisfaction, and both of 
these factors contribute to increased reliability [96]. 

In the same direction, to address the high dropout rate in web-base learning, [97] 
developed a dropout prediction model that takes into account the complex interactions and 
collaborations among learners. Experimental results indicate that this model enhances the 
quality and effectiveness of dropout predictions. Additionally, learners’ backgrounds and 
demographics can significantly influence their learning behaviors. 

Reference [98] developed a MOOC system called PhyGame to support learners who 
struggle with motivation and may cancel their online courses. This system was especially 
designed for secondary physics education and includes gamification and interactive elements. 
Evaluations have shown that PhyGame is an effective learning platform that makes studying 
physics fun and keeps students sufficiently motivated and engaged. 

Reference [99] proposed the Octalysis framework as a tool for evaluating gamification. 
The findings suggest that while the framework successfully identifies effective gamification 
elements, challenges such as a limited time frame and low participant numbers may have 
impacted engagement and retention rates. 

3.3. Proposals and solutions for adaptive gamification in MOOCs 

Considerable research has been done on gamification in MOOCs to improve their 
effectiveness. The following proposals and solutions emerged from the investigations. 
Reference [100] developed a course integrated into Nanomoocs and provided an evaluation of 
adaptive gamification. They used a simulator with simulated bots to compare three distinct 
methods of rating types of players: constant, dynamic, and random dynamic. The results 
showed that their approach achieves a low error compared to baseline methods to estimate the 
consequences of completion rates in gamification. In a research conducted by [101], a novel 
evaluation approach was introduced that employs dynamic adaptive gamification to assess 
motivation for engagement and involvement in online education, aiming to enhance the 
overall user experience and mitigate feelings of boredom. 

In a study, [89] found that gamification analytic tools powered by the GamAnalytics tool 
positively influence learners’ motivation, engagement, and knowledge by adapting 
gamification according to the student behaviors or groups of learners. Reference [73] 
conducted a study demonstrating that gamification in MOOCs positively affects learners who 
exhibit low motivation. Furthermore, the research indicated that the effectiveness of 
gamification varies based on the specific type of gamification element employed, the initial 
motivation level of the learner, and their individual profile. As a result, the researchers 
developed the LoodiMoodle system, which allocates the most appropriate gamification 
element to each student to enhance their motivation. According to [102], trainees’ interactions 
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with the MOOC can be used to identify their learning styles and provide them with adaptive 
gamification experiences to increase trainees’ motivation and decrease dropout rates. 
Moreover, they showed that their e-learning system using adaptive feedback to each trainee 
taking into account their cooperative modes and preferred gamification features significantly 
improves their performance. 

In order to address the elevated dropout rates observed in MOOCs, Reference [60] 
introduced the DT-ELM. This innovative hybrid algorithm integrates a decision tree with an 
extreme learning machine (ELM) grounded in entropy theory. Notably, this method 
eliminates the need for iterative training. The decision tree is utilized to pinpoint features that 
exhibit significant classification power, subsequently enhancing the weighting of these 
chosen features to bolster their classification efficacy. Furthermore, they refine the ELM 
architecture to attain precise prediction outcomes by aligning the decision tree with the ELM. 
Reference [103] confirms that students’ preferences and learning styles give rise to different 
motivations. Therefore, they use k-Means and Nearest Neighbour Machine Learning 
algorithms, gradually adapting to students’ learning behaviour to classify them according to 
their engagement and suggesting appropriate gamification elements based on the level of 
interactivity. 

Reference [104] developed the PAGE (Personalised Adaptive Gamified E-learning) 
model for a MOOC by introducing advanced learning analytics and visualizations, such as a 
ranking of student performance, to adapt the course to achieve better outcomes like 
engagement, participation and improved social collaboration. 

In the same direction, [89] developed the Gamification Analytics Model for Teachers to 
enhance the potential of achieving more positive outcomes in adaptive gamified learning 
systems (such as MOOCs) with regard to student engagement, learning results, and 
motivation. 

Reference [47] presented the ANFIS Gamified Framework Model. This model helps to 
make informed decisions about the distribution of rewards that are directly linked to the coins 
won by the students. Consequently, the group of students who used this smart gamified 
system reported higher participation compared to the control group, confirming the validity of 
the model. [105] introduced a framework designed to offer researchers a smart model for the 
incorporation of gamification elements into MOOCs, aimed at enhancing students’ higher-
order thinking abilities. Reference [106] found that an attention-based adaptation strategy 
increase participation in meetings. 

Research conducted by [107] has demonstrated that gamification is an effective learning 
approach. It enhances motivation, engagement, learning outcomes, academic performance, 
and retention rates in both web-based and traditional learning environments, applicable to 
both theoretical and practical courses. 
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4. Findings 

The collected data, by analyzing the bibliography, was coded and categorized based on 
aspects, such as motivation, engagement, participation, dropout rate, loneliness, etc. (RQ1) as 
well as according to the proposals and solutions that have been made to the gamified and 
adaptive gamified MOOCs (RQ2) and the benefits that offer in addressing the low 
effectiveness of traditional MOOCs (RQ3). 

RQ1: What is the impact of gamification in MOOCs on distance education? 

The findings for the first research question (RQ1) regarding the impact of gamification in 
MOOCs on distance education are presented in Table 3. 

Table 3. The impact of gamification on aspects of MOOCs 
Aspects Impact of Gamification in MOOCs Researcher(s) 

Increases or improves motivation. [14, 40, 45, 59, 107] 

Collaborative elements in gamified MOOC can increase 
motivation. 

[86] 

Gamification brings a favorable influence on student’s 
motivation. 

[38] 

Raises motivation through intrinsic and extrinsic motivation. [41] 

Provides an easy way to motivate and encourage learning. [47] 

Is a very effective tool for motivation enhancement. [49] 

Gamification strategies are used to enlarge students’ 
motivation in academic work. 

[55] 

Improves motivation within the cooperative gamified MOOC. [57] 

A positive correlation was found between gamification and 
learner motivation in MOOC environments. 

[58] 

Gamification in MOOCs has an overall positive impact on 
motivation and this impact differs depending on the nature of 
the game element, and the learner’s profile. 

[73] 

Adapting gamification experiences in MOOCs increases 
motivation. 

[102] 

The gamification Analytics Model for Teachers enhances the 
potential of achieving more positive outcomes in adaptive 
gamified learning systems (such as MOOCs) with regard to 
student engagement, learning results, and motivation. 

[89] 

Enhances the instruction of science education and increases 
learner motivation, involvement, and learning results. 

[10] 

Learner-centered methods were offered to adapt gamification 
elements to specific learner traits such as motivation. 

[78] 

Motivation 

Gamification processes in MOOCs receive a remarkable 
response from teachers and students, especially from students, 
who appear to have increased motivation, engagement, and 
participation. 

[79] 

Increases engagement to achieve certain goals. [2, 3] Engagement, 
Involvement Can increase engagement. [40, 107] 
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Can increase user engagement throughout the study [59] 

Brings a favorable influence on student’s engagement [38] 

Raises engagement through intrinsic and extrinsic motivation. [41] 

Increases user engagement by meeting the competency, 
autonomy, and relatedness needs. 

[43] 

Assist students in increasing their engagement in the learning 
procedure through creativity and imagination. 

[47] 

Shows a high engagement in terms of content, especially a 
notable interaction within the collaborative gamified MOOC. 

[57] 

A positive correlation was found between gamification and 
learner   engagement in MOOC settings. 

[58] 

The use of gamification in MOOCs can increase engagement. [7] 

Gamification enhances the instruction of science education 
and increases learner motivation, involvement, and learning 
results. 

[10] 

Gamification could be used in MOOCs to enhance self-
regulated learning of engagement. 

[85] 

Communication channels improve MOOC users’ learning 
performance, goal indicators, and scores, and enhance MOOC 
users’ engagement. 

[61] 

Enhances engagement in MOOC platforms if we apply seven 
personalization criteria: personal expectations and 
motivations, preferences and necessities, learning outcomes,  
level of capability, experience, learning style, and study pace. 

[67] 

The GAFCC model demonstrates higher levels of engagement 
and satisfaction. 

[90] 

It can increase involvement in learning. [48] 

Gamification processes in MOOCs receive a remarkable 
response from teachers and students, especially from students, 
who appear to have increased motivation, engagement, and 
participation. 

[79] 

Gamification elements have a significant impact on student  
engagement in MOOCs. 

[14] 

The gamification strategies they use improve on the 
weaknesses of conventional MOOCs. This is due to the 
potential for higher user engagement and retention rates. 

[9, 76] 

Social 
engagement 

Gamification in MOOCs promotes social engagement by 
giving participants enjoyable, engaging, and meaningful 
experiences. 

[87] 

Shows a notable enhancement in the completion rate regarding 
content, particularly impressive engagement within the 
cooperative gamified MOOC. 

[57] 

By developing a continuing education course on segmentation 
design, participants were able to experience prolonged 
engagement, confirm cognitive load and find a clear path to 
completion. 

[68] 
Completion 

rate 

Participants aged 20 to 50 had the utmost completion rates in 
provoking gamified xMOOC. 

[77] 

Satisfaction,  It has a favorable impact on satisfaction. [38] 
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The interaction between learners is a crucial criterion for 
providing a sense of satisfaction to each other when studying 
through a gamified MOOC. 

[62] 

The use of gamification in MOOCs improves user satisfaction. [7] 

The motivational factors affect participant retention in a 
MOOC without a moderator, as well as the effect is mediated 
by participant satisfaction, etc. 

[11] 

The GAFCC model demonstrates higher levels of engagement 
and satisfaction. 

[90] 

The level of enjoyment and challenges they encounter 
significantly impact the effectiveness of their learning. 

[53] 

Enjoyment, 
Fun 

Makes learning a unique and fun experience. [7, 44, 63, 84] 

Increases participation. [45] 

Shows a notable enhancement in active engagement through 
content, particularly impressive interaction within the 
cooperative gamified MOOC. 

[9, 57] 

Gamification in MOOCs can increase user participation. [7] 

The motivational factors impact the level of participation. [11] 

Attention-based adaptation strategy increases participation in 
meetings. 

[106] 

Participation 

Gamification processes in MOOCs receive a remarkable 
response from teachers and students, especially from students, 
who appear to have increased motivation, engagement, and 
participation. 

[79] 

Has a good connection with academic performance. [43, 46] 

Scenarios game-like elements can bolster educational 
performance and can be derived from diverse gamification 
assignments. 

[50] 

Can improve user overall performance. [59] 

Can increase performance. [40] 

Enhances academic performance in both online and traditional 
learning environments 

[107] 

Academic or 
Educational 
or Overall 

Performance 

Motivational factors impact performance. [11] 

Final grade Has an effective impact on the final grade. [39] 

Gamification is a very effective tool for attention 
enhancement. 

[49] 
Attention 

This is one of the three key drawbacks of current MOOC 
research. 

[71] 

Behavior Commit to a mission and influence behavior. [49] 

Leads to a significant increase in the retention of gamified 
MOOCs 

[9] 

Enhances retention rates in both online and traditional learning 
environments 

[107] 

Motivational factors impact MOOCs retention. [11] 

MOOCs 
retention 

According to their study, perceived usability, usefulness, social 
impact, and self-efficacy are among the elements influencing 
MOOC participants’ retention levels. 

[33] 
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According to their study on students’ views, the action of 
course matter on perceived course efficiency acted as a 
moderator in the connection between course matter and 
retention in MOOCs. 

[34] 

The gamification strategies they use improve on the weaknesses 
of conventional MOOCs. This is due to the potential for higher 
user engagement and retention rates. 

[9, 76] 

Long-term life 
skills 

It facilitates their development. [47] 

They are considered to tailor various elements to each learner’s 
requirements. 

[5] 

Students’ motivations differ depending on their learning styles. [103] Learning style 

Learner-centered techniques were offered to adapt gamification 
elements to interaction types with different activities. 

[78] 

Enhances learning outcomes in both online and traditional 
learning environments. 

[107] 

Both students’ learning outcomes and pleasure showed that 
gamification is a productive tool for tutoring exacting courses at 
the advanced education level. 

[35] 

The gamification Analytics Model for Teachers enhances the 
potential of achieving more positive outcomes in adaptive 
gamified learning systems (such as MOOCs) with regard to 
student engagement, learning results, and motivation. 

[89] 

Gamification enhances the instruction of science education and 
increases learner motivation, involvement, and learning results. 

[10] 

Learning 
outcomes or 

Results 

Gamification could be used in MOOCs to enhance learning 
outcomes. 

[85] 

Self-regulation The motivational factors impact self-regulation. [11] 

Trainees’ interactions with the MOOC can be used to identify 
their learning styles and provide them with adaptive 
gamification experiences to increase trainees’ motivation and 
decrease dropout rates. 

[102] 
 

To tackle the high dropout rates in MOOCs, they proposed the 
DT-ELM. 

[60] 

Gamification elements reduce the dropout rate in MOOCs. [14] 
Dropout rate 

They stated that the reasons for the high dropout rate include 
lack of time, gender-specific issues, insufficient online skills, 
lack of prior experience, challenges in course design, poor 
quality of lectures, and unsuitable pedagogical models. 

[30] 

Social 
presence and 

sense of 
community 

Positively influence the development of social presence and 
sense of community. 

[72] 

Cognitive load 

By developing a continuing education course on segmentation 
design, participants were able to experience prolonged 
engagement, confirm cognitive load and find a clear path to 
completion. 

[68] 

Autonomy A gamified design promotes autonomy support through an 
avatar or a mission. 

[13] 
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Autonomy and relatedness significantly affect perceived ease of 
use. 

[66] 

Persistence Gamification can increase persistence. [40] 

User 
enrollment 

Gamification in MOOCs dramatically increases user 
enrollment. 

[59] 

Gamification in MOOCs can improve interaction. [59] 

Aspects of gamified MOOC, such as enjoyment and motivation 
show a high level of interaction. 

[57] Interaction 

Learner-centered techniques were offered to adapt gamification 
elements to interaction types with different activities. 

[78] 

Gamification in MOOCs increases collaboration between 
students. 

[59] 

Collaboration 
between 
students 

Students who actively participated but had little influence in 
their interactions often experienced feelings of flow and 
boredom. In contrast, students who participated less frequently 
but had a significant impact on interactions were more likely to 
feel anxiety and apathy. 

[52] 

Integrating gamification features into MOOCs, including 
rewards, enhances enjoyment and influences learners’ 
perceptions of their progress. 

[57] 
 

Both students’ learning outcomes and pleasure showed that 
gamification is a productive tool for tutoring exacting courses at 
the advanced education level. 

[35] Enjoyment, 
Pleasure 

Students are motivated through various means, necessitating a 
comprehension of gamification strategies that elicit enjoyment, 
so as to tailor them to individual traits such as personality, 
needs, values, and motivations of each student. 

[69] 

Preferences Students’ motivations differ depending on preferences. [103] 

Boredom 

The authors proposed dynamic adaptive gamification to 
measure motivation for acceptance and participation in online 
education in order to improve the overall user experience and 
reduce boredom. 

[101] 

Loneliness 

The mobile app Noneliness seeks to alleviate feelings of 
loneliness by fostering social interactions through a gamified 
methodology that employs quest-based learning within a secure 
and cooperative user network. 

[93] 

Students’ 
skills 

Improve students’ skills. [48] 

Goal 
achievement 

Enhances goal achievement. [72] 

Intention 
Performance expectations, hedonistic motivation, satisfaction, 
and personal inventiveness influence the intention to continue 
engaging with MOOCs. 

[65] 

The study covers 37 aspects, nine of which (such as autonomy, cognitive load and 
learning styles) are mentioned for the first time in systematic literature reviews and contribute 
to the state of knowledge about gamification and MOOCs. 
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RQ2: What proposals and solutions have been proposed to gamified and adaptive 
gamified MOOCs to improve their effectiveness compared to traditional MOOCs? 

The second research question (RQ2) aimed to investigate suggestions and solutions 
proposed to improve the effectiveness of gamification in MOOCs compared to traditional 
MOOCs. The results of this question are presented in Table 4, which lists the different 
suggestions and solutions to improve the effectiveness of MOOCs. 

Table 4. Proposals and solutions for gamified MOOCs 
Proposal or Solution Researcher(s) 

Gamification in MOOCs 

A course integrated into Nanomoocs achieves a low error compared to baseline methods 
to evaluate the effects of completion rates in gamification. 

[100] 

Individuals are driven to address challenges and sustain their engagement through a 
range of elements and strategies. 

[15] 

Points, badges, leaderboards, and virtual goods are among the more popular and 
engaging elements in MOOCs. 

[3, 59] 

The most rewarding elements of gamification in MOOCs encompass leaderboards, 
badges, and competitive elements. 

[60] 

Gamification in MOOCs is a challenging task that is influenced by many factors, such as 
the user’s e-experience, the user interface, design, and psychology. 

[72] 

In higher education, gamification strategies are primarily used in distance learning to 
enlarge students’ motivation and commitment to academic work. 

[55] 

Gamification which included challenge, fun, and social interaction, was very strong in 
increasing students’ preposition to continue using MOOCs and successful course 
proficiency. 

[80] 

They proposed the Octalysis framework as a tool for evaluating gamification. The 
findings suggest that while the framework successfully identifies effective gamification 
elements, challenges such as a limited time frame and low participant numbers may have 
impacted engagement and retention rates. 

[99] 

A group of students using the ANFIS gamified system succeeded in higher participation. [47] 

The Gamification Analytics Model for Teachers (GAMT) improves the possibilities for 
student engagement, learning outcomes, and motivation. 

[89] 

The gamification within MOOC environments can be achieved by incentive’s learning 
advancement, incorporating gamification features like levels and leaderboards to 
promote progress and competition, and providing badges for participation in meetings. 

[84] 

The hybrid algorithm DT-ELM addresses the high dropout rates in MOOCs by 
combining a decision tree with an extreme learning machine (ELM) that does not require 
iterative training. 

[60] 

The MARC gamification framework for MOOCs is a method for developing a gamified 
MOOC platform that complies with the rules and applicability of the tools and 
gamification elements and is suited for raising students’ intrinsic motivation. 

[92] 

Using the HEXAD framework, the female students choose the following game elements: 
challenge, leaderboard, level of competition, choice, customization, guild, lottery, and 
prize, according to their favorite gamification elements. 

[88] 
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Significant gamification is regarded as a crucial approach for creating engaging MOOCs, 
particularly when incorporated into a modular and adaptable mini-MOOC framework. 

[91] 

The GAFCC gamification design model improves participation, engagement, and 
satisfaction. 

[90] 

Theoretical background of Adaptive Gamification in MOOCs 

Adaptive gamification in MOOCs is a rapidly developing research area that advances 
gamification applications with learner-centered, personalized, and adaptive standards 
adapted to specific attributes of different learners and contexts. 

[4] 

Learner-centered techniques adapt gaming elements to specific learner traits such as 
learning styles, motives, individuality, or kinds of interaction with differing learning 
activities. 

[78] 

When developing adaptive learning plans in adaptive MOOCs, they should include 
Gynther’s design criteria. 

[75] 

Adaptive gamified MOOCs emphasized the possibility of automatically adjusting 
gamified elements according to interaction assessments, thus identifying appropriate 
gamification attributes for learners. 

[83] 

To increase female participation in adaptive gamified MOOC courses, designers must 
focus on their favorite gamification elements. 

[88] 

Adapting gamification elements into educational settings requires an examination of 
various factors, including the capability to adjust to learning challenges and the ongoing 
profiling of participants, as well as the integration of sensory information, contextual 
awareness, and preliminary user profiling. 

[39] 

Employing machine learning techniques to forecast dropout rates is essential for 
recognizing students who are at risk and enhancing their educational experiences. 

[95] 

They developed a prediction model to address dropout that takes into account the 
complex interactions and collaborations among learners, which enhances the quality and 
effectiveness of dropout predictions. 

[97] 

They introduced a framework designed to offer researchers a smart model for the 
incorporation of gamification elements into MOOCs, aimed at enhancing students’ 
higher-order thinking abilities. 

[105] 

They developed a MOOC system called PhyGame developed a MOOC system called 
PhyGame to support learners who struggle with motivation and may cancel their online 
courses. Evaluations indicated that PhyGame is an effective learning platform. 

[98] 

Adaptive gamification in MOOCs 

LoodiMoodle adaptation engine uses adapted gamified MOOCs to allocate the most 
adapted gamification element to each student to support their motivation. 

[73] 

The Learning Style Gamification Model (LSGM) is an idealization model for (adaptive) 
gamified systems, such as MOOCs, that utilize the Felder-Silverman Learning Style 
Model to recognize student’s learning styles and their activities and behavior. 

[81] 

Authors’ e-learning system using adaptive feedback to each trainee taking into account 
their cooperative modes and preferred gamification features significantly improves their 
performance. 

[102] 

The mixture of K-means and Nearest Neighbor Machine Learning Algorithms can 
classify students based on engagement level and gradually adapt appropriate 
gamification elements. 

[103] 
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PAGE model for a MOOC by introducing advanced learning analytics and 
visualizations, such as a ranking of student performance, to adapt the course to achieve 
better outcomes like engagement, participation and improved social collaboration. 

[104] 

A framework based on Gamification Analytics (GA) can monitor task success for 
understanding user behavior and adapting gamification elements to provide helpful 
understandings and to achieve increasing student motivation, engagement, and learning 
in a learning context. 

[82] 

Gamification analytic tools powered by the GamAnalytics tool positively influence 
learners’ motivation, engagement, and knowledge by adapting gamification according to 
the student behaviors or groups of learners. 

[89] 

The LudiMoodle system utilizes an initial static adaptation grounded in learner profiles, 
succeeded by a dynamic adaptation that leverages learning analytics to enhance the 
adaptation process, assess learner engagement relative to peers, and notify the learner if a 
modification is necessary. 

[54] 

The AGE-Learn model incorporates adaptive gamification into ontology, guiding the 
implementation of gamification mechanics and dynamics to design effective 
interventions. 

[94] 

Gamification Analytics Model for Teachers was introduced by the Authors to enhance 
the potential of achieving more positive outcomes in adaptive gamified learning systems 
(such as MOOCs) with regard to learner engagement, learning results, and motivation. 

[89] 

RQ3: What benefits do gamified and adaptive gamified MOOCs offer in addressing the 
low effectiveness of traditional MOOCs? 

The response to the third research question (RQ3) examined the benefits of gamified and 
adaptive gamified MOOCs in addressing the restricted efficacy of traditional MOOCs. Taking 
into account all the aforementioned factors, the findings are as follows: 

Gamification in MOOCs: (a) increases engagement, social engagement, motivation, 
enrollment, interaction, student performance, collaboration among students, participation, 
students’ intention, enjoyment, course completion rates, and retention; (b) positively 
influences the development of social presence and sense of community among users; (c) 
offers active participation and high engagement in the MOOC community, and especially 
high interaction; (d) enhances self-regulated learning engagement and learning outcomes; (e) 
enhances social engagement by offering participants with enjoyable, interactive, and 
meaningful experiences; (f) plays a crucial role in increasing students’ retention rate and their 
course performance if includes entertainment, challenge, and social interaction; (g) can 
increase learning motivation by cooperation elements; (h) has a favorable effect on final test 
scores on course content for all profiles by completing of a MOOC gamification activity. 

Adaptive gamification in MOOCs: (a) uses students’ interactions with the MOOC to 
identify students’ learning styles and provide them with adaptive gamification experiences to 
increase learners’ motivation and decrease dropout rates; (b) increases learner engagement 
and provides information for implementing adaptation mechanisms that adapt gamification 
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elements: (c) positively influence students’ motivation, engagement, and knowledge by using 
gamification analytic tools powered by the GamAnalytics tool; (d) improves student 
engagement, learning outcomes, and motivation by using Gamification Analytics Model for 
Teachers; (e) increases learners’ motivation and decreases dropout rates; (f) adapts 
gamification elements to each student to support their motivation; adapting feedback 
significantly improves students’ performance; (g) reports higher participation by using 
ANFIS gamified framework model; (h) adapts the course to enhance the likelihood of 
favorable results, including engagement, participation, social collaboration, and improved 
performance, by employing the PAGE model for MOOCs. 

Furthermore, gamification can be regarded as an effective approach for creating engaging 
MOOCs, especially when incorporated into a modular and flexible mini-MOOC design 
framework, serving as an alternative for numerous students who experience a sense of 
isolation from traditional teaching methods. 

5. Discussion 

As mentioned in the Introduction of this paper, several SLRs have been conducted on 
gamification in MOOCs. The most recent ones include studies by [12-16]. However, none of 
these reviews address the most recent research on the aspects that enhance the effectiveness 
of MOOCs making use of gamification and adaptive gamification, mainly regarding 
overcoming challenges and improving coping strategies. 

This article focuses on exploring the challenges and shortcomings of traditional MOOCs 
and how these can be improved through gamified and adaptive gamified MOOCs to address 
the research gap identified in other current SLRs. Moreover, this article analyses the concept 
of gamification and its implementation in MOOCs. It emphasizes the most significant issues 
that researchers are endeavoring to resolve and the strategies they employ to tackle these 
challenges. In contemporary MOOCs, the research areas of gamified and adaptive gamified 
MOOCs concentrate on addressing the obstacles and constraints associated with conventional 
MOOCs. Both innovations improve traditional MOOCs by addressing their challenges, as 
explored in detail in the study. The research questions guided the coding of the gathered data. 
A systematic literature review was chosen as the research methodology for this review. 

In the process, the most significant and reliable bibliographic sources were selected, 
ensuring the credibility of the results by considering the inclusion and exclusion criteria. For a 
more thorough systematic literature review, other less reliable sources that contained 
significant research were also utilized, which were considered to have little impact on the 
overall quality of the article. 

The results will be utilized to conclude how gamified and adaptive gamified MOOCs 
improve traditional MOOCs effectiveness and how to assist distant learning generally. 
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Table 3, related to the first research question (RQ1), displays 37 key challenges addressed 
in the corresponding MOOCs that helped enhance overall effectiveness. This table illustrates 
that gamification in MOOCs improve the effectiveness of conventional MOOCs in the realm 
of distance education. They enhance various aspects such as motivation, engagement, 
involvement, completion rates, satisfaction, participation, enjoyment, preferences, academic 
performance, final grades, attention, behavior, MOOC retention, long-term life skills, learning 
outcomes, self-regulation, student skills, autonomy, persistence, user enrollment, interactions, 
collaboration among students, social engagement, social presence, sense of community, and 
they also help reduce drop-out rates, boredom, loneliness, and cognitive load. 

Among the aspects listed in Table 3, self-regulation, autonomy, boredom, students’ skills, 
learning style, cognitive load, loneliness, and intention are recent findings highlighted in this 
article that further enhance the effectiveness of MOOCs. Moreover, self-regulation and 
autonomy further enhance MOOCs in self-directed learning in distance education. Learning 
style is a learner characteristic that is applied to gamified and adaptive gamified MOOCs to 
improve their effectiveness for both traditional MOOCs and gamified MOOCs. 

Course content, peers, and gamification elements can be adapted to students’ learning 
styles to meet their requirements, as student motivations differ depending on their learning 
styles. Gamification improves MOOCs, but adaptive gamification also solves further some 
gamified MOOCs’ issues. 

In gamified MOOCs, various methods are used to meliorate the effectiveness of 
conventional MOOCs. By adapting gamification elements to each user’s unique special 
features, learner involvement and motivation are enhanced, while also addressing various 
problems. Gamification applications in MOOCs have been developed to improve their 
effectiveness. Regarding applications, MOOC systems have been developed by various 
researchers or designers and these results were investigated with the second research question 
(RQ2) and are presented in Table 4. 

Several adaptive gamification systems and methods have been designed or applied to 
improve the effectiveness of MOOCs, including LoodiMoodle, the ANFIS gamified system, 
the DT-ELM, and the mobile app Noneliness. 

Several adaptive gamification methods or frameworks have been proposed and applied in 
adaptive gamification MOOCs such as the Learning Style Gamification Model (LSGM), the 
HEXAD framework, a mixture of K-means and Nearest Neighbor Machine Learning 
Algorithms, the PAGE gamified model for MOOCs, the GamAnalytics tool, the Gamification 
Analytics Model for Teachers (GAMT), the GAFCC gamification design model, and the 
MARC gamification framework for MOOCs. These tools aimed to enhance the effectiveness 
of conventional MOOCs. 
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Researchers who have designed and/or implemented adaptive gamified MOOCs have 
contributed to addressing the challenges and limitations of both traditional and gamified 
MOOCs. Some of the themes that adaptive gamified MOOCs incorporate include: choosing 
the most appropriate gamification elements for each student can significantly boost their 
motivation; offering tailored feedback for each trainee based on their collaboration styles and 
favorite gamification aspects, which greatly enhances their performance; and classifying 
students according to their engagement levels, gradually adapting the appropriate 
gamification elements to fit their needs; can monitor task success for understanding user 
behavior and adapting gamification elements to provide helpful understandings and to 
improve student motivation, engagement, and learning within a learning environment; 
positively influence learners’ motivation, engagement, and knowledge by adapting 
gamification according to the student behaviors or groups of learners. With the capabilities 
that adaptive gamified MOOCs provide, they greatly boost the effectiveness of MOOCs, 
contributing in their way as added value to distance education through MOOCs. 

From the third research question, many benefits emerge from both Gamified and Adaptive 
Gamified MOOCs. Several challenges of traditional MOOCs are addressed and significantly 
improved, such as engagement, social engagement, motivation, enrollment, interaction, 
student performance, collaboration among students, participation, students’ intention, etc. 
Adaptive gamified MOOCs incorporate personalized elements-such as gamification features, 
course content, and feedback-tailored to individual students or groups. This customization 
aims to enhance motivation, performance, participation, and learning outcomes while 
reducing dropout rates. By doing so, they further improve the effectiveness of both traditional 
and gamified MOOCs. Each of these components adds unique value to distance education 
through MOOCs. 

As the results show, extensive research has been done on gamified and adaptive gamified 
MOOCs. However, research requires extended deeds in this direction. Further investigation is 
required to tailor adaptive gamified MOOCs to adequately address the unique requirements of 
users, similar to the achievements realized in online adaptive educational hypermedia 
systems. Such needs are adapting the content to the language of each user, and giving access 
to non-English speakers. Designing adaptive gamified MOOCs must be equally accessible to 
all learners due to differences in prior knowledge, so it is necessary to design MOOCs in this 
direction. In addition to adapting gamification elements, it is essential to emphasize the 
quality of MOOCs. Many courses are developed by less experienced instructors, resulting in 
less reliable learning experiences. MOOCs should also be developed based on more theories 
and strategies of MOOCs and not just on elements. 

Scaling adaptive gamified MOOCs should ensure that personalized learning remains 
effective at a larger scale. Furthermore, it is essential to remember that focusing solely on 
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gamified components may lead to a neglect of the educational objectives and the overall 
quality of the course. MOOCs should also be developed based on more theories and strategies 
of MOOCs and not just on elements. 

6. Conclusion 

In this article, a systematic literature review was used and, in terms of relevance, the 
adopted research method and study design were considered the most dependable and suitable 
techniques were employed to address the research inquiries presented, alongside particular 
inclusion and exclusion criteria applied. The dependability of the study results is caused by 
the quality of the articles and the application of researchers’ guidelines. Validity was 
enhanced by two researchers involved in reducing random findings and minimizing bias 
through consistent results. The Cochrane RoB 2 tool was utilized to further minimize bias. 
The research questions were clear so there were no confounding factors. Concerning 
applicability, the results are clear and transparent and supported by multiple sources suitable 
for application by other researchers. 

The integration of gamification into MOOCs significantly improves the quality of 
distance education by increasing course completion rates and enhancing student engagement, 
motivation, interaction, active participation, retention in MOOCs, enjoyment, preferences, 
learning outcomes, persistence, user enrollment, and overall performance, including academic 
performance, final grades, attention, behavior, long-term life skills, self-regulation, and more. 
It can also foster collaboration among students, enhance user satisfaction, promote autonomy, 
increase social presence, and build a sense of community. Additionally, it can influence how 
students perceive their progress and learning outcomes while reducing dropout rates, 
boredom, and feelings of loneliness. 

The research analysis concludes that researchers suggest alternative approaches, such as 
gamified and adaptive gamified MOOCs, to enhance the effectiveness of traditional MOOCs. 
This could be succeeded by improving retention and completion rates while addressing 
dropout rates, which are the biggest challenges, along with students’ interests, preferences, 
academic goals, etc. The present research offered several types of research in this direction in 
an organized manner so that any researcher or practitioner can study and apply in the design 
of similar systems or get a general update on the current research. 

The study also concluded that various challenges and weaknesses of MOOCs have been 
addressed to a large extent. This review presents for the first time challenges, such as final 
grade, learning style, self-regulation, cognitive load, autonomy, boredom, loneliness, 
students’ skills, and Intention. To systematically address the challenges, frameworks such as 
Octalysis, MARC, HEXAD, models such as PAGE, GAMT, GAFCC, LSGM, AGE-Learn, 
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GAFCC, and systems such as GamAnalytics, LudiMoodle, PhyGame, have been developed. 
It is essential to integrate the current research in a manner that yields enhanced promotional 
compositions, which will also consider the quality of the educational materials to achieve 
significantly improved outcomes. 

This study can provide valuable findings for MOOC researchers and developers, helping 
them to address deficiencies and systematically tackle challenges. A broad conclusion 
indicates that both gamification in MOOCs positively influence distance education. The 
gamification applications developed for MOOCs improve their effectiveness by addressing 
drawbacks and challenges. The use of gamification adds value to distance education by 
enhancing the learning experience. 

However, the study has some limitations and implications. To avoid incorrect research 
results, inclusion and exclusion criteria were utilized to identify appropriate and reliable 
sources. However, this process of selecting relevant studies and extracting data may have 
resulted in the negligence of some significant studies with relative information. Furthermore, 
the term “Gamified MOOCs” is often confused with games and not with gamification in 
MOOCs. As a result, some gamification applications in MOOCs may not have been 
understood properly by the researchers, leading to incomplete conclusions. MOOC designers 
should consider an educational approach for gamified and adaptive gamified MOOCs. They 
should also incorporate gamification elements that create a learning environment supporting 
better subject understanding, while simultaneously providing satisfaction and solving 
conventional MOOC shortcomings through gamification. This approach also must improve 
the effectiveness of MOOCs. 

According to the findings of a recent study, MOOC designers must actively seek and 
evaluate feedback to effectively engage users with a gamified system. Moreover, it is 
essential to guarantee that the aims of the gamified system align with the users’ objectives, 
while also noting that the immersive dynamics of the gamified system play a significant role 
in enhancing student engagement. 

Consequently, MOOCs ought to adopt additional student-focused gamification techniques 
to tackle challenges including elevated dropout rates, diminished participation, low 
completion rates, significant attrition rates, experiences of isolation, reduced engagement, and 
low retention rates, among others. Researchers are already exploring ways to implement this 
approach to improve MOOC effectiveness for trainees. 

Moreover, one promising region for boosting student motivation, engagement, retention, 
and interest is the accession of IoT technologies in cooperation with the gamification of 
MOOC applications. By enhancing the enjoyment and significance of their educational 
experiences, students can develop their skills, especially their creative abilities, all while 
engaging in enjoyable activities. This presents a challenge for upcoming researchers. 
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Web-based Adaptive Educational Hypermedia Systems have significantly impacted 
education through the incorporation of contemporary learning theories, and they can be 
further improved by integrating gamification elements. By tackling the challenges and 
limitations associated with conventional MOOCs, these systems have the potential to greatly 
enhance their efficacy. This also poses a challenge for future researchers. 

In summary, this review identifies several gaps in the existing literature compared to other 
relevant studies. It offers additional insights into the explored topics through research, 
frameworks, and the design of more advanced MOOC systems. This review also provides 
crucial information to enhance the effectiveness of MOOCs by focusing on how researchers 
tackle the challenges and weaknesses of traditional MOOCs. 

References 

 [1] P. Dillenbourg, A. Fox, C. Kirchner, J. Mitchell and M. Wirsing, (Eds.), Massive open online courses: current 
state and perspectives, Dagstuhl Manifestos 4(1) (2014), 1-27. https://doi.org/10.4230/DagMan.4.1.1.  

 [2] S. Deterding, D. Dixon, R. Khaled and L. Nacke, From game design elements to gamefulness: defining 
gamification, 15th International. Academic MindTrek Conference: Envisioning Future Media Environments, 
2011, pp. 9-15. https://doi.org/10.1145/2181037.2181040. 

 [3] C. Dichev and D. Dicheva, Gamifying education: what is known, what is believed and what remains uncertain: 
a critical review, International Journal of Educational Technology in Higher Education 14(9) (2017). 
https://doi.org/10.1186/s41239-017-0042-5. 

 [4] M. Böckle, J. Novak and B. Markus, Towards adaptive gamification: a synthesis of current developments, 25th 
European Conference on Information Systems (ECIS), 2017, pp. 158-174. http://aisel.aisnet.org/ecis2017rp/11. 

 [5] A. Papadimitriou and G. Gyftodimos, The role of learner characteristics in the adaptive educational hypermedia 
systems: the case of the MATHEMA, International Journal of Modern Education and Computer Science 
(IJMECS) 9(10) (2017), 55-68. https://doi.org/10.5815/ijmecs.2017.10.07. 

 [6] H. Saqib, M. Nurul Fazmidar, N. Mohamad, A. Hannyzurra, H. Nornazlita, A. Ejaz and I. Muhammad, Cloud-
assisted gamification for education and learning-Recent advances and challenges, Computers and Electrical 
Engineering 74 (2019), 22-34. https://doi.org/10.1016/j.compeleceng.2019.01.002. 

 [7] M. Aparicio, T. Oliveira, F. Bação and M. Painho, Gamification: a key determinant of massive open online 
course (MOOC) success, Information and Management 56(1) (2019), 39-54. 
https://doi.org/10.1016/j.im.2018.06.003. 

 [8] A. Papadimitriou, Adaptive and Intelligent MOOCs: How they Contribute to the Improvement of the MOOCs’ 
Effectiveness, International Journal of Research in E-Learning 9(1) (2023), 5-25. 
https://doi.org/10.31261/IJREL.2023.9.1.01. 

 [9] Μ. J. de Freitas and M. M. da Silva, Systematic literature review about gamification in MOOCs, Open 
Learning: The Journal of Open Distance and e-Learning 38 (2020), 1-23. 
https://doi.org/10.1080/02680513.2020.1798221. 

 [10] M. Kalogiannakis, S. Papadakis and A.-I. Zourmpakis, Gamification in science education, a systematic review 
of the literature, Education Sciences 11(22) (2021), 1-36. https://doi.org/10.3390/educsci11010022. 

 [11] M. Badali, J. Hatami, S. K. Banihashem, E. Rahimi, O. Noroozi and Z. Eslami, The role of motivation in 
MOOCs’ retention rates: a systematic literature review, Research and Practice in Technology Enhanced 
Learning 17(5) (2022). https://doi.org/10.1186/s41039-022-00181-3. 



A. Papadimitriou and N. Zikos 48 

 [12] R. R. Major and M. M. da Silva, Gamification in MOOCs: A systematic literature review, Cogent Education 
10(2) (2023). https://doi.org/10.1080/2331186X.2023. 2275820. 

 [13] E. Ratinho and C. Martins, The role of gamified learning strategies in student’s motivation in high school and 
higher education: A systematic review, Heliyon 9(8) (2023). https://doi.org/10.1016/j.heliyon.2023.e19033. 

 [14] A. Zakaria, B. Anas, M. Ouçamah and C. Malki, A systematic review of gamification in Moocs: effects on 
student motivation, engagement, and dropout rates, Journal of Educators Online 21(2) (2024). 

 [15] A. Papadimitriou, Theories, strategies, and elements of gamified MOOCs - A systematic literature review, Asia 
Pacific Journal of Information Systems 34(1) (2024), 248-291. https://doi.org/10.14329/apjis.2024.34.1.248. 

 [16] F. Dahalan, N. Alias and M. S. N. Shaharom, Gamification and game based learning for vocational education 
and training: a systematic literature review, Education and Information Technologies 29 (2024), 1279-1317. 
https://doi.org/10.1007/s10639-022-11548-w. 

 [17] Fink, Conducting research literature reviews, Thousand Oaks, CA: Sage, 2012. 

 [18] J. M. Morse, M. Barrett, M. Mayan, K. Olson and J. Spiers, Verification strategies for establishing reliability 
and validity in qualitative research, International Journal of Qualitative Methods 1(2) (2002), 1322. 

 [19] C. A. Okoli, Guide to conducting a standalone systematic literature review, Communications of the Association 
for Information Systems 37(43) (2015), 879-910. https://doi.org/10.17705/1CAIS.03743. 

 [20] M. Templier and G. Paré, A framework for guiding and evaluating literature reviews, Communications of the 
Association for Information Systems 37(1) (2015), 112-137. https://doi.org/10.17705/1CAIS.03706. 

 [21] G. Paré, M. Tate, D. Johnstone and S. Kitsiou, Contextualizing the twin concepts of systematicity and 
transparency in information systems literature reviews, European Journal of Information Systems 25(6) (2016), 
493-508. https://doi.org/10.1057/s41303-016-0020-3. 

 [22] L. Uttley,  D. S. Quintana, P. Montgomery, C. Carroll,  M. J. Page, L. Falzon,  A. Sutton and D. Moher, The 
problems with systematic reviews: a living systematic review, Journal of Clinical Epidemiology 156 (2023), 
30-41. https://doi.org/10.1016/j.jclinepi.2023.01.011. 

 [23] G. K. Frampton, B. Livoreil and G. Petrokofsky, Eligibility screening in evidence synthesis of environmental 
management topics, Environmental Evidence 6(27) (2017), 27. https://doi.org/10.1186/s13750-017-0102-2. 

 [24] Y. Levy and T. J. Ellis, A systems approach to conduct an effective literature review in support of information 
systems research, Informing Science: The International Journal of an Emerging Transdiscipline 9 (2006),     
181-212. https://doi.org/10.28945/479. 

 [25] C. E. Lopez and C. S. Tucker, The effects of player type on performance: A gamification case study, 
Computers in Human Behavior 91 (2019), 333-345. https://doi.org/10.1016/j.chb.2018.10.005. 

 [26] E. S. Rivera and C. L. P. Garden, Gamification for student engagement: a framework, Journal of Further and 
Higher Education 45(7) (2021), 999-1012. https://doi.org/10.1080/0309877X.2021.1875201. 

 [27] L. Minzi, M. Siyu and S. Yuyang, A meta-analysis examining the effectiveness of gamification as a tool for 
promoting teaching and learning in educational settings, Frontiers in Psychology 14 (2023). 
https://doi.org/10.3389/fpsyg.2023.1253549. 

 [28] N. B. Niman, The Future of Higher Education, In: The Gamification of Higher Education, Palgrave Macmillan, 
New York, 2014. https://doi.org/10.1057/ 9781137331465_10. 

 [29] N. Sonwalkar, The First Adaptive MOOC: A case study on pedagogy framework and scalable cloud 
Architecture-Part I, MOOCs Forum 1 (2012), 22-29. https://doi.org/10.1089/mooc.2013.0007. 

 [30] A. Itani, B. Laurent and G. Serge, Understanding learner’s Drop-Out in MOOCs, Proc. 19th Int. Conference on 
Intelligent Data Engineering and Automated Learning, Part I, 2018, pp. 21-23. 
https://doi.org/10.1007/978-3-030-03493-1_25. 



Gamification and Adaptive Gamification in MOOCs: … 49

 [31] A. Chiappe and B. Castillo, Retention in MOOCS: some key factors, Essay Evaluation and Public Policies in 
Education 29(110) (2020), 112-134. https://doi.org/10.1590/S0104-40362020002802667. 

 [32] K. F. Hew and W. S. Cheung, Students’ and instructors’ use of Massive open online courses (MOOCs): 
Motivations and Challenges, Educational Research Review 12 (2014), 45-58. 
http://dx.doi.org/10.1016/j.edurev.2014. 05.001. 

 [33] L. Liliana, P. I. Santosa and S. S. Kusumawardani, Completion factor in massive open online course in 
developing countries: A literature review in 2015-2021, World Journal on Educational Technology: Current 
Issues 14(2) (2022), 456-472. https://doi.org/10.18844/wjet.v14i2.6919. 

 [34] K. Hone and G. El Said, Exploring the factors affecting MOOC retention: A survey study, Computers and 
Education 98 (2016), 157-168. https://doi.org/10.1016/j.compedu.2016.03.016. 

 [35] A. Ahmad, F. Zeshan, M. K. Salman, R. Marriam, A. Ali and A. Samreen, The impact of gamification on 
learning outcomes of computer science majors, ACM Transactions on Computing Education 20(2) (2020),      
1-25. https://doi.org/10.1145/3383456. 

 [36] M. Manal, A. Alhammad and M. Moreno, Gamification in software engineering education: A systematic 
mapping, Journal of Systems and Software 141 (2018), 131-150. https://doi.org/10.1016/j.jss.2018.03.065. 

 [37] M. Helmefalk, L. Marcusson and A. Sell, Who cares about fireworks? A study on digital coaching, 
gamification and exercise motivation, 53rd Hawaii International Conference on System Sciences, Hawaii: AIS 
Electronic Library (AISeL), 2020. http://hdl.handle.net/10125/63895. 

 [38] M. Nurtanto, N. Kholifah, A. Masek, P. Sudira and A. Samsudin, Crucial problems in arranged the lesson plan 
of vocational teacher, International Journal of Evaluation and Research in Education 10(1) (2021), 345-354. 
https://doi.org/10.11591/ijere.v10i1.20604. 

 [39] A. P. Lopes, L. Babo, J. Azevedo and C. Torres, Data analysis and learning analytics for measure effects of 
gamification in a math online project, INTED2017 Conference, 2017, pp. 8052-8062. 
https://doi.org/10.21125/inted.2017.1896. 

 [40] K. M. Kapp, The Gamification of Learning and Instruction: Case-Based Methods and Strategies for Training 
and Education, New York, John Wiley and Sons, 2012. 

 [41] R. S. Alsawaier, The effect of gamification on motivation and engagement, International Journal of Information 
and Learning Technology 35(1) (2018), 56-79. https://doi.org/10.1108/IJILT-02-2017-0009. 

 [42] Y. Lee, J. Choi and T. Kim, Discriminating factors between completers of and dropouts from online learning 
courses, British Journal of Educational Technology 44(2) (2013), 328-337. 
https://doi.org/10.1111/j.1467-8535.2012.01306.x. 

 [43] P. Bitrián, I. Buil and S. Catalán, Enhancing user engagement: The role of gamification in mobile apps, Journal 
of Business Research 32 (2021), 170-185. https://doi.org/10.1016/ j.jbusres.2021.04.028. 

 [44] A. Vaibhav and P. Gupta, Gamification of MOOCs for increasing user engagement, 2014 IEEE International 
Conference on MOOC, Innovation and Technology in Education (MITE), 2014, pp. 290-295. 
https://doi.org/10.1109/MITE.2014.7020290. 

 [45] A. Dominguez, J. Saenz-de-Navarrete, L. De-Marcos, L. Fernández-Sanz, C. Pagés and J. J. Martínez-Herráiz, 
Gamifying learning experiences: Practical implications and outcomes, Computers and Education 63 (2013), 
380-392. http://dx.doi.org/10.1016/j.compedu.2012.12.020. 

 [46] G. T. Huamaní, L. A. Rodriguez and C. Alca, Agile method and implementation of gamification in an 
engineering course, 2020 IEEE Global Engineering Education Conference (EDUCON), 2020, pp. 1815-1818. 
https://doi.org/10.1109/EDUCON45650.2020.9125280. 



A. Papadimitriou and N. Zikos 50 

 [47] K. Duggal, L. R. Gupta and P. Singh, Gamification and machine learning inspired approach for classroom 
engagement and learning, Mathematical Problems in Engineering 3(9922775) (2021). 
https://doi.org/10.1155/2021/9922775. 

 [48] R. Smiderle, S. J. Rigo, L. B. Marques, J. A. P. de Miranda Coelho and P. Jaques, The impact of gamification 
on students’ learning, engagement and behavior based on their personality traits, Smart Learning Environment 
7(3) (2020). https://doi.org/10.1186/s40561-019-0098-x. 

 [49] B. Kim, Understanding Gamification, Chicago: ALA Editions, 2015. 

 [50] J. Lee and J. Hammer, Gamification in Education: What, How, Why Bother?, Academic Exchange Quarterly 
15(2) (2011), 1-5. 

 [51] M. Li, S. Ma and Y. Shi, Examining the effectiveness of gamification as a tool for promoting teaching and 
learning in educational settings: A meta-analysis, Frontiers in Psychology 14 (2023). 
https://doi.org/10.3389/fpsyg.2023.1253549. 

 [52] X. Wei, Y. Chen, J. Shen and L. Zhou, Fail or pass? Investigating learning experiences and interactive roles in 
MOOC discussion board, Computers and Education 217(105073) (2024). 
https://doi.org/10.1016/j.compedu.2024.105073. 

 [53] B. Nguyen-Viet, C. Nguyen-Duy and B. Nguyen-Viet, How does gamification affect learning effectiveness? 
The mediating roles of engagement, satisfaction, and intrinsic motivation, Interactive Learning Environments 
33(3) (2024), 2635-2653. https://doi.org/10.1080/10494820.2024.2414356. 

 [54] S. Hallifax, A. Serna, J.-C. Marty and E. Lavoué, Dynamic gamification adaptation framework based on 
engagement detection through learning analytics, 11th International Conference on Learning Analytics and 
Knowledge, 2021, hal-03196746. 

 [55] G. M. Chans and C. P. Portuguez, Gamification as a strategy to increase motivation and engagement in higher 
education chemistry students, Computers 10(10) (2021), 132. https://doi.org/10.3390/computers10100132. 

 [56] R. Rohan, D. Pal, S. Funilkul, W. Chutimaskul and W. Eamsinvattana, How gamification leads to continued 
usage of MOOCs? A Theoretical Perspective, IEEE Access 9 (2021), 108144-108161. 
https://doi.org/10.1109/ACCESS.2021.3102293. 

 [57] O. Borrás-Gené, M. Martínez-Núñez and L. Martín-Fernández, Enhancing fun through gamification to improve 
engagement in MOOC, Informatics 6(3) (2019), 1-20. https://doi.org/10.3390/informatics6030028. 

 [58] M. Khalil, J. Wong, B. de Koning, M. Ebner and F. Paas, Gamification in MOOCs: A Review of the State of the 
Art, IEEE Global Engineering Education Conference (EDUCON 2018), 2018. 
https://doi.org/10.1109/EDUCON.2018.8363430. 

 [59] J. W. Chang and H. Y. Wei, Exploring engaging gamification mechanics in massive online open courses, 
Educational Technology Society 19(2) (2016), 177-203. http://www.jstor.org/stable/jeductechsoci.19.2.177. 

 [60] J. Chen, J. Feng, X. Sun, N. Wu, Z. Yang and S. Chen, MOOC dropout prediction using a hybrid algorithm 
based on decision tree and extreme learning machine, Mathematical Problems in Engineering 2019 (8404653) 
(2019). https://doi.org/10.1155/2019/8404653. 

 [61] A. Antonaci, R. Klemke, K. Kreijns and M. Specht, Get gamification of MOOC right! How to embed the 
individual and social aspects of MOOCS in gamification design, International Journal of Serious Games 5(3) 
(2018), 61-78. https://doi.org/10.17083/ijsg.v5i3.255. 

 [62] N. Ling, C. Chwen and C. S. Teh, Uncovering the satisfying MOOC gamification elements via fuzzy analytic 
hierarchy process, International Journal of Engineering and Technology 7(4.31) (2018), 426-430. 
https://doi.org/10.14419/ijet.v7i4.31.23723. 



Gamification and Adaptive Gamification in MOOCs: … 51

 [63] J. Looyestyn, J. Kernot, K. Boshoff, J. Ryan, S. Edney and C. Maher, Does gamification increase engagement 
with online programs? A systematic review, PLoS ONE 12(3) (2017). 
https://doi.org/10.1371/journal.pone.0173403. 

 [64] N. P. H. Arce and A. M. C. Valdivia, Adapting competitiveness and gamification to a digital platform for 
foreign language learning, International Journal of Emerging Technologies in Learning (IJET) 15(20) (2020), 
194-209. https://doi.org/10.3991/ijet.V15i20.16135. 

 [65] J. Shah and M. Khanna, Determining the post-adoptive intention of millennials for MOOCs: an information 
systems perspective, Information Discovery and Delivery 52(2) (2024), 243-260. 
https://doi.org/10.1108/IDD-11-2022-0109. 

 [66] B. Al Oraini, Self-determination and intention to adopt massive open online courses (MOOC) for professional 
development, E-Learning and Digital Media 0 (2024). https://doi.org/10.1177/20427530241256338. 

 [67] S. Assami, N. Daoudi and R. Ajhoun, Personalization criteria for enhancing learner engagement in MOOC 
platforms, IEEE Global Engineering Education Conference (EDUCON), 2018, pp. 1265-1272. 
https://doi.org/10.1109/EDUCON.2018.8363375. 

 [68] S. W. Vann and A. A. Tawfik, Flow theory and learning experience design in gamified learning environments, 
Ιn M. Schmidt, Α. Α. Tawfik, Ι. Jahnke and Y. Earnshaw, (eds), Learner and user experience research, An 
Introduction for the Field of Learning Design and Technology, EdTech Books, 2020. 
https://doi.org/10.59668/36. 

 [69] S. Bennani, A. Maalel and H. B. Ghezala, Adaptive gamification in E-learning: A literature review and future 
challenges, Computer Applications in Engineering Education 30 (2022), 628-642. 
https://doi.org/10.1002/cae.22477. 

 [70] Y. An, M. Zhu, C. J. Bonk and L. Lin, Exploring instructors’ perspectives, practices, and perceived support 
needs and barriers related to the gamification of MOOCs, Journal of Computing in Higher Education 33 
(2021), 64-84. https://doi.org/10.1007/s12528-020-09256-w. 

 [71] H. Zhao, A summary of the research on the teaching mode of MOOCs, Open Journal of Social Sciences 7 
(2019), 96-109. https://doi.org/10.4236/jss.2019.72007. 

 [72] A. Antonaci, R. Klemke, J. Lataster, K. Kreijns and M. Specht, Gamification of MOOCs Adopting Social 
Presence and Sense of Community to Increase User’s Engagement: An Experimental Study, In: M. Scheffel, J. 
Broisin, V. Pammer-Schindler, A. Ioannou, J. Schneider, (eds) Transforming Learning with Meaningful 
Technologies, EC-TEL 2019, Lecture Notes in Computer Science 11722 (2019). 
https://doi.org/10.1007/978-3-030-29736-7_13. 

 [73] E. Lavoué, Q. Ju, S. Hallifax and A. Serna, Analyzing the relationships between learners’ motivation and 
observable engaged behaviors in a gamified learning environment, International Journal of Human-Computer 
Studies 154(5) (2021). https://doi.org/10.1016/j.ijhcs.2021.102670. 

 [74] P. Brusilovsky and C. Peylo, Adaptive and intelligent Web-based educational systems, International Journal of 
Artificial Intelligence in Education 13(2-4) (2003), 156-169. 

 [75] K. Gynther, Design framework for an adaptive MOOC enhanced by blended learning: supplementary training 
and personalized learning for teacher professional development, The Electronic Journal of eLearning 14(1) 
(2016), 15-30. http://www.ejel.org/volume14/issue1/p15. 

 [76] D. de Notaris, S. Canazza, C. Mariconda and C. Paulon, How to play a MOOC: Practices and simulation, 
Entertainment Computing 37(100395) (2021). https://doi.org/10.1016/j.entcom.2020.100395. 

 [77] E. G. Rincón-Flores, J. Mena, M. S. Ramírez-Montoya and R. Ramírez-Velarde, The use of gamification in 
xMOOCs about energy: Effects and predictive models for participants’ learning, Australasian Journal of 
Educational Technology 36(2) (2020), 43-59. https://doi.org/10.14742/ajet.4818. 



A. Papadimitriou and N. Zikos 52 

 [78] C. S. Santiago Jr, J. Callanta, M. L. Ulanday, Z. Centeno and M. C. Bayla, Flexible learning adaptabilities in the 
new normal: e-learning resources, digital meeting platforms, online learning systems and learning engagement, 
Asian Journal of Distance Education 16 (2021), 38-56. https://doi.org/10.5281/zenodo.5762474. 

 [79] S. Osuna-Acedo, Gamification and MOOCs, In: D. Frau-Meigs, S. Osuna-Acedo, C. Marta-Lazo, (eds), 
MOOCs and the Participatory Challenge: From Revolution to Reality, Switzerland A. G.: Springer, 2021,      
89-101. https://doi.org/10.1007/978-3-030-67314-7_6. 

 [80] Q. Yang and Y.-C. Lee, The critical factors of student performance in MOOCs for sustainable education: A 
Case of Chinese Universities, Sustainability 13(14:8089) (2021). https://doi.org/10.3390/su13148089. 

 [81] N. Zaric and S. S. Cepanovic, Gamification of e-learning based on learning styles-design model and 
implementation, E-Learn: World Conference on E-Learning in Corporate, Government, Healthcare, and Higher 
Education, 2018, pp. 723-729. 

 [82] B. Heilbrunn, P. Herzig and A. Schill, Gamification analytics - methods and tools for monitoring and adapting 
gamification designs, In S. Stieglitz, C. Lattemann, S. Robra-Bissantz, R. Zarnekow and T. Brockmann (Eds.) 
Gamification: Using game elements in serious contexts, 2017, pp. 31-47. 
https://doi.org/10.1007/978-3-319-45557-0_3. 

 [83] B. Monterrat, E. Lavoué and G. Sébastien, Toward an adaptive gamification system for learning environments, 
7th Int. Conference on Computer Supported Education, 2015, pp. 115-129. 
https://doi.org/10.1007/978-3-319-25768-6_8. 

 [84] M. Morales, H. R. Amado-Salvatierra, R. Hernández, J. Pirker and C. Gütl, A practical experience on the use of 
gamification in MOOC courses as a strategy to increase motivation, In: L. Uden, D. Liberona, B. Feldmann, 
(eds), Learning Technology for Education in Cloud – The Changing Face of Education, LTEC 2016, 
Communications in Computer and Information Science 620 (2016). 
https://doi.org/10.1007/978-3-319-42147-6_1. 

 [85] A. C. M. Leung, R. Santhanam, R. C.-W. Kwok and W. T. Yue, Could gamification designs enhance online 
learning through personalization? Lessons from a Field Experiment, Information Systems Research 34(1) 
(2022), 27-49. https://doi.org/10.1287/isre.2022.1123. 

 [86] T. C.-H. Cheung et al., A study of business students’ motivation to learn in gamified MOOC courses, 108th 
ISERD International Conference 4(5) (2018), 16-21. 

 [87] G. Zichermann and C. G. Cunningham, Gamification by design: Implementing game mechanics in web and 
mobile apps, Sebastopol, CA, USA: O’Reilly Media, 2011. 

 [88] M. M. Alsofyani, Eleven game elements for female non-adaptive gamification courses, Heliyon 9(1) (2022). 
https://doi.org/10.1016/j.heliyon.2022.e12699. 

 [89] K. Tenório, D. Dermeval, M. Monteiro, A. Peixoto and A. da Silva, Exploring design concepts to enable 
teachers to monitor and adapt gamification in adaptive learning systems: a qualitative research approach, 
International Journal of Artificial Intelligent in Education 32 (2022), 867-891. 
https://doi.org/10.1007/s40593-021-00274-y. 

 [90] B. Huang and K. F. Hew, Implementing a theory-driven gamification model in higher education flipped 
courses: Effects on out-of-class activity completion and quality of artifacts, Computers and Education 125 
(2018), 254-272. https://doi.org/10.1016/j.compedu.2018.06.018. 

 [91] I. Buchem, C. Carlino, F. Amenduni and A. Poce, Meaningful gamification in MOOCs, Designing and 
examining learner engagement in the open virtual mobility learning hub, 14th International Technology, 
Education and Development Conference, 2020, pp. 9529-9534. https://doi.org/10.21125/inted.2020.1661. 

 [92] Ε. R. Saputro, S. Salam, M. Zakaria and T. Anwar, A gamification framework to enhance students’ intrinsic 
motivation on MOOC, Telkomnika 17(1) (2019), 170-178. https://doi.org/10.12928/telkomnika.v17i1.10090. 



Gamification and Adaptive Gamification in MOOCs: … 53

 [93] R. A. Bordini and O. Korn, Noneliness: A Gamified Mobile App to Reduce Loneliness Among University 
Students, Conference: CHI PLAY ‘21: The Annual Symposium on Computer - Human Interaction in Play, 
2021, pp. 87-93.  https://doi.org/10.1145/3450337.3483480. 

 [94] S. Bennani, A. Maalel and H. B. Ghezala, AGE-Learn: ontology-based representation of personalized 
gamification in e-learning, Procedia Computer Science 176 (2020), 1005-1014. 
https://doi.org/10.1016/j.procs.2020.09.096. 

 [95] J. Chen, B. Fang, H. Zhang and X. Xue, A systematic review for MOOC dropout prediction from the 
perspective of machine learning, Interactive Learning Environments 32(50) (2022), 1642-1655. 
https://doi.org/10.1080/10494820.2022.2124425. 

 [96] P. Bitrián, I. Buil, S. Catalán and D. Merli, Gamification in workforce training: Improving employees’ self-
efficacy and information security and data protection behaviors, Journal of Business Research 179(114685) 
(2024). https://doi.org/10.1016/j.jbusres.2024.114685. 

 [97] X. Xia and W. Qi, Driving STEM learning effectiveness: dropout prediction and intervention in MOOCs based 
on one novel behavioral data analysis approach, Humanities and Social Sciences Communications 11(430) 
(2024). https://doi.org/10.1057/s41599-024-02882-0. 

 [98] T. Katanosaka, K. M. F. Ferdous and K. Sakamura, PhyGame: an interactive and gamified learning support 
system for secondary physics education, International Journal of Advanced Computer Science and Applications 
15(6) (2024), 8. https://doi.org/10.14569/IJACSA.2024.0150611. 

 [99] R. R. Major and M. M. da Silva, Evaluating a gamified MOOC, Cogent Education 12(1) (2025). 
https://doi.org/10.1080/2331186X.2025.2479400. 

[100] I. Rodríguez, A. Puig and À. Rodríguez, Towards adaptive gamification: a method using dynamic player 
profile and a case study, Applied Sciences 12(1) (2022), 486.  https://doi.org/10.3390/app12010486. 

[101] S. Yogeswari, C. Fang-Fang and L. Tek-Yong, Dynamic adaptive gamification framework to improve user 
gamification experience for online training, International Journal of Information and Education Technology 
14(1) (2024), 42-49. https://doi.org/10.18178/ijiet.2024.14.1.2022. 

[102] M. A. Hassan, U. Habiba, H. Khalid, M. Shoaib and S. Arshad, An adaptive feedback system to improve 
student performance based on collaborative behavior, IEEE Access 7 (2019), 107171-107178. 
https://doi.org/10.1109/ACCESS.2019.2931565. 

[103] K. M. Mbabu, R. O. Oboko and S. Kamunya, An adaptive gamification tool for e-learning platform, Open 
Journal for Information Technology 2(2) (2019), 41-52. https://doi.org/10.32591/coas.ojit.0202.03041m. 

[104] Y. Maher, S. M. Moussa and M. E. Khalifa, Learners on focus: visualizing analytics through an integrated 
model for learning analytics in adaptive gamified e-learning, IEEE Access 8 (2020), 197597-197616. 
https://doi.org/10.1109/ACCESS.2020.3034284. 

[105] W. J. Hao and T. Zaidatun, Development of a Theoretical Framework of MΟΟCs With Gamification Elements 
to Enhance Students’ Higher-Order Thinking Skills: A Critical Review of The Literature, Journal of 
Information Technology Education: Research 23 (2024), 1-20. 

[106] N. Hocine, Attention-based Adaptation in Gamified MOOCs, International Conference on Information Systems 
and Advanced Technologies (ICISAT), 2021, pp. 1-7. https://doi.org/10.1109/ICISAT54145.2021.9678461. 

[107] G. Lampropoulos and A. Sidiropoulos, Impact of Gamification on students’ learning outcomes and academic 
performance: a longitudinal study comparing online, traditional, and gamified learning, Education Sciences 
14(4) (2024), 367. https://doi.org/10.3390/educsci14040367.  


