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ABSTRACT 
 
Context. SE is a growing field in both academia and industry, online SE education becomes 

more and more prevalent recent years. Massive Open Online Courses, as an emerging type of open 
educational resource, provide SE courses a much wider development space. But on the other hand, 
MOOCs limit SE courses because its low completion rate. Game elements are used to address this 
issue, but the impact of game elements on completion rate of specific MOOCs and SE courses in 
MOOCs are not clear. It is necessary to find whether and how game elements could help students 
finish SE courses. Explore the method and idea of improving SE courses in MOOCs through game 
elements. 

Objectives. In this study authors investigate what game elements are applied in SE courses in 
MOOCs platforms, evaluate the impact of MOOCs game elements on SE courses completion situation. 
Based on the analysis and summary of the data and result, propose suggestion to improve SE courses. 

Methods. Authors conduct a systematic literature to find the game elements used in SE courses 
in MOOCs.  Conducting the survey to get the data of the MOOCs game elements on completion 
situation in general and data of survey is analyzed by mathematical statistics. The interview is used to 
find how the game elements of MOOC and SE education simulation impact on learning SE courses on 
MOOCs by inductive content analysis. 

Results. In systematic literature review, 23 studies are selected from 358 papers of six databases. 
Forty-one responses of questionnaires are received and twenty interviewees take part in this study. 
Authors find that game elements have been applied in MOOCs in various ways and research results 
about effort of game elements are positive. In this study, the results of analyzing the received data in 
survey show that there is no significant impact of game elements on course completion rate. The 
interview shows that specific game element is necessary for students finishing their courses and some 
game elements are not well designed in students’ perspective. Two specific suggestions to improve SE 
courses are proposed according to survey and interview result. 

Conclusions. This research collects data through SLR, survey and interview, and evaluates the 
impact of game elements on SE course completion situation through analysis, comparison and 
summary. The result is helpful to people who design and develop the game elements in MOOCs 
platform. Focusing on the character of SE education and SE courses, some suggestion of designing 
and modifying the game elements are provided. This enables the game elements designer to target 
designing and arranging game elements better.  

Keywords: MOOCs, Completion rate, SE courses, Game element 
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1 INTRODUCTION 
1.1 Research background 

SE is a growing field in both academia and industry, therefore, online SE education 
becomes more and more prevalent recent years [1]. With the explosive growth of MOOCs, 
SE courses have a much wider development space. As a part of educational resource, 
MOOCs contain 58 million students, 700 universities and 6850 courses1. Among the courses, 
about 17.4% are computer science and SE courses and rank the second most courses 
(business and management courses are 19.3%). As an important part of MOOCs, SE courses 
are affected by MOOCs in two sides. In one hand, more and more students can learn SE 
course through MOOCs in an easy way. On the other hand, the SE courses are limited by the 
drawback and challenge of MOOCs. 

MOOCs are challenged by the low course completion rate [2], this may affect SE 
courses on MOOCs as well. At the beginning, MOOCs used game elements to address the 
challenge [3]. Many MOOCs platforms have applied game elements, the results of other 
researches and studies also show that game elements have positive influences on MOOCs [3, 
4, 5]. Game elements in MOOCs have attracted many attentions, many researches and 
studies focus on game elements. 

However, the problem is that the function of game elements for improving completion 
situation of MOOCs software engineering courses is not clear. Besides, most researches do 
not analysis the impacts of each game element separately [4] but focus on the game elements 
with limitation of specific environment and students [3, 5]. There is no research about the 
impact of each game element on completion situation of specific MOOCs SE courses. 
What’s more, SE course has different characters with other courses, for example, it needs 
more practice, more cooperation and industrial project [6, 7]. The character of SE course will 
make students who do not have enough experience of developing projects have a poor 
understanding of concept, function and method [8]. This may make students can not learn 
the SE courses well or finish the SE courses in time. So the performance of game elements in 
SE courses may be different with other courses. The SE courses should be separated and 
need further research. 

In this study, we aim to find out whether the game elements can help improve the 
completion rate, whether the game elements can help the student finish SE courses and how 
to modify game elements in SE courses in MOOCs. Authors conduct SLR, survey and 
interview, and evaluate the influence of game elements on completion situation through 
statistics analysis and content analysis. And according to the character of SE courses, giving 
some suggestions of game elements to SE courses in MOOCs. The detail of contribution will 
be described in section 7. 

1.2 Aims and objectives 
The aim of the thesis is to confirm the impact of MOOCs game elements on general 

courses completion rate and SE courses completion situation and give some suggestion to 
game elements of MOOCs SE courses. 

Objectives: 

1)  Find out the game elements used in SE courses in MOOCs platforms. 

2) Collect the data of relationship between game elements and completion rate in 
MOOCs platforms. 

                                                      
1 https://www.class-central.com/report/mooc-stats-2016/ 
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3)  Find what are interviewees’ attitudes about game element in SE courses of MOOCs 
and simulation software, and provide pointed suggestion. 

Research Questions 

Authors come up with three research questions to achieve the aims and objectives of 
this study: 

RQ 1  What are the game elements used in SE courses in MOOCs platforms. 

Description: Game elements are not only used in MOOCs education, but also in many 
other fields. So we need to know what game elements are used in MOOCs platforms. On the 
other hand, the SE course has its own character comparing to other courses, so whether the 
game elements used in SE course are same to the other courses needs to be confirmed. This 
is the fundamental of doing further research, following this, which game elements are used 
in which specific MOOCs platform and whether the game elements in SE courses in 
MOOCs are different can be found. 

RQ 2 How the game elements impact on course completion situation? 

RQ2.1 How the MOOCs game elements impact on completion situation in general? 

Description: Find the impact of game elements on completion situation in general. The 
data will be collected by survey and conduct statistic analysis to find the impact of game 
elements on the completion situation of MOOCs. The result of this reflects a general 
relationship between game elements and completion situation. Based on the result of analysis, 
comparing to the related work to find the reason of why we get this result. 

RQ2.2 How the game elements impact on completion situation in SE courses? 

Description: This question is answered by two steps. The first step focuses on impact of 
MOOCs game elements on SE courses situation. The data is collected through interview, and 
try to find out which game element is useful to help students finish SE courses in MOOCs 
and the reason. The second step focuses on the impact of game elements in SE education 
simulation on the SE courses completion situation. Find out whether and why the SE 
education simulation helps students finish the SE courses. 

RQ 3 How to improve the SE courses completion situation in MOOCs platforms by 
improving the design of game elements? 

Description: From the survey, we can get a result shows the impact of game elements 
on completion situation in general. Comparing the result of related work, we can get some 
suggestion to game elements in general. Then, from the interview, the respondents will tell 
us which game element is required and which is not in finishing SE courses in MOOCs. Also, 
they will provide some advices and drawbacks of game elements in their view. By 
concluding these informations from respondents, we can get the idea of the MOOCs game 
elements to improve competition situation of SE courses. And in the interview, the attitude 
of game elements in SE education simulation will be asked. Through the answers from 
respondents, we can know which game element of SE education simulation can help students 
finish SE courses. And whether the game element can be used in MOOCs SE courses. 
Combing the information from three aspects together, we can provide suggestion to improve 
SE courses completion situation on MOOCs through game elements. 
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1.3 Acronym Table 
Table 1 The Acronym Table 

ID Acronym Full Name 

1 MOOCs Massive Online Open Courses 

2 OER Open Educational Resources 

3 ANOVA Analysis Of Variance 

4 SPSS Statistical Product and Service Solutions 

5 SLR Systematic Literature Review 

6 SE Software Engineering 

7 GE Game Element 

 

1.4 Thesis structure 
The whole thesis contains seven sections to show authors’ study step by step. In the first 

section, introduction, authors describe the research background, motivation, aims and objects 
of this thesis. In section 2, background knowledge, authors talk about four key concepts, 
MOOCs, game elements, SE education and SE education simulation software. In section 3, 
related work, authors discuss the relevant studies of impact of game elements on course 
completion rate of MOOCs and the impact of SE education simulation on SE course. In 
section 4, method, authors discuss the motivation of selecting specific research method and 
how these methods are planned. In section 5, result analysis and discussion, the result and 
analysis of SLR, survey and interview are shown. Also authors discuss the result of this 
research after each part of result and the comparison with the related work result, propose 
suggestions for MOOCs developers.  In section 6, the validity of the method and result are 
discussed. Section 7 includes conclusion and future work, authors summary the answers to 
RQs, contribution of this thesis and describe future work. 
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2 BACKGROUND KNOWLEDGE 
In this section, the author will give explanation of some important concepts of the thesis. 

Including MOOCs, game elements, SE education character and SE education simulation 
software. 

2.1 MOOCs 
Massive Online Open Courses (MOOCs) are the main branch of open educational 

resources (OER) whose aim is providing a strategic opportunity to improve the quality of 
education [9]. Follow e-learning and distance learning, MOOCs have influenced the way of 
our daily study. As Masters [10] said “The Massive Open Online Course (MOOC) is an 
emerging method of education”. Massive Open Online Course has developed into a 
significant talking point for universities, education reformers and companies [11]. In recent 
years, more and more companies and universities focus on MOOC and the MOOCs users are 
increasing quickly [11]. 

As a new addition in the field of open educational resources (OER), MOOCs do not 
have a widely accepted definition [12]. In 2016, Kaplan and Haenlein [13] from Kelley 
School of Business defined MOOCs as “open-access online courses that allow for unlimited 
participation”.  MOOCs platforms also provide free courses and options of open registration, 
and MOOCs contain four different features and they are discussed in order. 

Massive 

Massive means much larger student number than traditional education and earlier online 
courses. Early MOOCs had in the range of 2,000 students [11], Coursera has 23 million 
students in total by the end of 20161. 

Open 

In terms of access, ‘open’ means the MOOCs platforms are open to everyone, everyone 
could enjoy free registration and enroll in courses [11]. Besides, ‘open’ also means that basic 
educational resources provided by MOOCs platforms should be free. In for-profit platforms 
like Udacity, the paying students could enjoy other services like participating assignments 
and exams, discussing with teachers, opportunity to get credits and certificate.  

Online 

The courses are provided via the Internet, therefore students could learn without the 
limitations of distance and place [11]. 

Course 

Most courses in MOOCs platforms are provided by universities, others are from 
individual [11]. The courses have a set start and stop time and may include extra services 
like assignments, unit tests and exams. 

MOOCs have made great contributions to education area. They provide education 
resources of top universities to everyone. Siemens [11] believe that MOOC is a power shift 
toward increased equity between educator and learner. MOOC also shows the value of 
online learning to public. The number of MOOCs platforms keeps increasing, Coursera, edX, 
Udacity, FutureLearn, Wangyi Open are well-known platforms among them. 

It is obvious that MOOCs are still growing quickly [9]. The number of MOOCs 
platforms, cooperators, teachers and students is increasing with the development of MOOCs. 
Figure 1 shows the upward trend of course number from 2012 to 2017. 
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Figure 1 Growth of MOOCs1 

Since the “Year of MOOC”, MOOCs have attracted many attentions from media, 
investors, students and universities [11]. And MOOCs are developing quickly to adapt the 
growing market. Though, MOOCs are facing some big challenges. In particular, MOOCs 
have low course completion rates [2], face challenges of plagiarism and risk de-skilling the 
professoriate. Most MOOCs platforms are facing the much lower course completion rates 
than traditional schools. The completion rate of a course in MIT is only 4.6%. The course 
completion rates of current platforms are about 10% to 20%, and may exceed 40% 
occasionally [2, 14, 15]. To address the challenge of low course completion rate, developers 
have applied game elements in MOOCs. 

2.2 Game elements 
It has been a long history to use game design techniques and game elements in other 

areas. In human-computer interaction (HCI) domain, the relative researches began in the 
early 1980s [16, 17]. But until 2002, the word “gamification” was coined by Pelling [18]. 
More simply gamification is the gamify things by using elements from games [19]. Because 
of the good prospects of gamification, it attracts more and more attention from businessmen 
and researchers [20]. Nowadays gamification has been widely applied in industry, commerce, 
education and daily life [21, 22]. 

What is gamification? There is no uniform definition of gamification by now. 
Marczewski [18] defined gamification as “using of game design techniques, game thinking 
and game mechanics to enhance non-game contexts”. According to Zichermann’s definition 
[23], game mechanics and game dynamics are applied to non-game activities to engage and 
motivate users. Huotari and Hamari [24] thought Gamification as “a form of service 
packaging with a rules-based core service to motivate and support the users”. 

Applying gamification to education area has been proved as an excellent choice [25]. 
Game elements are parts of gamification which are used in MOOCs platforms [19]. Game 
elements contain leaderboard, which shows ranking list of students in a course to motivate 
students, and badge, level, points, tokens, progress bars, time constraint and so on. 

Deterding et al [26] defined game elements as “elements that are characteristic to 
games”. Werbach and Hunter [27] gave an informal explain about game elements: “the small 
pieces that build games”. Even further, Reeves and Read [28] explained what exactly game 
elements conclude: 
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“Self-representation with avatars; three-dimensional environments; narrative context; 
feedback; reputations, ranks, and levels; marketplaces and economies; competition under 
rules that are explicit and enforced; teams; parallel communication systems that can be 
easily configured; time pressure”. 

To make the game elements more visualized, Cheong and Filippo [19] classified game 
elements on various levels of abstraction and give examples in Figure 2. 

 

Constraints, 
emotions, narrative, 

progression, 
relationships

Game Elements

Mechanics

Progresses that 
engage player by 
moving actions 

forward.

Dynamics

High level aspects of 
game that have to 
be considered and 
managed, but not 

directly 
implemented into 

games. 

Components

Specific forms of 
mechanics or 

dynamics.

Challenges, 
competition, 
cooperation, 

feedback, reward

Achievements, 
avatars, badges, 

levels, points, teams

Categories&
Description

Examples

 
Figure 2 Categories, description and examples of game elements [19, 27] 

2.3 SE education Character 
To understand the character of SE education, we first need to know what is SE. Typical 

formal definitions of SE are: 

"The systematic application of scientific and technological knowledge, methods, and 
experience to the design, implementation, testing, and documentation of software"[29] 

According to the definition, SE is an area with a wide range of concepts and knowledge. 
So the diversity of topics will lead some difficulty to an effective education [30]. The typical 
SE education involves one or more characters as follows [31]: 

1) The SE education contains a series of theoretical lectures, including too much 
concept and content, for example, life cycle models, methodologies, modeling 
techniques, and desired properties of the set of artifacts to be produced.  

2) It requires more practice in the real world. A small project of software 
development is practiced by students, including some example processes, and 
direct feedback is provided by the project teacher. In one seminar the aim of 
education focuses on one specific detail of the whole developing process.  

3) The knowledge of SE updates very fast nowadays. 

  

https://en.wikipedia.org/wiki/Software_engineering#cite_note-IEEE24765-5
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However, the typical SE education can not meet the requirement of real software 
developing [8, 32, 33, 34]. From some researches, the authors conclude two main challenges 
of SE education as follows: 

1) How to provide students with practical experiences in the real world, which is 
complex, full of inconsistencies, and ever changing when developing software 
systems [35, 36, 37]? 

2) How to teach students enough skills needed in software development? Because 
lectures and class projects alone cannot adequately teach about the software 
process [8, 38]. 

These are two main challenges of SE education, there may be other challenges of SE 
education. However, this thesis focuses on these challenges because they can be solved by 
SE stimulation in some degree [8, 36, 37, 38]. 

2.4 SE Education Simulation 
There are many alternatives teaching or learning approaches used in SE education 

environment. They become the supplementary tools to the traditional SE teaching methods. 
Among these alternatives, process simulation attracts a lot interest in recent years [36]. 

Compare to the traditional learning approaches, for example, lecture and group project, 
process simulation increases the opportunity of learning by failure without any loss in reality 
[36]. A lot of researches in this field have been reported. Most of these studies focus on 
creating a new simulation game for SE education, or applied a simulator in an educational 
context [36]. Here is the table showing the name of process simulator [36]: 

Table 2 Game or non-game SE simulation 

Game or non-game Process simulator 

Game 
SimSe, SESAM, SPIAL, Incredible Manager, AMEISE, 
Connolly’s, MO-SEProcess, qGame, SimJavaSP, SimVBSE, 
TREG, X-MED 

Non-Game GENSIM, Collofello’s, Barros’s 
 
Students can learn more concepts and knowledge through the game simulator, for 

example, simple waterfall model [39], process development sequence [40]. Also, game 
simulator provides the inputs and outputs with more friendly user interface, animations, 
game design and learning theory[36]. The game simulator has its own advantages, and we 
focus on the game simulator according to our research aim. And two representative SE 
education game simulation software are introduced bellow: 

First one is SimSE, it is an educational, interactive, fully graphical computer game that 
simulates SE processes, and is designed specifically to train students in situations that 
require an understanding and handling of software process issues [37]. SimSE is a graphical 
simulation game reported by Navarro and Hoek in 2004 [41]. It builds a simulation 
environment, which provides not only model builder tool [42] but also 6 process models [43]: 
a waterfall model, an inspection model, an incremental model, an Extreme Programming 
model, a rapid prototyping model, and a Rational Unified Process model. A Process Model 
Profile is transformed into SimSE, which provides a viable way of building new model in 
SimSE [40]. SimSE could be applicable for SE students with different background and 
ability [43]. 

The second game simulator is MO-SEProcess, which is a multiplayer online game 
based on SimSE [44]. It extended SimSE to 3-D UI using a game called Second Life [12], 
also the collaboration and competition are enhanced in MO-SEProcess. Six different SE 
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roles are provided and the players in the game form a team for developing the project. 
However, the game only supports traditional waterfall model [44].  

The game simulator is a technique to help students learn SE, the specific effect of game 
simulator on the SE education will be introduced in section 3.2. 
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3 RELATED WORK   
The related work has two aspects according to the aim, first is the impact of game 

elements on completion rate on MOOCs, second is impact of simulation software on SE 
education. 

3.1 Impact of game elements on completion rate 
As an emerging industry and research hotspot, MOOCs attract a lot of attention and 

many relevant studies are published. Authors describe these studies and a summary is 
provided at the end of this section. 

Krause et al [4] from Leibniz University found that the challenge of high dropout rate in 
many MOOCs. Authors aimed to find whether gamification with social elements has a good 
influence on increasing retention and learning success in online courses. In this research, 
authors conducted an experiment to collect data then analyzed the data with statistical 
analysis, like multivariate analysis of variance (MANOVA) and analysis of variance 
(ANOVA). The relevant game elements in this research contain achievements, badges, score 
points, leaderboards and time limit. 

The experiment was conducted with three conditions, plain condition, game condition 
and social game condition. After analyzing the data from experiment, the result shows that: 

1) Compared with Plain Condition, Game Condition has a 25% increase and Social 
Game Condition has a 55% increase in course retention. 

2) Compared with Plain Condition, Game Condition has a 22.5% increase and Social 
Game Condition has a 40% increase in course test score. 

This research proved that social game elements have strong improvements in increasing 
course retention and learning success [4]. But in this research authors did not analyze the 
impact of each game element on course retention and learning success. Besides, this research 
lacks data of long period experiment, we do not know whether the function of game 
elements and social game elements could be stable in a long period of time. 

Gené et al [3] from Technical University of Madrid wanted to build a new game-based 
model of MOOCs to increase the course completion rate in MOOCs. Their work began from 
cooperative MOOC model of Fidalgo. The cooperative MOOCs model has the features of 
xMOOCs and cMOOCs. The authors built their model by using game, including game 
elements and game mechanism in cooperation MOOC model. In this research, authors did 
not test their model so they have no relevant data to prove their new model could solve the 
problem of high dropout rate. 

Vaibhav and Gupta [5] aimed to find the function of gamification in MOOCs. They 
used case study, experiment and survey as methodologies in their research. The case study 
was about edX. In the case study authors showed their statistics of edX courses organized by 
discipline and the countries of course providers. The experiment was conducted in two 
groups: Group A and Group B. The only difference is whether the environment is gamified 
or not. Each group has 50 volunteering candidates. The candidates both had a 3-days course 
first and followed a test. The result was come up by comparing the data of two groups. The 
result shows: 

1) The students in gamified environments have a better performance than the students 
in non-gamified environment. In gamified group 72% students passed the exam, 
the data in non-gamified group is 44%. 

2) Fewer students in gamified group denied to participate in tests, the data is 16% to 
30%. 
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The survey was conducted after the course to gamified environment candidates. And the 
result shows that more than 70% students feel they have fun and have improvement in the 
course [5]. 

Cheong and Filippo [19] conducted a survey to analyze student perception of game 
elements. Authors gave two classification ways of game elements. These two ways both are 
based on the abstraction level. Game elements are divided into five levels in the first 
classification and three categories in the second classification, the latter is used in our thesis 
(see in Figure 3). Survey questionnaire was divided into two parts: demographic part and 
game playing experience part. In the second part authors used 11-point Likert scale to 
measure usefulness of game elements.  The data from survey was analyzed quantificationally 
and qualitatively. In quantification analysis authors used statistics approaches like Shapiro–
Wilk test, Levene’s test and Kruskal-Wallis test.  Authors gave an overall result first, then 
analyzed the student perception of six game elements in four different conditions. The result 
shows that 93.75% students willing to use gamified education [19]. Meanwhile the six 
elements are proved useful but they seem equal to students, no student has particular 
preferences for these game elements. 

Dona et al [45] conduct a research to find the impact of badges in Carpe Diem MOOC 
(CD MOOC). Authors use exploratory research design as their methodology. They send 
questionnaires to 155 participants and 29 among the participants are willing to be 
interviewed. The data shows that 74.4% participants strongly enjoy earning badges in 
learning. Finally authors find that badges in CD MOOCs have positive effect on the students 
and badges could motivate and engage students of CD MOOCs [45]. 

Hamari et al [2] conduct a literature review to answer the question: does gamification 
work? In their research they examine 24 empirical studies, among them 9 studies are about 
gamification in education/learning area. In these 24 studies various game elements are tested, 
including points, leaderboards, achievement, level, story, clear goals, feedback, rewards, 
progress and challenge. This research indicates that gamification has positive effects, but the 
effects depend on how the gamification is implemented and on the users using it [2].    

Hakulinen et al [46] aim to find whether achievement badges could impact students’ 
behavior in TRAKLA2 online learning environment. Authors conduct an experiment to 
answer the question. Students are divided into two groups, one group with achievement 
badges the other without game element. The experiment shows that the achievement badges 
have good effect on students’ behavior like encouraging student to complete assignment 
earlier and self-reflection. Meanwhile, the result also shows that achievement badges do not 
impact on the grading [46]. 

Chang et al [47] have conducted a research to explore and identify engaging 
gamification mechanics in MOOCs. The authors conduct an interview firstly and identify 40 
gamification mechanics. Then authors conduct a survey to determine the relative 
engagingness of the 40 gamification mechanics. Authors use fuzzy-AHP approach to analyze 
the weight of each gamification mechanics and find that the top 10 most engaging mechanics 
account for 51.68% of engagingness [47]. 

The relevant studies show that game elements have been used in MOOCs. The results 
of these studies proved that game elements provide positive effect on MOOCs. These 
positive effects lead to better performance of students. Students are interested in game 
elements and believe that game elements are helpful in their study. Majority of the students 
in the gamified environment get higher scores and become more positive. 

Although many researches about game elements in MOOCs have been conducted, 
however, the impact of each game element on course completion rate SE courses in MOOCs 
is not clear. Many researches are about game elements but they do not analysis the impacts 
separately and few focus on SE area. In our study, we will identify the game elements and 
analysis the impact game element on course completion rate of SE courses in specific 
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MOOCs platforms (Course, Udacity, edX, Wangyi Open). Our result will show the value of 
each game element for course completion rate and we can provide suggestions to modify SE 
courses in MOOCs based on the result. 

3.2 SE education Simulation  
SE course is different with other courses according to its own character, so the 

challenge it meets is also different, simulation is a alternative to help solve some problem 
[30]. This section focuses on the impact of game simulator on SE education through some 
related work. 

1) The SE education simulation can help SE students in knowledge intake. 

The thesis[30] result shows that either individual or in pairs can have an improvement 
in knowledge intake after playing the game. Also, the thesis results may be used in the 
design and development of games for SE education in general, the quality of the game 
should be improved, the maximum number of the identified game design patterns should be 
considered, covering as much learning functions as possible[30].  

2) The SE education simulation can provide a practical experience 

This research [13] introduces two game simulators, Problems and Programmers, a 
physical card game that simulates a SE process; and SimSE, which is introduced in section 
2.4. The conclusion shows that the both games can provide students a practical, high-level 
experience of a realistic SE process in an engaging manner. 

3) SE education simulation motivates students and raise their interests.  

As an engaging learning method, simulation motivated students [48, 49] and raised their 
interests in SE [43, 50]. 

4) The SE education simulation provides more cooperation elements than tradition SE 
education. 

The initial evaluation reported that 16 (out of 22) students thought that the most they 
learn from the game is communication and collaboration [44]. 

Summary: According to the related work, the SE education simulation has positive 
impact on SE students. And some result can be used in design games in SE education [30], 
game elements are the elements using game design, game thinking in the non-game context 
[18]. The positive of game simulator in SE education has been confirmed, so the game 
design and game thinking of it may be useful to design and improve the MOOC game 
elements, which can help improve SE education on MOOCs.  
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4 METHODOLOGY  
Some methods are conducted to answer the research questions. The description and 

design of each method are shown in order in this section.Section 4.1 is the design of SLR, 
section 4.2 is the motivation and steps of survey, section 4.3 shows the motivation and some 
basic information of the interview.  And the section 4.4 is the description of some analysis 
methods, section 4.5 describes how the methods are associated with the research questions 
and the section 4.6 explains risks and the solutions. 

4.1 Systematic Literature Review 
The aim of conducting SLR is to find what game elements are used in the SE courses in 

MOOCs platform. Without this, the survey and interview can not be designed, this is the 
fundamental of further research in this thesis. 

A systematic literature review is a research method which helps researchers identify, 
evaluate and interpret all available research about research question, topic area [51]. 
Systematic literature review is one type of review, others are systematic mapping studies and 
tertiary reviews. By conducting a systematic literature review authors could get the 
knowledge about:  

1) Background and framework of the research;  

2) Existing researches in the particular area;  

3) The gaps of a particular area. 

Most research starts with a systematic literature review of some sort because systematic 
literature review has following advantages [51]: 

1) Decreasing the opportunity of bias. 

2) Data could be analyzed with meta-analytic techniques in quantitative studies. 

3) Could help researchers cover all the information of the topic.  

On the other hand, systematic literature review needs more effort than traditional 
literature review.  

Why do not choose systematic study mapping 

Based on the definition of Kitchenham [51], Systematic mapping study is  

“A broad review of primary studies in a specific topic area that aims to identify what 
evidence is available on the topic.” 

Petersen et al [52] said SLRs aim at synthesizing evidence, while systematic mapping 
studies are primarily concerned with structuring a research area. The reason why we conduct 
a review is to know the background of specific topic, find the gaps and evidence, then, 
answer the first research question. But based on Petersen’s description, systematic mapping 
study is mainly used to structure a research area. It is obvious that systematic mapping study 
does not meet our requirement. That is why systematic mapping study are not chosen in our 
thesis. 

Why we choose SLR 

The reason to choose SLR as a review method is that SLR could help authors get 
exhaustive review of the current literatures with minimized bias, this would help authors to 
identify gaps in their study scope. According to the definition of Kitchenham [51], SLR is 

“A form of secondary study that uses a well-defined methodology to identify, analyse 
and interpret all available evidence related to a specific research question in a way that is 
unbiased and (to a degree) repeatable.” 
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Authors could get the background and relevant information of specific research scope. 
We aim to find gaps in SE MOOCs courses and game elements area, then, identify the game 
elements to answer the research question. An SLR could meet our requirements. Besides, in 
this thesis, MOOCs is an emerging thing, SLR could help authors get all the relevant 
knowledge of MOOCs and game elements and authors need to identify gaps of applying 
game elements in MOOCs exactly to continue research, as the result of these reasons, 
systematic literature review is selected. 

In this thesis, systematic literature review follows the guideline of Kitchenham [51]. 
The systematic literature review contains three main phases: planning the review, conducting 
the review, reporting the review. The former two phases are described in section 4.1.1 and 
section 4.1.2, reporting the review is described in section 5.1. 

4.1.1 Planning the Review 
To conduct survey and interview, we need to know what game elements are used in 

MOOCs and SE courses in MOOCs. During the preliminary study of the four target MOOCs 
platforms, we find that the game elements in SE courses are the same with other courses in 
these four MOOCs platforms. So when we plan and conduct SLR, we focus on the game 
elements in MOOCs. 

4.1.1.1 The motivation of a systematic literature review  

Before the systematic literature review is conducted, authors need to find whether the 
same work has been done by others or not. If the same work has been done, authors could 
learn the methods and results of the work. 

Authors search similar systematic literature reviews in IEEE Xplore and Inspec in 
following search string: 

(((massive open online course) OR (MOOC)) AND (game element)) AND ((systematic 
review) OR (research review) OR (systematic literature review)) 

No result is found, so authors begin their own systematic literature review. 

4.1.1.2 Review Research Question 

The main aim to conduct systematic literature review is to answer RQ 1, then authors 
identify review research question based on RQ 1.  

So the review research question is: 

What are the game elements used in MOOCs platforms? 

4.1.1.3 Review Protocol 

Based on the guidelines of Kitchenham [51], search string should base on the keywords 
of research questions which including Population, Intervention and Outcome. Population is 
“MOOC or Massive Open Online Course”. Intervention is “game element”. Because this 
research area is new area and authors want to have an overall understanding, the Outcome is 
empty. The research area is very narrow and synonym is very less, in Table 3 the search 
keywords and the alternative keywords are shown.  

Table 3 Search string keywords 

ID Keywords and alternative keywords 

A1 MOOC 

A2 Massive Open Online Course 

B1 Game element 

B2 Gamification element 
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The search string should be: 

 (“MOOC” OR “massive open online course”) AND (“game element” OR 
“gamification element”) 

Authors search relevant literatures from six popular databases:  
 IEEE Xplore   

 Science Direct   

 Scopus          

 Inspec             

 ACM digital library   

 ISI Web of Science    

4.1.1.4 Study Selection Criteria 

In order to reduce the bias and get exact information, study selection criteria is designed 
based on guidelines of Kitchenham [51] and RQ 1. 

Inclusion criteria: 

IC 1 The studies are published from 2012 to 2016 (because that 2012 is the 
“Year of MOOCs” and the “big three (Coursera, Udacity and edX)” were 
built in 2012). 

IC 2 The studies are in English. 

IC 3 The studies are only published in conference, journals and other peer-
reviewed type. 

IC 4 The studies are available in full text. 

IC 5 The studies are focus on game elements in MOOCs. 

Exclusion criteria: 

EC1 The studies were published before 2012. 

EC2 The studies are not in English. 

EC3 The studies are not available in full text. 

EC4 The studies do not focus on game elements in MOOCs. 

4.1.1.5 Quality Assessment Criteria 

The aim of quality assessment is minimizing bias and maximizing validities of the 
studies. Table 4 shows the quality assessment criteria. 

Table 4 Quality Assessment Criteria Form 

ID Criteria Description YES/
NO 

1 

Are the aims of 
studies clear 

stated?  

The aims show the goal and reason of the 
studies. Clear aims help readers understand the 
structure of a study and are important for other 
researchers to judge whether the study is relevant 
with specific topic. Unclear aims may lead bias and 
inconsistent. 

 

2 Are the 
methodologies in 
the studies clearly 

It is important to state the methodologies used 
in the study, without a clear methodology, the 
study may be untrustworthy and hard to 
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stated? understand. 

3 Are there 
limitations and 

risks described in 
the studies? 

Limitations and risks could show the shortage 
of the study, they help ensure the preciseness and 
reliability of studies. 

 

4 
Are the findings 

are clearly stated? 

The clear findings are important for readers, 
meanwhile, the findings are the value part of a 
study. The worth of studies may decrease without 
clear findings.  

 

4.1.1.6 Piloting 

Although authors design the systematic literature review together, it is also necessary to 
pilot selection criteria, data extraction strategy and quality assessment criteria to decrease 
opportunity of bias and misunderstandings.  

Both authors choose four studies to read. After reading authors record the information 
of selection criteria and quality assessment criteria of each study, fill out the data extraction 
form.  Then authors change their studies and do above work again. After that authors 
compare their result to check bias and misunderstanding. Then discuss the differences and 
fix the criteria and form.   

4.1.2 Conducting the Review  
4.1.2.1 Data Extraction Strategy 

In order to answer the review question of this thesis, authors need a data extraction form 
to record the information researchers obtain from the primary studies accurately [51]. Table 
5 shows the final data extraction form.  

Table 5 Data extraction form 

Data Item Description 

Title The title of the published study 

Authors All the authors of the studies 

Published year In which year was the study published (from 2012 to 2016) 

MOOC type Can be xMOOC, cMOOC, unclear and others 

Game elements Can be common elements likes Progress bars, Feedback, 
Achievement, Reward mentioned in search string and unclassified 
elements. 

Evaluation of game 
elements 

Can be positive, negative, mixed and not evaluated, used to 
describe the function of game elements. 

Research methods  Can be survey, case study, experiment and others 

Perspective Can be user, developer, provider, cooperator and others  

Problems/Challenges What are the problems authors want to solve with game 
elements 

Solutions The detailed approach to solving the problem 

Results/Findings The claims stated in the study 
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4.1.2.2 Identification of Research Papers 

The main aim to conduct a systematic literature review is to get all the relevant studies 
about game element in MOOCs. Authors want to get relevant knowledge and know how 
game element benefit MOOCs platforms. Because no similar SLR has been conducted, so 
authors conduct this SLR to find out what game elements are used in MOOCs. Authors 
search relevant studies in six databases: IEEE Xplore, Science Direct, Scopus, Inspec, ACM 
digital library and ISI Web of Science. Authors identify papers base on the study selection 
criteria and quality assessment criteria to make sure the studies focus on our research area 
and could provide useful information.  

4.1.2.3 Steps of conducting SLR 

There are six steps including applying selection criteria and adding limitations on the 
papers. The graphical representation of conducting the SLR is shown in Figure 3. Authors 
extract the data of the 23 papers according to the data extraction form. The result is in 
Appendix I. 

Step1 The first step is applying search string in IEEE Xplore, Science Direct, 
Scopus, Inspec, ACM digital library and ISI Web of Science. We get 358 papers in 
total and all papers found are published from 2013 to 2016.  

Step2 Then we check whether these papers satisfy the study selection criteria. The 
papers must be published from 2012 to 2016; in English; in conference, journals 
and other peer-reviewed type. And the papers must be available in full text. 90 
papers are moved and authors get 268 papers in this step.  

Step3 After applying the inclusion criterion 1 to inclusion criterion 4, authors screen 
the title of each paper to find the irrelevant papers. In this step 132 papers are 
moved and 136 papers left.  

Step4 Next, we screen the abstract, introduction and conclusion to ensure the papers 
left focus on game elements in MOOCs. In this step, 51 papers are left.  

Step5 Among the 51 papers authors find that there are 12 papers are duplicates, so 
there are 39 papers left.  

Step6 Finally, after we screen full text and apply quality assessment criteria on 39 
papers we move 16 papers. So we totally get 23 papers in the end. 
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title 

136 papers left
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abstract, 

introduction, 
conclusion and 
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51 papers left

After checking 
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After full text 
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Figure 3 Steps of selecting the papers 
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4.2 Survey 
This section explains the reason of using questionnaire in survey and the design of the 

questionnaire. The aim of conducting the survey is to collect the data of students’ completion 
situation and their view of each game element. The data from the survey is the fundamental 
to conduct the statistic analysis. 

4.2.1 Reason for choosing survey 
A survey is “a system for collecting information to describe, compare, or explain 

knowledge, attitude, and practices or behavior” [53]. The aim of conducting the survey is to 
collect the information and data about game elements and course completion rate in different 
MOOCs platforms. Also, the case study and experiment may also help to collect the data, 
however, there are some limitations for us to conduct them.   

Why do not use Case Study 

Case study is a research strategy which focuses on a case in its own right, and the 
context of the case is taken into consideration. The case can be an individual person, a group, 
a setting, an organization and so on [54].The context or setting is very important to the case 
study, it can not be separated [54]. However, the aim of this research is to find the 
relationship between game elements and completion rate, they are a part of the MOOCs 
platform. Meanwhile, the MOOCs platform contains many aspects, students and teachers 
come from all over the world, it is hard to take the whole context into consideration. And 
some data, for example, the completion rate, is the secret data for the MOOCs companies, it 
is not open to the students like us. So the case study is not suitable to this research according 
to the aim. 

Why do not use Experiment 

Experimentation is a research strategy that the experimenter separates the participants 
into different group according to the different condition. The experimenter can manipulate 
one or more independent, control all the dependent variables, and measure the effects of the 
manipulation on the dependent variables [54]. The experiment method can help us do this 
research, but there are two problems. Fist, the courses on MOOCs cost too much time, each 
course will cost more than 10 hours, and what kind of courses can attract most people is the 
problem. It is really hard to find enough participants to conduct the experiment. The second 
problem is that there are 8 independent variables (game elements), so the scale of the 
experiment will be too big. It requires tremendous time and resources, so it is hard for us to 
conduct an experiment like this. 

Based on the explanation above, case study and experiment are not suitable to our 
research. 

According to the view of Colin [54], the advantages of using survey to collect the data 
are shown: 

1) The survey provides a relatively simple way of studying attitudes, values, 
beliefs and motives of people. 

2) The survey may be used in getting general data from almost any human 
population. 

3) High amounts of data standardization. 

4) The survey is usually the easiest or only method to collect data from a large 
set of people. 

5) The survey can help research collect huge amounts of information in a short 
period of time with very low cost. 
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According to the aims and objectives of this research, we need data from a large 
number of people to conduct statistics analysis. The number of response may influence the 
veracity and validity of our result. We choose survey because that survey is the easiest or 
only method to collect data from a large set of people [54]. And take money and time cost in 
consideration, survey is the most suitable for this study.  

Meanwhile, the survey is not perfect, it also has some disadvantages [54]:  

1) Data are affected by the characteristics of the respondents (e.g. their memory, 
knowledge, experience, motivation and personality). 

2) Respondents won't necessarily report their beliefs, attitudes, etc.  

3) Typical answer may occupy a low response rate in the result of the survey. 
Because researchers can’t know whether the sample of respondents is 
representative. 

4) The researchers can’t detect the Ambiguities or misunderstandings part of the 
survey. 

5) The researchers can’t figure out whether the respondents answer the question 
seriously. 

Based on these disadvantages, there are some risks, these risks and solutions have been 
shown in section 4.6. As a conclusion, to collect the data of game elements and completion 
rate, survey is the best method in our situation.   

4.2.2 Reason for using Internet questionnaire 
Internet questionnaire is a kind of approach to do the survey through a series of 

questions on the internet. Questionnaires are very widely used in social research of collecting 
data from and about people [54]. Questionnaire is used as a primary, or single, method of 
collecting data in a research or project [54].  

Comparing to other approaches, for example, face-to-face interview, postal 
questionnaire, telephone interview, an internet questionnaire has some advantages according 
to Colin [54]. The cost is very low, the distribution of sample may be wide, the length of 
questionnaire is short, the questions are easy to moderate and the questionnaire may be 
complex. The most important thing is the internet questionnaire is easy to conduct. Here are 
some specific advantages of internet questionnaire according to Colin [54]: 

1) Low cost. The cost of interviewer can be cut out, also the cost of paper, printing, 
and postage. Follow-up costs are also small. 

2) The period of data collection is short.  

3) Complex skip patterns can be easily incorporated in the internet questionnaire.  

4) Internet questionnaire can be designed easily with some visual aids, for example, 
the diagram, drop-down list and so on. 

5) Internet questionnaire can be adapted to make them more accessible to particular 
populations.  

4.2.3 Confirm MOOCs platforms and game elements 
According to our research of different MOOCs platforms, different MOOCs platforms 

may contain different game elements. So the first step is to select the appropriate platforms 
and confirm the game elements the platforms contained. 

4.2.3.1 Select the platform 

There are too many MOOCs platforms. However, according to the limitation of time, 
some rules are made to help us select the appropriate platforms: 
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1) The platform must have a large group of customers. This rule is to guarantee the 
number of respondents of questionnaire. 

2) The platform must contain more than three game elements. Because the data from 
different platforms will be combined together, the lack of game element in one 
platform will lead to data missing. 

3) The platform must contain a large number of free courses. The free courses are 
different with the courses which need to pay for in motivation and some game 
elements, and the scale of students who studying free courses is bigger.  

4) The platform should not contain entertainment videos. Entertainment videos are 
totally different with formal courses on MOOCs, for example, they do not have a 
schedule, they do not have feedback and so on. This rule is used to narrow the 
scope of the respondents. 

5) The platform must contain SE courses. Because one aim of the thesis is to provide 
suggestion to game elements to improve SE course completion situation in 
MOOCs. 

Finally, we choose the “Big Three” (Coursera, Udacity, edX) and Wangyi Open to 
collect data according to the rules. Coursera had 17 million students at the end of 2015, edX 
and Udacity are also well known and have a large number of students [55]. Wangyi Open is 
a famous and comprehensive MOOCs platform in China, it has many Chinese and global 
universities as partner. Also, they all have enough game elements, large number of free 
courses and SE courses, and do not contain entertainment videos. They meet the requirement 
of the rule we build.    

4.2.3.2 Confirm Game Elements 

Game elements are confirmed based on SLR result. In the studies, we found concepts, 
categories, descriptions and examples of the game elements. The game elements contain 
Levels, Reward, Badge, Progress Bars, Achievements and so on. And the game elements in 
each MOOCs platform are the same, no matter in SE courses or other courses. We made a 
checklist and enrolled in the courses of the four MOOCs platforms to check game elements 
used in each platform, then confirm the game elements we should analyze. Table 6 shows the 
game elements are used in these four platforms. The game elements mentioned in SLR but 
not used in these four platforms are not recorded in Table 6. 

Table 6 Game Elements of Four Platforms 

     Platform 

 

Game 

Elements 

Wangyi 
Open 

Coursera edX Udacity 

Achievement √ √ √ √ 

Reward √ √ √ √ 

Feedback √ √ √ √ 

Time Constraint √ √ √ √ 

Clear Goal √ √ √ √ 

Cooperation √ √   

Progress Bar √ √ √ √ 

Narrative   √ √ 
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4.2.4 Content design 
Three kinds of information will be collected through questionnaire. The first part is 

about some basic information of the respondents, such as the gender, education background, 
motivation and the platform they choose. These factors may influence the grade of game 
elements. They will be used in deep analysis to ensure the independence of game elements 
grade. 

The second part of questionnaire is about completion rate of courses of the students. 
How many courses the respondents have chosen and how many of them are completed will 
be asked. The completion rate will be calculated through these two questions. This way of 
getting completion rate may not be accurate, the specific risk will be discussed in section 4.6.  

The third part of the questionnaire is the core of the questionnaire, it is about the view 
of game elements from users in this platform. The Likert Scale is used in this part to help 
transform the view of respondents into grades. In this way, the view of game elements is 
quantified.  

Five-point Likert scale is used in the questionnaire. Because Likert scale uses a very 
specific procedure: rating of agreement and disagreement empirically-derived scales. Likert 
scaling is a bipolar scaling method, measuring either positive or negative response to a 
statement [56].  Likert scale is used to reflect the view of game elements from users in the 
questionnaire. 

The format of a typical five-point Likert item, for example, could be: 

 Strongly disagree 

 Disagree 

 Neither agree nor disagree 

 Agree 

 Strongly agree 

The questionnaire sample is shown in Appendix II. 

4.2.5 Pre-testing of the questionnaire 
After the draft questionnaire is designed, a pre-test is conducted to ensure the quality of 

questionnaire. First, find some volunteers to answer this questionnaire. The authors first try 
to answer the questionnaire to find the problems and modify it. Then some other volunteers 
are asked to answer the questions one by one, from their feedback, the authors can know 
whether the questions in questionnaire are clear, simple and unambiguous. The questionnaire 
will be modified through these comments. 

Second, send the questionnaire to the supervisor to get advice. The supervisor suggested 
to add a description or examples to each game element. Then the questionnaire is modified 
by adding description to each game element to ensure respondents could understand the 
meaning of each game element and provide valid data.  

4.2.6 Population and sampling design  
The channel to publish the questionnaire can help the author narrow the scope of 

respondents. The targeted respondents can be easily found through the specific channel.  

 

https://en.wikipedia.org/wiki/Scale_(social_sciences)
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4.2.6.1 Channel of questionnaire 

The questionnaire will be published on the internet. One reason is that students or users 
study courses on MOOCs platforms through the internet, so it is easier to find respondents 
through the internet. Another reason is that some characters and advantages of internet 
channel are very suitable for the situation [54]: 

1) Low cost. Through the internet the researchers can save money from many 
fields, such as paper, printing, postage and data entry costs of postal surveys. 
The distribution of the size and field of the questionnaire have little effect on 
costs. Follow-up costs are also small. 

2) The speed of data collection. Typical data collection periods are less than 20 
days.  

3) Surveys through the internet can easily combine different skip patterns together 
which are automated and invisible to the person completing the survey. These 
parts may be confusing in a paper-based questionnaire. 

The questionnaire was written in two languages, English and Chinese, and published 
through many different channels. Table 7 shows the details of questionnaire channel tool to 
build questionnaire on internet. 

Table 7 Channel and Tool to Publish the Questionnaire 

The language Chinese English 

The tool to make the 
questionnaire Wenjuan.com Google forms 

The Channel to publish 
the questionnaire 

WeChat 

Discussion group of platform 

Google plus 

Facebook 

Discussion group of 
platform 

The channel can be classified into two parts, one is social application, the other is the 
MOOCs platform. In our research sample, the edX, Wangyi Open, Coursera, Udacity have 
the discussion group in the platforms, the questionnaires are published in these groups. The 
questionnaires are also published in social application, such as Facebook and WeChat, as 
supplement. Also, in these social applications, there are the groups of MOOCs platform user 
to publish the questionnaire. The questionnaires are also a little different according to the 
different channel they are published. The questionnaire published in discussion group of 
MOOCs platform only contains the game element the platform contained. The details of 
game elements each platform contained are shown in section 4.2.3.2. The questionnaire 
published in discussion are more targeted, the version published on social application is 
more universal. 

4.2.6.2 Population and sampling 

The target population of questionnaire is the students of the four selected MOOCs 
platforms. This population contains all the students currently enrolled or had enrolled in 
MOOCs. These students have the experience of using game elements in MOOCs. Authors 
used stratified sampling to choose active student among the target population. Stratified 
sampling is described base on the channels to publish the questionnaire. 

As shown in the section 4.2.6.1, the channel of questionnaire can be classified into two 
categories. 

First one is discussion group in MOOCs platforms. The people who answer the 
questionnaire in this channel are enrolling in course at present and willing to discuss with 
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others. Because that not all the students are willing to talk in the discussion group. These 
students are more active than normal students in MOOCs. 

Another channel is the MOOCs group in social application. The people who answer the 
questionnaire in this channel may be not enrolling in course currently but they may be more 
willing to discuss and communicate with others, more concerned about MOOCs. Because 
that they would like to communicate with others on the MOOCs topic. 

4.3 Interview 
The aim of conducting interview is to find out how game elements influence students to 

finish SE courses in MOOCs and what are interviewees’ attitudes toward SE education 
simulation software. 

4.3.1 The reason for selecting interview 
Interview is one of the major ways for researchers generating and collecting data for 

their research studies [57]. Interviews usually take place one to one conversation, although 
modern communications technologies, for example some software through internet have 
made conversations happen in different fields around the world [58]. Interviews can range 
from unstructured or free-wheeling and open-ended conversations in which there is no 
predetermined plan with prearranged questions [59]. Here are the advantages of interview 
[54]: 

1) The interviewer can make question clarified. 

2) The presence of the interviewer encourages more people to participate in the 
research or study.  

The answers of questionnaire are limited to the options, the interview is able to collect 
the data which can not be asked through options.   

4.3.2 Questions of Interview 
    Semi-structured questions are designed in the interview. The semi-structured 

interviewer has an interview guide that serves as a checklist of topics to be covered and a 
default wording and order for the questions, but the wording and order are often substantially 
modified based on the flow of the interview [54]. Table 8 shows the categories and 
explanation of interview questions. The specific questions of the interview are shown in the 
Appendix Ⅲ. 

Table 8 Categories of interview questions and explanation  

Questions Explanation 

1. Some basic questions of 
respondents personal 
information. 

Such as gender, education background. These questions 
are asked to narrow the scale of respondents and compare to 
the questionnaire data. 

2. These questions are 
about the function of game 
elements in helping finish 
SE courses in MOOCs, we 
want to know why they are 
helpful and why others are 
not.  

We will ask the respondents view of game elements’ 
function in helping students finish software engineering 
courses in MOOCs. And why they think the game element is 
positive or negative will be asked. We also ask their advice 
about how to modify game elements to make game elements 
more helpful in finishing courses. 

3. The questions about 
interviewees’ attitudes of 
SE education simulation 
software. 

What are the interviewees’ attitudes towards software 
engineering education simulation software, like SimSE and 
MO-SEProcess? Do they think these software could help 
them finish software engineering courses in MOOCs? Which 

https://en.wikipedia.org/wiki/Unstructured_interview
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function do they think can improve SE course completion 
situation. 

4.3.3 Population and channel of interview 
The targeted respondents of interview are SE students who have experienced taking SE 

courses on MOOCs. Some of them are BTH SE students, and others are our classmate and 
friend who have experience of MOOCs SE courses in China. They have a good 
understanding of SE courses and are familiar with MOOCs. They can easily connect the 
MOOCs learning model with SE courses and education together. So they are the best 
respondents of our interview. 

Face-to-face interviews offer the possibility of modifying one's line of enquiry, 
following up interesting responses and investigating underlying motives in a way that postal 
and other self-administered questionnaires can not [54]. The interview the author conduct is 
a face-to-face interview, in this way, the questions and the content, like game element, can 
be explained clearly and we can ensure the respondents will do the interview seriously. So 
the respondents can easily connect the concept of game elements with their experience 
together.  

4.3.4 Statistics analysis 
 Statistics is the study of processing data, including collection, analysis, interpretation, 

presentation, and organization of data [60]. Bowley [61] defines statistics as "Numerical 
statements of facts in any department of inquiry placed in relation to each other". It can be 
used to analysis the data from survey. In this research, the main aim of the statistics analysis 
in this research is to find the relationship between the game elements and the course 
completion rate of MOOCs.  

In this study, due to the limitation of time and resource and the complexity of 
confounding factors, authors just analysis the impact of game elements on course completion 
rate in MOOCs, other confounding factors of the course completion rate are not taken into 
consideration.  

4.3.5 The process of statistics analysis 
This section explains what kind of statistics analysis will be conduct and the aim of 

conducting these analyses. The specific analysis method and why these specific analysis 
methods are appropriate will be shown in section 5.2. These analyses will be conducted after 
the data of questionnaire is collected.  Figure 4 shows the steps of the statistics analysis.  
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Figure 4 Steps of statistic analysis 

After the data is collected, they will be used to do the analysis. The first step is to 
confirm the data type and data distribution of the variable that will be used in the statistic 
analysis. Then, conduct the correlation analysis to find the correlation between the game 
elements and completion rate. Then use the regression analysis to find the impact of game 
elements on the completion rate. At last, do the hypothesis testing to test whether some 
factors impact the grades of game elements. 

4.3.5.1 Data distribution analysis 

The normality testing is used to confirm whether the data which will be used in the 
further analysis follow the normal distribution. The distribution of the data is important 
criteria for authors to select the appropriate analysis method.  

4.3.5.2 Correlation analysis 

Correlation is a statistical measure that indicates the extent to which two or 
more variables fluctuate together. The aim of using correlation analysis is to find the 
correlation relationship between each game element and the completion rate. It can help find 
the relationship between dependent and independent variables, so the authors can select 
appropriate regression analysis technique. Also, it can reflect the colinearity between the 
independent variables, this may be a supplement of regression analysis according to the 
regression analysis result. 

4.3.5.3 Regression analysis 

The regression analysis is a statistical method for building a regression equation to 
estimate the relationship among variables. In this research, two kinds of regression analysis 
will be conducted. In this thesis, the multiple linear regression and the logistic regression are 
conducted. 

http://whatis.techtarget.com/definition/variable
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Conducting multiple linear regression analysis is to find the causal relationship between 
completion rate and game elements. The correlation analysis can only reflect whether two 
groups of data have the same variation trend, the regression analysis can find whether the 
game elements can impact the completion rate. 

Logistic Regression is a regression model where the dependent variable is categorical. 
Discretization refers to the process of converting or partitioning continuous 
attributes, features or variables to discretized or nominal variables. The aim of logistic 
regression is same to the linear regression, which is analyzed whether the game elements can 
impact the completion rate. The difference is the data type of the completion rate. The 
completion rate which we use in linear regression is continuous data, the range is from 0% to 
100%. In this part, the completion rate will be discretized into five parts, each part accounts 
for 20 percent.  

There are two reasons to conduct two regression analysis. The first one is that the way 
of getting the completion rate has some problems. Because we calculate the completion rate 
through asking the respondents how many courses they selected and how many courses they 
finished. The problem is the respondents may lie about the number of courses that they have 
finished. Discretization may make the completion rate fuzzy and not such sensitive. It also 
can effective reduce the influence of abnormal data to the model. The second reason is that 
the degree of fitting of linear regression analysis is low, the logistic regression can help us 
prove the result of linear regression analysis. 

4.3.5.4 Hypothesis Testing 

A hypothesis test is a statistical test that is used to determine whether there is enough 
evidence in a sample of data to infer that a certain condition is true for the entire population 
[62]. In the correlation and regression analysis, the hypothesis test is used to do the 
significance test.  

The aim of this section is to find whether the grade of game element and completion 
rate will be different in different sample, for example, male or female samples, different 
platform, different motivation and different education background samples.  

4.3.6 Instrument to do the analysis 
SPSS is the instrument we choose to conduct the statistic analysis. SPSS is abbreviation 

of Statistical Product and Service Solutions created by Nie, Hull and Bent in 1968. In the 
beginning, SPSS was just used in social science, by now it has widened scope of application 
to natural sciences and technical sciences [63]. SPSS was acquired by IBM in 2009 and the 
latest version is IBM SPSS Statistics 24.0. In our research we used IBM SPSS Statistics 22.0. 
Its function can meet the needs of the analysis in this research, meanwhile, it is a free 
software for students. 

4.4 Research Question Mapping to research methodology 
Table 9 shows the relationship between the methods the authors choose and the research 

question. 

Table 9 Research Question Map 

Research Question Corresponding Method 

RQ 1 SLR 

RQ 2 
RQ 2.1 Survey 

RQ 2.2 Interview 

        RQ 3 Interview and survey 

https://en.wikipedia.org/wiki/Variable_(statistics)#Applied_statistics
https://en.wikipedia.org/wiki/Features_(pattern_recognition)
https://en.wikipedia.org/wiki/Dependent_and_independent_variables
https://en.wikipedia.org/wiki/Nominal_data
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4.5 Risk management 
The survey data is the foundation of this research, so most of the risk management are 

aim to ensure the quality of the survey.  

1) Data are affected by the characteristic of the respondents, including their memory, 
knowledge, experience, motivation and personality.  Solution: To reduce this risk, first we 
should define the scale of website sending the questionnaire. The questionnaire should 
contain question of personality, objectives and some parameters that may influence the 
answer of questionnaire. And there will be an analysis to test whether the characteristic can 
impact the grades of game elements. 

2)  Ambiguities in, and misunderstandings of, the survey questions may not be detected.  
Solution: We should design questionnaire with high accuracy, so it can be changed into data 
and analyzed. In this process, we do the pre-testing to prove each question is reasonable. The 
Likert scale will be used in the questionnaire to help reduce the risk.   

3) The questionnaire has a low response rate.  Solution: We decide to use different 
channels to publish the questionnaire and get feedback.  After this, some SE students are 
chosen to do an interview and do research on some questions on detail with them.  The 
second way to reduce the risk is analyzing the data through different statistic methods and 
comparing the result to each other.   

4) Respondents may not treat the exercise seriously and we may not be able to detect 
this.  Solution:  The interview will be conducted after survey as an addition, through the 
interview we may reduce this risk.  

5) The completion rate. The way of getting completion rate is dividing the number of 
selecting courses by the number of completed courses according to the data from 
questionnaire. The problem is the data of selecting courses and completed come from the 
respondents. They may overstate the number of completed courses. This may make the 
completion rate higher than the reality. There is not a very appropriate solution to solve this 
problem, the author can only trust the respondents and do another regression to ensure the 
result. In the analysis section, authors change the completion rate into discrete levels, for 
example, very low, low, normal, high and very high. In this way, the risk of completion rate 
may reduce in some degree. 

6) Same with survey, ambiguities and misunderstanding in the questions of interview. If 
the interviewees could not understand our questions exactly, the result of our research will be 
affected. Solution: We choose the face-to-face interview, during the interview we add 
examples and detail descriptions to the questions and the conception in interview, so we can 
explain each question we ask clearly and ensure the respondents answer the question 
seriously. 

7) The result of quality assessment of primary studies may affect by subjectivity. There 
are two authors of this thesis, so when judging the quality of studies the result may affect by 
subjective views. Solution: authors choose four studies and complete the quality assessment 
criteria form together, if the results are different, we will discuss the difference and find the 
reason, then we do this process again until the results are the same. Finally, we get consistent 
standard to judge the quality of studies. 
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5 RESULTS ANALYSIS AND DISCUSSION   
5.1 Systematic Literature Review 
5.1.1  The game elements in SE courses and other courses 

After comparing the using situation of game elements in four MOOCs platforms, the 
authors find that the game elements in SE courses are same to the game elements in other 
courses. That means MOOCs platform do not distinct game elements according to the 
difference of the courses. So the key words of SLR are not limited by SE. The game 
elements used in the MOOCs are the game elements used in SE courses in MOOCs 

5.1.2 SLR result 
After conducting the systematic literature review, authors get 23 papers in total. In this 

section, authors describe the results of systematic literature review including the distribution 
of papers, document type, research method, MOOC type and so on. In the end, authors 
summarize the game element used in MOOCs platforms and provide description for each 
game element. The general information of primary studies is in Appendix I. 

Among the selected studies, 2 papers are about Pex4Fun, 1 paper is about cMOOC, 1 
paper is about edX (xMOOC), 1 paper is about BrasilEduca (xMOOC), 1 paper is about 
Carpe Diem MOOC（CD MOOC）and 1 paper is about Ingress, other papers do not 
mention categories of MOOCs. Four papers (17%) are journal articles and the rest (83%) are 
conference papers. And the most researches are from the perspective of designer to help the 
teachers and students. 

The year in selection criteria is from 2012 to 2016. None selected paper is published in 
2012. Actually, the search result shows that very rare papers are published before 2012. In 
the total 23 papers authors get, 4 papers are from 2013, 10 papers are from 2014, 6 papers 
are from 2015 and 3 papers are from 2016. Because this research ends in the middle of 2016, 
authors can not know how many papers will be published in 2016. But according to the 
existing data, 43.48% papers are from 2014. And papers from 2016 just take up 13.04% in 
total. Figure 4 shows the distribution of selected primary studies. 

 
Figure 4 Distributions of Selected Primary Studies 

 

The 23 papers used various research methods and some of them used more than one 
method. And the questionnaire is used in survey. The results are shown in Table 10 and it 
shows that most authors used implementation (38%) as their method, survey and experiment 
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both account for 19%, then case study is 12%, literature review is 8% and systematic 
mapping study is also used (4%). Table 8 shows the number of each method and in which 
paper each method is used. 

 

Table 10 Method used in primary studies 

Method Number of 
method 

Distribution Primary studies 

Survey 5 19% P 1, P 2, P 10, P 12, P 17 

Case study 3 12% P 12, P 20, P 23 

Literature review 2 8% P 16, P 17 

Experiment 5 19% P 6, P 7, P 12, P 14, P 22 

Systematic 
mapping study 1 4% P 4 

Implementation 10 38% P 3, P 5 , P 8, P 9, P 11, P 13, P 
15, P 18, P 19, P 21 

One objective of conducting this SLR is to find out the game elements used in MOOCs 
platforms from the literature. Table 11 shows the game elements have been used in MOOCs. 
In some studies (P 5, P 8, P 9, P 12, P 15, P 17, P 20, P 21, P 23) the game elements are 
unclassified, the authors treat them as a whole and research the function of it. Besides the 
unclassified game elements, there are 11 game elements mentioned in the primary studies, 
including achievement, reward, feedback, time constraint, clear goal, cooperation, 
competition, progress bar, narrative, leader board, levels. Among these game elements 
contained in the primary studies, achievement is the most used in the MOOCs (it is 
mentioned in 9 studies). Feedback and levels both are mentioned in four studies. Clear goal, 
competition and narrative both are just mentioned in one study. 

Table 12 shows the evaluation of game elements in primary studies. The evaluation 
could be positive or negative, also the function of game elements is not evaluated in some 
studies. But from the result, we can find that game elements show positive function in 65% 
studies, in these studies game elements benefit not only the student but also the teacher and 
providers of MOOCs platforms. 
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Table 11 Game elements contained in primary studies 

Game 
element 

Description Primary studies 

Achievement Achievement is a representation of an 
accomplishment. Students could get 
achievement when they complete certain 
number of courses or perform well in course, 
task, activity. 

P 1, P 2, P 3, P 4, P 6, P 
10, P 14, P 18, P 19 

Reward Reward can be non-physical objects or goods, 
in MOOCs, it can be virtual gifts or extra 
courses. 

P 14, P 18, 

Feedback Feedback mostly exists between students and 
teachers, it also could exist with peer-grading 
or computer-grading system. 

P 7, P 11, P 13, P 14 

Time 
Constraint 

Time constraint is the time limitation of 
course, task, assignment, activity and so on. 

P 4, P 14, P 16 

Clear Goal Clear goal shows the target or objective of the 
course, it is shown mostly at the beginning of 
courses. 

P 14 

Cooperation Cooperation exists with students, it could be 
learning forum, self-organized quest group. 

P 10, P 16 

Competition Competition is a way to encourage students by 
comparing them with others, it could be hall of 
fame, or competitive activity. 

P 13 

Progress Bar Progress bar is a visualized representation 
which shows the rate of progress in the course. 

P 3, P 14, P 22 

Narrative Narrative can be a story which tells career of 
successful or famous students.  

P 14 

Leader board Leader board is the ranking of students, it 
could include team leader board and individual 
leader board. 

P 4, P 14, P 18 

Levels Level mostly is shown in number which tells 
certain degree a student achieved 

P 4, P 14, P 16, P 18 

Unclassified The game elements are not classified or 
described separately. 

P 5, P 8, P 9, P 12, P 15, 
P 17, P 20, P 21, P 23 
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Table 12 Evaluation of game elements 

Evaluation Distribution Primary studies 

Unevaluated 35% P 3, P 4, P 5, P 16, P 19, P 
20, P 21, P 22 

Positive 65% 
P 1, P 2, P 6, P 7, P 8, P 9, 
P 10, P 11, P 12, P 13, P 14, 
P 15, P 17, P 18, P 23 

Negative 0% None 

Summary: 

The game elements used in MOOCs platforms are confirmed from the SLR result, 
including: 

 Achievement 

 Reward 

 Feedback 

 Time constraint 

 Clear goal 

 Cooperation 

 Competition 

 Progress bar 

 Narrative 

 Leader board 

 Levels 

As mentioned in section 4.1.1, the game elements in SE courses are the same with other 
courses in MOCOs, so these game elements will be contained in the following survey and 
interview. Besides, we will ignore the game element which does not exist in the target four 
MOOCs platforms in our research. 

By conducting the systematic literature review authors have a deep understanding of 
applying game elements in MOOCs platforms. During the systematic literature review 
authors find how game elements benefit the MOOCs platforms. According to the result of 
systematic literature review, game elements have been used in MOOCs platforms 
successfully [45, 64, 65] and new game-based MOOCs have been proposed [67, 68]. Game 
elements are not only used in building new MOOCs but also in improving existing MOOCs. 
And the main aim of using game elements is to motivate the students of MOOCs. Besides, 
game elements also are used to decrease teachers’ workload of grading and feedback in 
MOOCs. The researches of specific game element effect have been conducted [45, 67].  

In these primary studies game elements have been proved useful in MOOCs. Game 
elements provide positive effect on MOOCs, including motivate students and decrease 
teachers’ workload. In the environment with game elements students get higher scores, start 
assignment earlier and more willing to take part in activities [P6, P12, P14, P16]. And game 
element help to decrease teachers’ workload by applying game element into computer-
grading system and peer grading/feedback system [P8, P11, P20]. In previous studies, 
researchers find game elements have positive effect on MOOCs, also there are some 
researchers use game elements to improve the course completion rate, but the impact of each 
element is not clear. 
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5.1.3 Discussion 
The SLR result shows the game elements we identify from primary studies. Because the 

game elements used in SE courses have no difference with game elements in other courses. 
So we do not separate SE courses to research. In our studies, we identify eleven game 
elements including achievement, reward, feedback, time constraint, clear goal, cooperation, 
competition, progress bar, narrative, leader board, levels. After checking them in the four 
MOOCs platforms, we find three of them are not contained, other eight game elements are 
retained to conduct the survey and interview. Compared with other studies, our analysis of 
game elements is deeper. In most studies, game elements are treated as a whole, only in the 
studies P1, P7, P9 and P22, game elements are considered separately, but they only focus on 
one or two game elements. In our study, we analyze the game element separately and 
integrally. The result is the fundamental of the further survey and interview. On the other 
hand, the game elements that have been used in the MOOCs platform are concluded through 
the SLR, it may be a reference when other researchers study the related work. 

5.2 Survey 
This section follows the design of the statistic analysis in section 4.3. The reason for 

choosing each specific analysis technique will be introduced in the following each 
subsection. The analysis design of each analysis method and the result of each analysis will 
be shown in this section. 

5.2.1 Confirm the survey result 
The questionnaire receives 41 respondents, however, 5 of them can not be used in the 

further analysis. There are two rules we made to ensure the quality of the survey data. The 
first one is the time of answering the questionnaire, because the authors have answered the 
questionnaire and recorded the time, also asked some friends to test the questionnaire, it 
costs at least 5 minutes. From the survey result, we found the time that some respondents 
answer the questionnaire is too short, so these data are deleted. Another standard is the 
answer, we found that one respondent gave the same grades to all the game element, so we 
do not think this answer is serious, so this data is deleted. The result is that there are 36 
respondents’ data can be used in statistic analysis.  

5.2.2 Description of survey data 
There are three kinds of questions in the questionnaire, the general description of the 

result of the questionnaire are shown here. Because the grades of each element and 
completion rate do not have category and will be analyzed by statistic analysis method, so in 
this section, the authors focus on the situation of influence factors. Table 13 shows the basic 
information of these influence factors. 

Table 13 The situation of influence factors in the questionnaire 

Demographics Items Response 
Count 

Demographics Items Response 
Count 

Gender Female        18 Platform Coursera         10 

Male 18 Wangyi         10 

 Age 1961-1970 1 Udacity          5 

1971-1980 4 Edx          11 

1981-1990 25 Objective Study or work 
needs 

 18 

1991-2000 6 

2001-2016 0 Study for interest   9 
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Highest 

Degree 

Bachelor 17 

Master 9 Study for 
certification 

  8 

Doctoral  4 

High School  6 Others    1 

 

From the Figure 5, we can find that all the average grades of game element are not less 
than 3. That means the game elements in students’ view are positive. The Clear goal element 
receives the highest grades and the time constraint element receives the lowest. This can 
simply reflect the evaluation of most game elements is between ‘no idea’ to ‘useful’. Besides, 
the grade of feedback is also higher that 4.00, so feedback is helpful in students’ perspective. 
We also could find that overall evaluation is just 3.47, which means the whole game 
elements should be improved.  

 
Figure 5 Average grades of each game elements 

Then the data type of the variables that will be used in further analysis should be 
confirmed. This will help the authors select the appropriate analysis method through the data 
type. According to the definition of data type, the data types of each variable that will be 
used in further analysis are shown in Table 14. 

Table 14 The situation of data type 

The variable Data type 

Rate Continuous data 

Gender Nominal 

Education Background Ordinal 

Objective Nominal 

Game Elements Ordinal/Continuous 
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The data of game elements come from the Likert Scale, so the data can be treated as 
ordinal data and also continuous data. 

5.2.3 Distribution of data 
Significance level: Before the analysis is conducted, an important criteria should be 

confirmed, the significance level.  

Use the p-value to determine whether the results are statistically significant. P-values 
are often used in hypothesis tests, where a null hypothesis is rejected or accepted. When a 
hypothesis test is conducted, the key output to concentrate on is the p-value. The p-value is a 
probability that measures the evidence against the null hypothesis. Lower probabilities 
provide stronger evidence against the null hypothesis. The p-value is compared to α (the 
significance level) to decide whether the null hypothesis (H0) is rejected or not. If the p-
value is less than or equal to α, reject H0.If the p-value is greater than α, accept H0. 

The α value is often used as 0.05, if the p-value is less than or equal to 0.05, reject H0. 
Before the analysis, the significance level α should be confirmed, use the significance level 
to judge whether the test results are statistically significant. Usually, a significance level of 
0.05 works well. A significance level of 0.05 indicates a 5% risk of concluding that a 
difference exists when there is no actual difference.  

Choose a larger alpha, such as 0.10, to be more certain that you will not miss detecting 
a difference that might exist. Choose a smaller alpha, such as 0.01, to be more certain that 
you will only detect a difference that really does exist. 

In this thesis we do not have the requirement to change the alpha, the significance level 
is confirmed as 0.05 in all the tests, correlation analysis, regression analysis and hypothesis 
testing.  

Method description: Exploring Test is used to test whether the data comply with normal 
distribution. Table 15 is the detail information of Kolmogorov-Smirnov and Shapiro-Wilk test 
which are used to test whether the data follow the normal distribution: 

Table 15 The normality test 

Item Kolmogorov-Smirnov Shapiro-Wilk 

Input The completion rate, the grade of each element. 

        H0 The data(completion rate, grade of each element) follows 
normal distribution 

Standard 
If the significant is greater than 0.05, accept the H0. 

If the significant is less than 0.05, reject the H0. 

 

Analysis Result： 
Table 16 The result of normality result 

Tests of Normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 

     Statistic df Sig. Statistic df Sig. 

Rate .164 36 .016 .922 36 .015 

TimeConstraint .328 36 .000 .834 36 .000 

ClearGoals .272 36 .000 .804 36 .000 

ProgressBars .329 36 .000 .787 36 .000 
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FeedBack .319 36 .000 .798 36 .000 

Achievement .354 36 .000 .771 36 .000 

Reward .230 36 .000 .792 36 .000 

a. Lilliefors Significance Correction 

Result Discussion:The test of Normality table includes two kinds of test to test whether 
the data follow the normal distribution. From the Table 15, almost all the significant values 
are 0.000 and the significant of Rate is less than 0.05, this means the null hypothesis is 
rejected. So the result of the distribution analysis is that all the game elements data and 
completion rate do not significantly follow the normal distribution. 

5.2.4 Overall data testing of game elements and completion rate 
5.2.4.1 Correlation Analysis 

The aim of conducting correlation analysis is to find whether there are linear correlation 
between game elements and completion rate, the result may supply a general understanding 
of the relationship between game elements and completion rate, and can help us select 
further analysis technique. 

Analysis method：The bivariate correlation is used to find the correlation relationship. 
The completion rate is the continuous data and grades of each game element can be treated 
as continuous data and ordinal data according to the analysis before. So to conduct the 
correlation analysis, there are two methods: Pearson correlation and Spearman rank 
correlation. 

For the Pearson correlation, both dependent and independent variables should be 
normally distributed. Spearman rank correlation test does not make any assumptions about 
the distribution.  The assumptions of Spearman correlation are that data must be at least 
ordinal and scores on one variable must be monotonically related to the other variable. It is a 
non-parametric testing, so it suit for the data that do not comply with normal distribution.  

From the test we did in section 5.2.2, the variables of game elements and completion 
rate are not normally distributed. So the spearman rank correlation is selected here. Table 17 
is the description of the Spearman rank correlation. 

Table 17 The Spearman rank correlation 

Item Spearman rank correlation 

Input 
        Dependent variable: completion rate, 

Independent variable: grade of each element. 

H0 
There is no correlation between game element 

(TimeConstraint, ClearGoals, ProgressBars, Feedback, 
Achievement, Reawrd) and completion rate. 

Calculation )1(
6

1R 2

2





NN

di

.         iii yxd                   

R is the correlation coefficient 

Standard 
If the significance is greater than 0.05, accept the H0. 

If the significance is less than 0.05, reject the H0. 

Analysis Result： 
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Table 18 The result of Spearman correlation 

Game 

Element 

Time 

Constraint 

Clear 

Goals 

Progress 

Bar 

Feedback Achievement Reward 

Sig 0.618 0.06 0.319 0.029 0.016 0.030 

Correlation 

Coefficient 
0.71 0.448 0.174 0.364 0.397 0.361 

Result Discussion：Parts of the result are shown here, the original results are shown in 
Appendix Ⅳ. From the Table 18, four elements’ significance values are less than 0.05, they 
are ClearGoal, Feedback, Achievement and Reward.  So the H0 is rejected in this condition. 
This means there are significant linear correlation between completion rate and these four 
game elements. From the correlation coefficient, the correlation between them is positive. 

5.2.4.2 Multiple linear regression analysis 

In correlation, dependent variable has no difference with independent variables, for 
example, correlation between x and y is similar to y and x. The regression is the opposite, y 
on x is different from x on y. And correlation indicates the strength of association between 
variables. Conversely, regression reflects the impact of the unit change in the independent 
variable on the dependent variable. So the regression analysis is conducted to find the impact 
of game elements on the completion rate. 

 The independent variables are the game elements, the dependent variable is completion 
rate, Table 19 shows the description of the regression analysis.  

Table 19 Multiple linear regression analysis 

Item Multiple regression analysis  

Input         Dependent variable: completion rate, 

Independent variable: game elements 

H0 F-test: There is no element effect completion rate   (H0：

b1 = b2 = ... = bk-1 = 0 ). (The result is shown in Table 20) 

T-test: The element does not impact completion rate.  

(For example, the ClearGoal can not impact completion rate,  bk-

1 =0.The result is shown in Table 21) 

Calculation exbxbxbb kk  ...y 22110  
Standard If the significance is greater than 0.05, accept the H0. 

If the significant is less than 0.05, reject the H0. 

The bigger the R is, the correlation between game element and 
completion rate is high.(The result is shown in Table 19) 

Analysis Result： 

Table 20 Model summary of Multiple linear regression 

Model Summaryb 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .361a .130 .018 .2220787 1.963 
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Table 21 F-test 

ANOVAa 

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression .253 6 .042 .813 .568b 

Residual 1.505 29 .052   

Total 1.758 35    

a. Dependent Variable: Rate 

 
Table 22 The coefficient of multiple linear regression(t-test) 

Game 

Element 

Time 

Constraint 

Clear 

Goals 

Progress 

Bar 

Feedback Achievement Reward 

Sig 0.658 0.581 0.675 0.738 0.560 0.683 

Result Discussion：In the models summary table(Table 20), the R, R square, adjusted 
R square reflect the degree of fitting of the linear regression model. The degree of fitting is 
not very high. The low degree of fitting may influence the analysis result. 

In the ANOVA table (Table 21), the significance of F-test is 0.568. It is much greater 
than 0.05, so the H0 is accepted. The game elements do not significantly impact completion 
rate. 

The coefficient table (Table 22) also proves this result, the t-test gives the significance 
of each element. The results are 0.658, 0.581, 0.675, 0.738, 0.560, 0.683, all the significance 
values are greater than 0.05, so the H0 is accepted. The game elements do not significantly 
impact the completion rate.  

So the conclusion of linear regression result is that the game elements do not 
significantly impact the completion rate. 

 

5.2.4.3  Multinomial logistic regression analysis 
Analysis method: Multinomial logistic regression is a classification method that generalizes 

logistic regression to multiclass problems, i.e. with more than two possible discrete outcomes 
[11].  The completion rate is classified into five categories, and the categories have the order. 
So the multinomial logistic regression is the best choice. The description of the analysis is 
shown in Table 23. 

Table 23 The multinomial logistic regression 

Item Description 

Input 
Dependent variable: completion rate(discretization) 

Independent variable：game elements 

H0 The game element can not impact the completion rate 

Calculation )....exp(1
)....exp()|1(p

2211

2211

kk

kk

xxx
xxxxyp
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Standard 

R-Square reflect the fitting of the model, the 
closer that this value is to 1, the more well fitting the model is. 

The significance is greater than 0.05, the H0 is accepted. 

The significance is less than 0.05, the H0 is rejected. 

Analysis Result： 

 

Table 24 Fitting degree of the model 

Pseudo R-Square 

Cox and Snell .883 

Nagelkerke .955 

McFadden .831 

 
Table 25 The parameter estimation of multinomial logistic regression  

Game 
Elements 

Time 
Constraint 

Clear 
Goals 

Progress 
Bars 

Feedback Achievement Reward 

Sig 0.184 0.242 1.000 0.633 0.135 0.378 

Result Discussion: The R square table (Table 24) shows that the R-square is very close 
to 1. It means the fitting degree of the model is very high, the data is very appropriate to do 
multinomial logistic regression analysis. 

The Table 25 is part of the logistic regression analysis result, the whole analysis result 
is shown in Appendix Ⅳ. From the table we can know the significance are all much greater 
than 0.05, the null hypothesis is accepted. So the conclusion of logistic regression analysis is 
that the game elements do not significantly impact the completion rate. 

5.2.5 Hypothesis Testing  
The aim of hypothesis testing is to find whether the personal factors influence the 

grades of game elements. The factors collect from questionnaire are age, occupation, gender, 
objective, education background and platform. However, more than half of the respondents 
are from 20 years old to 30 years old, so it is very hard to separate the data. The situation of 
occupation is similar, the occupation is too complexity to separate the data. So in this section, 
we focus on the gender, objective, education and platform, the specific situation of each 
factor will be shown in each description table. 

Analysis Method ： According to the reference material [69], the condition of 
conducting each hypothesis testing method is shown in Table 26: 

Table 26 Analysis method selection 

Design Parametric Non-parametric 

One factor, one treatment   Chi-2, Binomial test 

One factor, two treatments, 

completely randomized design 
T-test, F-test Mann-Whitney, Chi-2 
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One factor, two treatments,  

paired comparison 
Paired t-test Wilcoxon, Sign test 

One factor, more than two  treatments ANOVA Kruskal-Wallis,Chi-2 

More than one factor ANOVA  

 

The analysis method is decided by the distribution and classification of the data. First, 
because the grades of game elements do not significantly follow the normal distribution as 
we tested in section 5.2.3, so non-parametric test is chosen. And because we test one 
influence factor with game elements one by one, so we choose one-factor test. Meanwhile, 
the gender has two categories and other influence factors have more than two categories, so 
the situation of two treatments and more than two treatments will be taken into account. The 
completely randomized design is more suitable to our analysis than the paired comparison. 
At last, the chi-2 test is used with categorical data to see whether any difference in 
frequencies between your sets of results is due to chance. The Mann–Whitney U-test is 
similar to the t-test. It is used when comparing ordinal data that are not normally distributed. 
And the Kruskal-Wallis test is very similar to the Mann-Whitney test. So at last, we conduct 
Mann-Whitney when the factor is gender and Kruskal-Wallis test when the factors are 
objective, education background and platforms. 

5.2.5.1 The gender and grades of game elements 

 When the gender is the input data, Mann-Whitney test is chosen and Table 27 shows 
the description of Mann-Whitney test. The grades of each game element are separated in tow 
groups according to the gender, and the variances of two groups will be compared. If the 
variances of two groups are equal, we say that the gender will not significant influence the 
grades of game elements. if not, the grades of game element will be influenced by the 
difference of gender, the data will be retested. 

Table 27 The Mann-Whitney test 

Item Description 

Input Independent samples: game elements grades in male group, game 
elements grades in female group 

Male:18 respondents,       Female:18 respondents 

H0 The variances of two groups are equal.(The grades of game 
elements in male group are no similar to the female group) 

Calculation 

),(min
),(max

F 22

22

0
yx

yx

SS
SS

 , where
2
xS   and 

2
yS  are the individual sample 

variances. 

Standard The significance is greater than 0.05, the H0 is accepted. The 
significance is less than 0.05, the H0 is rejected. 

Analysis Result: 

Table 28 The result of Mann-Whitney test 

Game 

Elements 

Time 

Constraint 

Clear 

Goals 

Progress 

Bars 

Feedback Achievement Reward 

Sig 0.55 0.143 0.938 0.584 0.203 0.913 

Result Discussion:  
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Table 28 shows parts of the result of the hypothesis testing, the original result is shown 
in Appendix Ⅳ. According to the Table 28, all the significances are greater than 0.05, so the 
H0 is accepted. That means that the grades of game elements in the male group do not have 
significant difference with the grades in the female group. So the conclusion is that the 
gender does not have significant influence on the grades of game elements. 

5.2.5.2 The objective and grades game elements 

According to the discussion above, Kruskal-Wallis test is selected. There is only one 
respondent choosing the option ‘others’ in the question of objective, so this option is ignored, 
the input only contains 35 answers. The description of the analysis is shown in Table 29. 

Table 29 Kruskal-Wallis test of game element in different objective groups 

Item Description 

Input 

Independent sample: grades of game elements in different 
objective groups. 

Work or study needs: 18 respondents      Others:1 (so this is ignored) 

Study for interest: 9 respondents, Study for certification:8 respondents 

H0 The population medians of each sample are equal.(The grades of 
game element in different sample have no difference) 

Calculation 

All measures are ranked in one series and the calculations are 
based on these ranks. 

 





k

i
n

nn 1
i

2
i )1(3

n
R

)1(
12H

 

Standard 
The significance is greater than 0.05, the H0 is accepted. 

The significance is less than 0.05, the H0 is rejected. 

Analysis Result 

Table 30 The result of objective Kruskal-Wallis test 

Game 

Elements 

Time 

Constraint 

Clear 

Goals 

Progress 

Bars 

Feedback Achievement Reward 

Sig .829 .364 .562 .498 .240 .655 

Result Discussion： 

 From the Table 30, the significance values are greater than 0.05. It means the H0 is 
accepted for each game element. The original testing result is shown in Appendix Ⅳ. So the 
conclusion is that the grades of game elements in one sample of objective have no significant 
difference with another one. So the objectives of studying on MOOCs do not significantly 
impact on the grades of game elements. 

5.2.5.3 The education and grades of game elements 

The education also has more than two categories, so the Kruskal-Wallis test is 
conducted. The description of the analysis is shown in Table 31. 

Table 31 Kruskal-Wallis test of game element in different education group 

Item Description 

Input Independent samples: game elements grades in different education 
groups. 
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High school degree: 6 respondents     Bachelor degree:17 
respondents 

Master degree: 9 respondents          Phd degree: 4 respondents 

H0 The population medians of each sample are equal.(The grades 
of game element in different sample have no difference) 

Calculation 

All measures are ranked in one series and the calculations are 
based on these ranks. 
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Standard 
The significance is greater than 0.05, the H0 is accepted. 

The significance is less than 0.05, the H0 is rejected. 

Analysis Result: 

Table 32 The result of education Kruskal-Wallis test 

Game 

Elemen
ts 

Time 

Constraint 

Clear 

Goals 

Progress 

Bars 

Feedback Achievement Reward 

Sig .694 .764 .173 .868 .237 .114 

Result discussion: 

From the Table 32, all the significance are greater than 0.05, so the H0 is accepted. Also 
the original result is shown in Appendix Ⅳ. The conclusion is that the grades of game 
elements in one kind of education group do not have significant difference with another 
group. So the education background does not significantly impact on the grades of game 
elements. 

5.2.5.4 The platform and grades of game elements 

The platform has four categories, so the Kruskal-Wallis test is conducted. The 
description of the analysis is shown in Table 33. 

Table 33 Kruskal-Wallis test of game element in different platform group 

Item Description 

Input 

Independent samples： game elements grades in different platform 
groups. 

Coursera:10  respondents        Udacity: 5 respondents 

Edx:11respondents                  Wangyi:10 respondents 

H0 
The population medians of each sample are equal.(The grades of 

game element in different sample have no difference) 

Calculation 

All measures are ranked in one series and the calculations are 
based on these ranks. 
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Standard The significance is greater than 0.05, the H0 is accepted. 
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Item Description 

The significance is less than 0.05, the H0 is rejected. 

Analysis Result: 

Table 34 The result of platform Kruskal-Wallis test 

Game 

Elemen
ts 

Time 

Constraint 

Clear 

Goals 

Progress 

Bars 

Feedback Achievement Reward 

Sig .822 .232 .944 .695 .570 .511 

Result discussion:From the Table 34, all the significance are greater than 0.05, so the H0 is 
accepted. The original analysis result is shown in Appendix Ⅳ. The conclusion is that the 
grades of game elements in one platform group do not have significant difference with 
another group. So the platform factor does not significantly impact the grades of game 
elements.  

Conclusion: The tests in this section show the result that the difference gender, objectives, 
education background and platform do not significantly impact the grades of game elements. 

5.2.6 Separate the cooperation and narrative element and conduct 
correlation and regression analysis 

The aim of this test is to analysis whether the cooperation and narrative element impact 
the completion rate. Because some platforms of MOOC we selected do not have the 
cooperation or narrative element. So we do this analysis independently.  

Analysis method: Spearman rank correlation, linear regression. The correlation 
analysis is conducted first. Table 35 is the description of the correlation analysis. 

Table 35 Spearman rank correlation of two game elements and completion rate 

Item Spearman rank correlation 

Input One variable: Completion rate,   

Another variable: game element (Cooperation, Narrative). 

H0 There is no correlation between game element (Narrative, 
Cooperation ) and completion rate 

Calculation 
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R is the correlation coefficient 

Standard If the significance is greater than 0.05, accept the H0. 

If the significant is less than 0.05, reject the H0. 

Analysis result:  
Table 36 Correlation analysis result of two game elements and completion rate 

Game Elements Cooperation Narrative 

Sig 0.819 0.734 

Result discussion: From the Table 36, the significance are much bigger than 0.05 in two 
tests, so the H0 is accepted. This means there are not significant correlation between 
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completion rate and cooperation and narrative element. So there is no need to do regression 
analysis. 

5.2.7 Discussion 
The result is that the game elements do not significantly impact on the completion rate 

through the students’ view based on the real MOOCs platform. This result is different from 
some results of related work. Here are explanations for the differences between our thesis 
and other related work: 

The first difference is that the research condition and methods are different. In this 
thesis, the data is collected from survey, the respondents are selected randomly. And the aim 
of study, the context of courses and other factors are different. The platform we research on 
is the MOOCS in reality, some factors are not controlled, for example, the student study 
behavior. However, these factors are the character of students, it is hard to be controlled in 
the real MOOCs platforms. The result reflects the impact of MOOCs game elements on 
courses completion situation in general. However, some related work (P3, P6) conduct the 
experiment to do the research and build a simplified MOOCs platform with one or more 
game elements in it. They can control many variables through the experiment, for example, 
the students’ behavior and the number of students. These designed platforms are different 
from the real MOOCs platform that this thesis research on. The research result of related 
work is targeted, it reflects the specific situation. Also, the data collected through experiment 
is the objective data, these researches focus on the objective aspects of the impact of game 
elements on the completion rate.  

The second reason of the difference between this thesis and other researches is the 
difference of the game elements.  

The game elements design in this thesis is not the same to the one in the related work 
P7, P9, P12 and P14, even though they have the same name. In these related work, they 
design the game elements by themselves, the game elements are much better designed and 
organized comparing to the game elements in the real platform. And also, these researches 
only focus one or two game elements. However, our thesis focuses on all the game elements 
that can be found in the platform that the authors selected. Comparing to the game elements 
that designed by the researchers, the game elements in the real MOOCs platform are 
different, this may lead to the difference of the result. The study [69] shows that the forum 
can improve the completion rate of MOOCs and the forum is a main component of the 
cooperation element. However, the cooperation in our research is only the discussion group 
in some courses, the result of our research shows that the cooperation element does not 
significantly impact the completion rate. The communication content on the forum, the 
personnel quality and standard of study are totally different with the discussion group in the 
real MOOCs platform. Meanwhile, the time students visit discussion group is random and 
different. This discussion is lack of pertinence, so the efficiency is low and the effect is 
limited. In the related research [69], authors organize the forum for just one course and 
organize some students visit the forum at the same time. So the content in the forum is the 
same and there are enough students who visit the forum at the same time. In this situation, 
the forum can improve the completion rate.  

Besides, the data collected through the survey is the subjective data, especially the 
grades of game elements, this variable comes from the view of MOOCs students. And only 
36 respondents’ data are used in the statistic analysis. The accuracy may be different with the 
reality of situation. So we can not say that the result reflects all the students’ view of game 
elements. However, the selection of respondents is random, it presents at least parts students’ 
view. 

Through comparing with the related work, we find the problems of game elements in 
MOOCs. Using the related work as reference, proposing the idea and function of game 
elements to improving the game elements in MOOCs. 
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The analysis has some limitations, first is the way of getting completion rate is 
subjective, it may not be very accuracy. The second is that the courses the survey focuses on 
are lack of pertinence, they do not focus on a specific field. However, the SE course has its 
own character, so the result may not be used in SE field. This only reflects the general 
situation. To fill the gap, an interview is conducted to focus on the impact of game elements 
on SE courses.  

5.3 Interview 
The analysis of survey has some limitations, first is the way of getting completion rate 

is subjective, it may not be very accuracy. The second is that the courses the survey focuses 
on are lack of pertinence, they do not focus on a specific field. However, the SE course has 
its own character, so the result may not be used in SE field. The survey result only reflects 
the general situation. To fill the gap, an interview is conducted to focus on the impact of 
game elements on SE courses.  

The interview is conducted to answer the RQ 2.2 and RQ 3, authors focus more on 
whether the game elements could help students finish SE courses in MOOCs from students’ 
perspective. Based on the guideline of Kyngas [70], there are no previous studies dealing 
with the phenomenon, so the result of interview is analyzed by inductive content analysis, 
then, we propose suggestions to improve the game elements of SE courses in MOOCs based 
on our research.  

The interview questions contain three aspects. The first aspect is about the basic 
information, like demographic information, of our interviewees. The second aspect is about 
interviewees’ attitudes about the function of game elements in helping finish the SE course 
in MOOCs. The third aspect is about interviewees’ attitudes toward the game elements in SE 
education simulation software, for example, SimSE and MO-SEProcess. We will describe 
this section in these three parts. 

5.3.1 Basic information 
We conduct face to face interviews, there are 20 interviewees willing to take part in our 

interviews and their answers are specific and advisable. Among the interviewees, 15% are 
female and 85% are male. Besides, 65% of them are SE masters and others are SE bachelors. 
Their ages range from 23 to 29 years old. 

 
Figure 6 Gender distribution             Figure 7 Education background 

 

Figure 8 shows the categories of courses interviewees have learned. We find that 
management courses make up the most proportion, which is 34.8%. The courses also contain 
global developing, Agile and requirement. Other courses, like game design, make up 26.1%. 
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Figure 8 Course distribution 

Figure 9 shows the interviewees’ use experience of each game element. We can find 
that time constraint, progress bar, clear goal and feedback get quite high numbers which are 
from 16 to 18. That reflects most interviewees have used these four game elements. On the 
contrary, reward, cooperation and narrative are from 7 to 9, meaning less than half 
interviewees have used them. Achievement gets 10, showing half of my twenty interviewees 
have used achievement. 

 
Figure 9 Interviewees’ use experience of each game element 

5.3.2 The analysis of game elements in MOOCs SE courses 
The questions in the second and third aspects (see Table 8) are open-ended questions, 

we use quality inductive content analysis to deal with them. We will show the step how we 
analysis the responses and then display the result. 

Figure 10 shows the attitudes towards each game element, interviewees are asked to 
answer whether the game elements help them finish SE course in MOOCs. The results show 
that Progress bar, Clear goal, Time constraint are positive in helping finish courses from 
students’ perspective. On the contrary, Narrative, Reward and feedback are negative. 
Cooperation and Achievement need extra discussion, six interviewees have used cooperation 
and all of them think cooperation is positive. Although Achievement is positive, the scores 
are very approximate (5 to 4).  
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Figure 10 Attitude towards game element in finishing course 

5.3.2.1 Steps of inductive content analysis 

According to the guideline of Kyngas [70], when organizing the qualitative data, the 
first step is open coding. In this step, all responses are integrated into one WORD document, 
we read through the answers separately, mark the keywords and write down headings which 
describe all aspects of the content as many as we can [70]. Figure 11 shows part of the result 
of open coding. Take the first sentence for example, “There is limitation of the time, it likes 
there is always somebody pushing me to finish my courses. When I log in the course page, it 
always reminds me the remaining time”, we mark “limitation of time”, “somebody pushing 
me” and “reminds me the remaining time” as keywords. 
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Figure 11 Part of open coding 

The second step is classifying the result open coding into different categories.  We use 
two level categories including main categories and sub-categories. We create sub-categories 
firstly. The sub-categories are created based on the keywords and headings in the answers. 
For example, “Progress bar can help me to track my studying progress. To witness the 
progress turns longer, making me feel that I already learnt something and motivating me to 
finish the whole course”, we create sub-categories “track progress”, “proud of done works” 
and “motivation” based on “track my studying progress”, “feel that I already learnt 
something” and “motivating me to finish”. 

Main categories are grouped by the sub-categories with similar events and incidents. 
For example, we have created “Remind limitation of time”, “Remind the remaining time”, 
“Alert the course time”, “Track progress” and “Plan/manage time” as sub-categories. They 
have similar meaning, so we group them as a category “Schedule”. 

The third step is adding abstraction. Abstraction is to formulate a general description of 
the research topic through generating categories [70]. The abstraction should contain the 
meaning of all related keywords, headings and sub-categories, it also reflects the 
interviewees’ thinking exactly and clearly.  

5.3.2.2 Positive factors of game elements 

In the interview, we asked the interviewees following question: “Among the game 
elements you used, which game elements do you think are necessary for finishing SE courses 
in MOOCs? Why?” With the answers to this question, we find the positive factors which 
help interviewees finish their courses and give abstraction. We conduct inductive content 
analysis to analyze the answers to this question, the sub-categories, categories and 
abstraction are created. The result shows in Table 37. We create 23 sub-categories and 8 
categories in total, which show the positive functions that help students finish SE courses of 
the eight game elements.  
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Table 37 Abstraction and the process of abstraction 

Sub-categories Categories Abstraction  

Remind limitation of time 

Schedule 

Schedule means that the specific game element is 
helpful to schedule the study, it may not only help 
students schedule their time, but also alert the 
course time, show the progress of course.  

Remind the remaining time 

Alert the course time 

Track progress 

Plan/manage time 

Under pressure 
Pressure 

Pressure means that the specific game element 
could make students go on their courses by exerting 
pressure. Pushed to finish course  

Supervision mechanism 

Supervision 

Supervision means that the specific game element 
shows supervision function in students’ studies. In 
traditional education, supervisions are mainly from 
teachers and parents. In MOOCs, it is always 
supervision mechanism. 

Under supervision 

Sense of accomplishment 

Sense of pride 

Sense of pride is a kind of self–affirmation, when a 
student completes a test or performs well in 
learning, he would be proud of himself, and this 
may propel him to go on his studies. 

Proud of done works 

Inspire  

Motivation 

Motivation means that the specific game element is 
helpful to propel students in their studies. Encourage 

Motivate 

Test the quality of study 

Clear target 

Clear target means the specific game element 
provides a goal or standard to students. The goal 
and standard are not only designed for the whole 
courses but also for detail event in the courses. 

Test the choice of courses 

Add interests 

Interest factors 

Interest factors mean the specific game element 
could provide entertainment feeling to students. The 
specific game element could increase the degree of 
interesting.  

Decrease boring feelings 

Attraction  

Decrease loneliness 

Social 
communication 

Social communication means that the specific game 
element could use a social way to enhance its 
function. It may include sharing, cooperating with 
teachers and other students. It could act on 
mentality, like showing comfort, decrease 
loneliness, adding responsibility. 

Add communication 

Add responsibility 

Comfort from others 

 

By calculate the motioned times of each category in interviewees’ answers, we create 
Table 38 which shows that the distributions of each category in different game elements.  
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Table 38 Distribution of each category in each game element 

Category 

GE Schedule 
Pressur
e Supervision 

Sense of 
pride Motivation  

Clear 
target 

Interest 
factors 

Social 
communication Count(times) 

 
Distribution 
of GE 

Time constraint 
12 3 4 0 0 0 0 0 19 19.79% 

Progress bar 
14 0 1 3 3 0 1 0 22 22.92% 

Clear goal 
3 0 0 0 5 9 0 0 17 17.71% 

Feedback 
2 0 0 0 3 5 0 0 10 10.42% 

Achievement 
0 0 0 4 2 0 1 0 7 7.29% 

Reward 
0 0 0 1 2 0 1 0 4 4.17% 

Cooperation 
0 3 0 1 0 0 3 10 17 17.71% 

Narrative 
0 0 0 0 0 0 0 0 0 0.00% 

Count(times)  
31 6 5 9 15 14 6 10 96 100.00% 

Distribution of 
category 32.29% 6.25% 5.21% 9.38% 15.63% 14.58% 6.25% 10.42% 100.00%  

 

Table 38 reflects the function of each game element and each category in helping 
students finish SE courses. 

Distribution of category  

Percentages in the bottom of Table 38 are the distribution of category which reflects 
function percentage of each category in helping students finish courses. We find that 
Schedule makes up the most, 32.29%, much higher than other categories, which means that 
the existing eight game elements help the students most in Schedule. Moreover, we also find 
the Schedule mostly comes from time constraint (12) and progress bar (14). So we know that 
time constraint and progress bar help students most in managing their time and progress. 

On the other hand, Pressure, Supervision and Interest factors make up the least (from 
5.21% to 6.25%), which means that in students’ perspective, the eight game elements don’t 
help them much with these three categories. Function of game elements in Pressure, 
Supervision and Interest factors should be enhanced to help students finish SE courses. 
Clear target make up from 9.38% to 15.63%. Besides, we also find that Social 
communication makes up 10.42%, and all comes from cooperation element. Other elements 
don’t provide any help in Social communication. 
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Distribution of GE  

The distribution of game element which is on the right of the table reflects function 
percentage of each game element in helping students finish courses. Progress bar gets the 
most, which is 22.92%. Time constraint, Clear goal and Cooperation are from 17.71% to 
19.79%, which means progress bar, time constraint, clear goal and cooperation help students 
most for finishing courses.  

On the other hand, reward, achievement and feedback are from 4.17% to 10.42%, 
which means these three game elements don’t prove much help to students and should be 
enhanced. 

Besides, Narrative gets 0%, which means it is helpless in students’ perspective. 

5.3.2.3 Negative factors of game elements 

After the questions about positive factors, we asked interviewees about which game 
elements are not necessary to help them finish SE courses in MOOCs. We also add follow-
up questions about why the game element is unnecessary, is it totally unnecessary or not well 
designed? If the game element is not well designed, which part is not well designed? 

Among the unnecessary game elements, some of them are not necessary to help 
interviewees finish the courses, others would be necessary, the interviewees think, but not 
well designed, so they do not provide help. Figure 12 shows the distribution of two 
categories of negative factors, not necessary and necessary but not well designed. Besides, 
all interviewees think cooperation is necessary (see Figure 10), so cooperation is zero in 
Figure 12.  

 
Figure 12 Distribution of two categories of negative factors 

Not necessary game elements 

From Figure 12, we can know that the reason why interviewees think clear goal, reward 
and narrative are not necessary to help them finish SE courses is just because these three 
game elements are helpless. 

“Clear goal just affects whether I would choose this course, it doesn't help me finish the 
course.” 
“Cleargoal，not help in finish the courses.” 
“Reward, I have a clear goal or motivation to study the courses, so whether there is a 
reward does not affect me.” 
“Reward and Narrative are useless, they do not motivate me to finish the course.” 
“Narrative does not affect me, because I just want to get some knowledge.” 
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“Narrative is useless.” 
“Narrative: Totally unnecessary. I do not care other people life, and it looks fake.” 

Time constraint needs extra description. We can find that five interviewees think time 
constraint is not necessary, only one interviewee thinks time constraint is not well designed, 
the reason is “Time constraint: It is not designed well, it is not strict enough, I have no need 
to follow the time constraint”. This reason is based on the interviewee’s characteristics, the 
result may different from people to people, so this reason is not taken into consideration in 
the analysis. As a result of that, we think time constraint is not necessary. 

Not well designed game elements 

Figure 12 shows more than half answers said that progress bar, feedback and 
achievement are not well designed. Then we conduct content analysis to analysis the factors 
of not well designed game elements. We create 9 sub-categories and 3 categories in total, the 
result and abstraction are in Table 39. 

Table 39 Abstraction process of not well designed GEs 
Sub-category Category Abstraction 
Lack of competition 

Lack of other game 
elements  

Interviewees believe that 
the specific game 
elements need to be 
coordinated with other 
game elements, like 
competition, achievement 
and reward.  

Lack of achievement 

Lack of reward 

Lack of enough information 

Low quality of content 

The contents of specific 
game elements can’t meet 
the requirement of 
interviewees.  

Content is not clear/detail 
enough 

Lack of appropriate 
grade of difficulty 

Lack of attraction 
The number is few 

Low quality of service 

Interviewees think that 
the specific game 
elements are not provided 
in time nor with enough 
numbers. 

Not in time 

 

Figure 13 shows the distribution of these three categories in the three game elements. 
Detailed problems of each game elements are discussed with the answers from interviewees. 
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Figure 13 Distribution of categories in three GEs 

The interviewees think feedback is not well designed mainly because feedback is very 
few and the content of feedback can not satisfy interviewees. 

“The Feedback is useful, however, teacher is very busy, they can not answer your 
question or your work in time and clearly...” 
“Feedback is very few during my study, maybe it is not well designed.” 
“Feedback is not useless, but it is not enough just containing asking and answering.” 
“Feedback is necessary but it is too simple, content of feedback should be richer.” 
“I think this should be very useful, however, it is not well designed. The feedback in the 
MOOCs can not reflect anything. It can not reflect my understanding of the course.” 
“Feedback, it is very useful to help me finish the course, but the feedback in MOOCs is 
very poor, almost none. It is useless in this situation.” 

The interviewees told two reasons why they think achievement is not well designed. 
The first one is lacking comparison, so there is no competition. The second one is 
achievement is not attractive, which means the content and form of achievement may need 
improvement.  

“…There is no comparison with others, so no help.” 
“Achievement is should be useful, but not well designed.” 
“Achievement: It should be useful, however in the MOOCs, it is not well designed. In 
other games or software, the achievement is very useful to me to work hard, to finish the 
course. Maybe because achievement in MOOCs is not that attractive.” 

Among the five interviewees, three of them think progress bar is not well designed. 
They think the content of progress bar is too simplex. More information is needed and more 
forms coordinated with other game elements, like competition, reward and achievement are 
requested. 

“It can show me my rate of progress, but that doesn't impact me a lot. It is better to 
compare with others.”  
“Progress bar: It is not well designed, I just know my progress from it, if it can provide 
more information, it may be better.” 
“Progress bar: If progress bar is combined with achievement, such as each period is 
finished, I can receive a badge, it will be nice.” 
 

5.3.2.4 Advice about how to modify game elements 

We also asked the interviewees about their advice to improve game elements in 
MOOCs SE courses, the advices are about how to modify game elements to make them 
helpful in finishing MOOCs SE courses.  
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Figure 14 Advices count of each game element 

 

Figure 14 shows the advice number of each game element, we find that there is not 
advice about narrative, on the contrary, feedback receives 9 advices and cooperation receives 
8, other elements’ advice number are from 1 to 3.  Meanwhile, there are 7 advices are about 
the whole of game elements or not focus on single game element. Because the numbers of 
advice for some game elements are very few (from 0 to 3), the advices are analyzed 
according to each game element. 

 Narrative  
No advice received by narrative. Besides, in Figure 10, we can find no one think 

narrative could help them finish courses. This may be because interviewees think narrative is 
helpless and worth no advice. 

 Time constraint 
Time constraint receives two opposite advice. The first interviewee thinks time 

constraint should be more humanized, urgency should be decreased, more encouragement 
should be increased. The second interview thinks that time constraint should be stricter, 
current time constraint can’t constraint him. These two advices may involve the behavior and 
character of students, so they are not taken into consideration in this thesis. We just suggest 
MOOCs to think about the possibility of schedule mechanism with different levels.  

“Time constraint should be more humanized, less urging and more encouragement.” 
“Before, I always forgot course time. Now, MOOCs can remind me, but I think it should 
be stricter, that could constrain me.” 

 Progress bar 
Progress bar’s advice focuses on two points. First one is adding more sub progress bars 

in the course like in assignment, exam. Next one focuses on adding competition, like 
showing other students’ progress. 

“Sub progress bar should be added in each lesson and each exam.” 
“It is better to add some competition in progress and feedback.” 
“The progress can make a completion rule, for example, I can know how other students' 
progress. This may motivate me to finish the course.” 

 Clear goal 
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There is only one advice about clear goal: the fundamental knowledge of a course 
should be clear described, relative courses and guideline should be added. 

“Introducing some relative course or give users a guideline to know what kind of 
knowledge they need...” 

 Achievement 
Achievement should be added more in detail event and contain competition. For 

example, student should receive achievement when he completes part course in a limited 
time. All achievements in the course should be shown whether student has got them. 

“Achievement could be more detailed. For example, student could get achievement 
when he completes part of course, or complete a part in a limitation time. Maybe list 
others achievement could add competition...” 
“…Make more kinds of achievement may be useful.” 

 Reward 
Reward should be with high quality and should be really wanted by users. 
“…I mean that the quality of the rewards is very important, and designer should put 
more attention on that. To find what are rewards that the users really want.” 

 Feedback 
Feedback receives nine advices. Interviewees point out current feedback is weak for 

poor quality and limited content. The advice that feedback should be more detailed and 
provide more content and information.  

“Feedback could be more detailed. Maybe more information is useful…” 
“Maybe the feedback is too simple.” 
“The feedback is too weak, if the feedback is more, it will be fine.” 

More interaction and competition, like showing other’s grade, are required. Besides, 
one interview advice that common questions and their answer could be added in feedback, 
that could save time of teacher and student.  

“…like others' grade, competition provide motivation.” 
“If I can have a look at the best score or other students' answers, it may be helpful.” 
“Feedback could add content, like the list of common questions. More interaction.” 

 Cooperation 
Cooperation receives eight advice in total. Their advices are simple but strong: more 

communication is needed. Interviewees point out that cooperation is helpful but should be 
improved. The issues of current cooperation include inconvenient communication and few 
participation. These two issues decrease the communication in MOOCs. 

“It isn’t convenient for students to communication with others…” 
“Few cooperation is used. Maybe more communication is necessary, including the 
communication with teacher and communication with other students. It is important in 
SE courses.” 
“…there are not too many students discussing in the group. Maybe it should be better 
organized.” 

Interviewees advise to add chat system (like message, voice message system), teachers 
should add interesting topic and activities in discussion form and add some group tasks.  

“…Chat system should be added, like message, voice message.” 
“…Organize some activities on discussion groups to attract more people to 
communicate with each other or build a forum to enhance the communication…” 
“…we can do something or assignment together. This is good to finish a course.” 

Besides, the rules of discussion form should be changed, for example, one student must 
ask and answer at least one question in discussion form. An interesting advice is to limit the 
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time of one communication, thus, a student could communication with more people in a 
specific period of time. 

“Each student is required to ask a question in the discussion group and must answer at 
least a question will be helpful.” 
“The time of communication can be limited, so we can meet more people in the specific 
time period.” 

 Whole game element 
The advices for whole game element are sporadic. Competition factors are needed, like 

rank of progress, score and badge.  
“As a word, I think the MOOCs needs to add more information to improve the 
competition elements in the SE course learning.” 
“Competition element is not enough, rank of progress, score and badge will motivate 
me most.” 

Adding interesting or entertainment factors are mentioned.  
“…Game maybe should be used to add entertainment of the course…” 
“Interesting, I think the MOOC should be more interesting, adding more game elements 
or enhance them. I do not have an idea in detail.” 

Combining existing game element is new way, like combine time constraint, clear goal, 
and progress bar to create a new system which shows all content of these three game element 
together. Actual environment is also asked for. 

“If the MOOCs platform can combine the time constraint, clear goal, and progress bar 
together will be helpful. For example, providing a plan in detail, including time spend, 
percentage of finished course and what have you learned.” 
“The practices in an actual environment are necessary.” 

5.3.3 The analysis of game elements in SE education simulation 
software 

Simulation software is popular in on campus SE education [8]. We want to find out 
whether MOOCs SE courses could get reference and inspiration from simulation software to 
help students finish their courses. In the interview, we ask interviewees’ attitude towards 
simulation software, game element in simulation software and implanting game elements of 
simulation software into MOOCs SE courses. 

5.3.3.1 The view of SE education simulation software  

Firstly, we ask their experience of using simulation software. Nine of the twenty 
interviewees haven’t used simulation software, their answers about simulation software are 
not analyzed in thesis, we focus on the rest eleven interviewees. 

Among the eleven interviewees, 10 of them think simulation software could help them 
finish course based on their experience. Only one interview think that simulation software 
could help improve the quality of his study, but doesn’t help him finish courses. 

About the game elements in simulation software, the same, 10 interviewees think game 
elements in simulation software could help them finish courses, one interviewee is not sure 
about that. Figure 15 shows interviewees’ attitudes towards simulation software and game 
elements in simulation software.  
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Figure 15 Interviewees’ attitudes towards simulation software and GE 

 

5.3.3.2 Helpful game elements in simulation software 

Next question is that in interviewees’ perspective, which game elements in simulation 
software could help students finish their courses and the reason. 

Interviewees think that cooperation, time constraint, reward are helpful.  
“Cooperation, Competition and Time constraint. They add interests to the boring SE 
courses, they attract people to go on study.” 
“Not sure… The cooperation way seems nice.” 
 
Besides, other game elements and factors which are not contained in the four MOOCs 
platforms are mentioned, including score, competition and virtual environment. Some 
of these elements and factors are mentioned by interviewees, like “competition”, some 
are deduced by authors, like “lose to other”. 
“Virtual environment is the most useful, I am not sure whether it is a game element, it 
adds interest.” 
“…I do not want to lose to other students, so this is a reason for me to finish it.” 
“Competition motivates us to work harder.” 
 
The reasons why interviewees think these game elements are helpful contain three 
aspects. The first reason is these game elements provide motivation. Second reason is 
that these game elements provide pressure. The last one is because these game elements 
add interests and decrease boring feelings. 
“… The rewards will promote students to finish the course and motivate them for full 
effort on tasks, if the reward is attractive enough. “”  
“…more communication decreases boring feelings. Competition motivates us to work 
harder.” 
“Time constraint, provide pressure to make me finish course quicker…” 
“Cooperation. Work in a team provides responsibility which pushes me to finish my 
job.” 
 

5.3.3.3 Integrating game elements of simulation software into MOOCs SE 
courses 

Finally is the question: whether do interviewees think it is useful to integrate the game 
elements of simulation software into MOOCs SE courses. Most interviewees think that will be 
useful.  
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They also point out that the most important things are the mode of simulation software and 
the virtual environment which contains teamwork. Besides, cooperation, competition and 
experience bar are also helpful. 

“Yes, definitely. Lots of SE courses need students to learn how to do a product under 
teamwork environment...”  
“In particular courses and particular period they may be helpful. For example, in 
internship.” 
“Yes, especially the experience bar, something like this would be very useful. And the 
cooperation is also useful.” 
“Yes, helpful. Competition will make us keep studying.” 
“I think it is helpful, especially the cooperation.” 
“…I think the mode of simulation software is the most helpful.”  
“Time constraint must be helpful, but what' more important is the mode of virtual 
environment.” 
“I think the feedback and cooperation, especially the communication part will be 
useful.” 
 

5.3.4 Summary  
This summary is divided into two parts. The first part shows the usefulness and 

uselessness of each game element in helping students finish courses, also, the advice towards 
each game element will be described. This part is according to 5.3.1 and 5.3.2. The second 
part is about the simulation software, it is based on 5.3.3. 

5.3.4.1 The evaluation of game elements for learning SE courses in MOOCs  

 Time constraint: Time constraint has been used by 16 interviewees (total number 
of interviewees is twenty), 10 of them think time constraint is helpful in finishing 
courses. As shown in Table 38, time constraint works well in Schedule category. 
So in students’ perspective, time constraint could help them finish their courses. 
Two interviewees give their advice towards time constraint. The advices of time 
constraint are opposite, it should be considered according to interviewee’s 
condition.  

 Progress bar: There are eighteen interviewees have used progress bar and 12 of 
them think progress bar could help them finish SE courses. Meanwhile, progress 
bar performs the best in Schedule (see Table 38).So it is obvious progress bar could 
help students finish SE courses. Progress bar receives 3 advices including adding 
more detailed sub progress bar and adding competition factors. 

 Clear goal: There are seventeen interviewees have used clear goal and 11 of them 
think clear goal could help them finish SE courses. And clear goal contributes the 
most in clear target (see Table 38). As a result of these, we can claim clear goal is 
helpful in student’s perspective. Well, clear goal is suggested to add relative 
courses and add guideline in courses. 

 Feedback: Similar with the previous three game elements, feedback has been used 
by 16 interviewees, but their attitudes are negative. Twelve of them think feedback 
could not help them finish SE courses. Nine interviewees think feedback should be 
improved. They point out current feedback is weak for poor quality and limited 
content and advice that feedback should be more detailed and provide more content 
and information. So we evaluation about current feedback is negative. 

 Achievement: Achievement has been used by half of the twenty interviewees, 5 of 
them think achievement is positive but 4 of them are opposite and one interviewee 
is not sure about that. So it can be judged. The main function of achievement is to 
provide sense of pride. Two interviewees think achievement should be in detail 
event and contain competition factors. 
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 Reward: Reward has been used by eight interviewees, 5 of them think reward is 
helpless. Meanwhile, reward contribute very few according to the distribution of 
GE (Table 38). So we can claim reward does not help students finish their courses. 
One interviewee shows his advice: it should be with high quality and should give 
what is really wanted by users. This may be the reason why reward is helpless. 

 Cooperation: Cooperation has been used by eight interviewees and six of them 
think cooperation is helpful, rest two interviewees are not sure. Meanwhile, 
cooperation makes Social communication worked by itself singly. Obviously, 
cooperation is helpful in finish SE courses. But eight interviewees think 
cooperation should be improved. They all think cooperation is important during 
their study, but inconvenient communication and few participation are the issues of 
cooperation. MOOCs should build a more convenient environment for cooperation. 

 Narrative: Seven interviewees have used narrative but all of them think it is 
helpless in finish software courses. Meanwhile, it provides nothing in distribution 
of game elements (Table 38), and receives no advice. So we can claim that 
narrative can not help student finish their courses.  

We also find that some game elements receive negative evaluation because they are not 
well designed, like progress bar, feedback and achievement. The reason can be lacking 
coordinating wit other game elements, low quality of content and low quality of service. 
They may be helpful in finishing SE courses in MOOCs if they are modified. 

5.3.4.2  The evaluation of SE education simulation software  

Eleven interviewees have used simulation software in SE courses, ten of them are sure 
that simulation software and whole game element in simulation software are helpful in 
finishing their SE courses. 

The cooperation, time constraint, reward and other factors, like score, competition and 
virtual environment, in simulation software are helpful, because they provide motivation, 
pressure and interests. 

Most of the interviewees also think it is helpful to integrate game elements of 
simulation software into MOOCs SE courses. They point out that mode of simulation 
software and the virtual environment which contains teamwork is very helpful to finish 
courses. Working with others and having experience of division of labor, multi-angle and 
actual environment to practice are important to finish the course. 

5.3.5 Discussion 
The game elements in MOOCs platform 

To make up the shortness of the survey and statistics analysis, we focus on SE courses 
through the interview to learn the impact of MOOCs game elements on completion situation 
through SE students’ view.  These elements are classified into three categories.  

The first category is the game elements the respondents think can directly help them 
finish SE courses, they are the time constraint, progress bar, cooperation and clear goal. 
However, even though the cooperation element performs well, they still need to be improved 
according to the advice from respondents. This may be the reason that why the completion of 
courses is in a poor situation.   

Second, the existing elements on MOOCs are unnecessary to help them finish the SE 
courses, they are narrative and reward. Because the result comes from the view of 
respondents, we can not judge these elements have no use to finish the SE courses, however, 
they do not have significant impact on finishing SE courses through part of students’ view. 
On the other hand, parts of the respondents still think the time constraint and clear goal can 
help them finish the SE courses. Maybe they only stand for parts of the view of students, but 
it can not be ignored.  
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The third category are the elements should have positive impact on finishing the SE 
courses, however, the design and function of the game elements need to be improved, they 
are feedback and achievement. The feedback is hard to provide more content and 
information through teachers, that is because there are too many students having a same 
course together or in different time period, the teacher does not have enough time to enhance 
the feedback.  So the advice from respondents will be selected and concluded, it will be the 
fundamental to the suggestion of improving the game elements. 

The game element in SE education simulation 

The game elements in SE education simulation are helpful to finish the SE courses 
according to the respondents’ view. However, the most helpful thing of SE simulation is the 
virtual environment, it provides virtual environment to simulate the reality development 
mode. And in the virtual environment, the cooperation element occupies an important 
position. It not only provides a platform for students to communicate with each other, also 
provides a chance to work together. Also, some other game elements are in the virtual 
environment, such as the experience bar, the time constraint, the reward and the feedback.   

One character of SE education is lacking practice experience. The virtual environment 
meets the requirement of SE education very well, this is the main reason why it can help 
students finish the SE courses. 

 

5.4 Suggestion 
5.4.1 The idea of modifying the game elements 

 Concluding the result and idea from the result of survey and interview and according to 
the SE education character, the authors provide the suggestion of how to improve SE courses 
completion situation in MOOCs through modifying game elements. Here are the specific 
suggestions that we provide to help finish SE courses in MOOCs. 

1) Virtual reality forum 

As a result of interview, cooperation element has a significant positive impact on 
finishing SE course on MOOCs. From interview result, the respondents require a more 
convenient environment for cooperation. And from the discussion section of statistic analysis, 
forum and discussion group both can be treated as the cooperation element, and better 
organized and designed forum performs better than the simple discussion group. However, 
how to ensure the visiting time and quality of the forum, how to matching the SE courses 
character are the problem. So, we can try to use virtual reality forum to solve the problem.   

A virtual circumstance is important according to the respondents’ view of the SE 
simulation. SimSE just applies a two-dimension virtual scene, including the team members 
and the work place. But it is still lack of reality, it is just human interaction. ProcessSE 
performs better, it provides a three-dimension environment, the online user can develop the 
project with other users. These kinds of virtual circumstance can help students finish the SE 
courses according to the interview result. And the design of the virtual circumstance can be 
better. Virtual reality technique can build a virtual circumstance for students, the virtual user 
in it is very close to the reality one, it can make students feel they are communication, 
learning and working with real people.  

A virtual reality forum can be built on MOOCs to enhance the practice experience for 
students after courses and help students understand the course context better. The number, 
type and study level of participants can be settled according to the requirements, also the 
forum can provide enough case and project for students. They can try to develop the project 
and after the project is finished, each group member can grade to each and the whole project 
can be graded by computer. In this way, the participants will not be limited by the number 
and time, they can select the appropriate case and project based on the requirement and study 
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level and the students can have a better understanding of what they learned and what they 
have done. It not only increases the interest of learning, but also improve the completion 
situation. 

2) Schedule of combination game elements 

From the Table 39, we know the interview think that the specific game elements need to 
be coordinated with other game element. From Table 38, the progress bar and time constraint 
perform well to improve SE completion situation through schedule category. So the progress 
bar and time constrain can be combined together as a new function. 

 Clear goal is helpful to finish the SE courses in student’s perspective. With the clear 
goal elements, the progress bar and time constraint can be combined together easily. The 
manifestation of the game elements combination could be a schedule of SE courses, it 
provides a clear goal in each period of a course with a progress node. The progress of the 
courses can be calculated by the progress node of each period. In this way, a whole course is 
divided into many small parts. For each part of the course, the schedule has a time constraint 
as a reminder.  

However, from interviewee’s advice, progress bar needs to be improved by adding 
competition factors.  So in the schedule, if the students finish this part of course in time, he 
can get a badge. According to the time he spent, the badge is different, from gold badge to 
copper badge. At the final of the course, students can receive an achievement according to 
how many gold badges they have got. Students can also check other students’ progress and 
badges in the rank table, every day, the rank of learning the course will be refreshed.  

In this way, the schedule without badges and rank can help students arrange their time 
of learning and know whether the course can attract their interest. With badges and rank, the 
students can compete with other students, and receive self-satisfaction if they rank higher or 
own more gold badges. It can help motivate students to finish the course. 
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6 THREATS VALIDITY 
6.1 Internal validity threats 

The responses number is not as much as authors expected. There are 36 responses from 
questionnaire can be used to do the analysis. It is not a low number of responses through a 
short period publish of questionnaire. 

 However, to find how game elements impact course completion rate in MOOCs, it 
seems to be not very enough. Also, in some analysis parts, the data is separated into four 
parts according to the platform of MOOCs, so the number of responses is really low in some 
platforms. The data may not reflect the situation of game elements very well. Even though, 
there are some risk managements conducted to ensure the problem, such as the interview as 
an addition and different statistic analysis methods are conducted as insurance, this situation 
of number of questionnaire may influence the result of the research. 

And the instrument of data collection could be a possible threat. In this research this 
threat mainly reflects in the design of questionnaire. An ambiguous questionnaire may lead 
ambiguous response. To mitigate this threat authors design a simple questionnaire with 
explanations and at the beginning of the questionnaire there is an introduction of the research 
to make the respondents have better understanding. Also, pre-testing is conducted. 

Another threat is that all the data is subjective data, the questionnaire can only reflect 
the subject view of users. The authors tried to connect the MOOCs companies to get some 
data comparing to the user’s view, however, it does not succeed. The questionnaire can only 
reflect some parts of people’s view. So the result reflects the situation of partial user view to 
the relationship between game elements and completion rate. 

6.2 Construct Validity threats 
The construct validity threat is about whether the data we get is the real data we wanted. 

To mitigate this threat, the respondents of survey must have experience of the four target 
MOOCs platforms, and interviewees are SE students who have experience of SE courses in 
MOOCs. That will ensure they understand the SE courses and MOOCs. Also, we conduct 
face to face interview to ensure the interviewees are serious about their answers. Finally, the 
answers of survey and interview are written by respondents and interviewees themselves. 
Detailed discussion is in section 4.5. 

6.3 Conclusion Validity threats 
The reliability of the measure is the main conclusion threat. The questions in survey and 

interview may cause this threat. The questions in survey and interview should be clear and 
unambiguous. During the SLR, we conducted piloting to decrease the misunderstanding and 
inconsistency of SLR result (section 4.1.1.6). Before survey and interview were conducted, 
pre-testing is conducted to decrease the bias of questions in survey and interview. When 
analyze the data, we follow the guideline of Kitchenham in SLR and Kyngas in content 
analysis. Besides, the respondents of questionnaires and interviews must be well experienced. 
When authors mark the keywords and create the categories, if there is difference between 
two authors, the inconsistence must be discussed and reach an agreement. Detail information 
is in section risk management. 

6.4 External validity threats 
The external validity threats are about whether the results can be generalized outside the 

scope of our study [71]. These threats have few influence on our research, because that we 
used open source tools and we followed widely accepted literatures. Our study is not limited 
just in SE courses in MOOCs, the result could be generalized to other kinds of courses in 
MOOCs and other courses in online education platforms. 
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7 CONCLUSION AND FUTURE WORK    
7.1 Answering to the research question 

RQ1 

The question is answered by SLR. Except the unclassified game elements, there are 11 
game elements are used in SE courses in MOOCs totally, including achievement, reward, 
feedback, time constraint, clear goal, cooperation, competition, progress bar, narrative, 
leader board, levels.  

Among the 11 game elements, three of them are not used in SE courses in the four 
target MOOCs platforms, so authors use eight game elements (achievement, reward, 
feedback, time constraint, clear goal, cooperation, progress bar and narrative) to conduct 
survey and interview. 

RQ2 

RQ2.1 

The question is answered by survey and statistic analysis. The Likert scale was used in 
questionnaire to collect the data of user view of game elements in MOOCs. And then some 
of the useless data are deleted to ensure the quality of questionnaire. The linear regression 
and logistic regression analysis show that the game elements do not significantly impact 
completion rate. And the gender, motivation, education background and platform can not 
significantly influence the grades of game elements. So, the result is that from the data the 
authors collected, in the view of users, the level of game elements does not have significant 
impact on the completion rate of MOOCs.  

RQ2.2 

From the interview result, the progress bar, time constraint, cooperation and clear goal 
could help to finish the SE courses on MOOCs platform from students’ perspective.  
Narrative and reward are unnecessary to help students finish the SE courses. Feedback and 
achievement should have positive impact on finishing the SE courses, however, the design 
and function of the game elements need to be improved.  

The drawback of game elements design is also concluded for specific game elements 
and the advantages of game elements in SE simulation are shown. 

RQ3 

Two ideas are provided to improve the game elements in finishing SE courses on 
MOOCs through the result of statistic analysis and interview result. First one is the virtual 
reality forum, second is the schedule with combination game elements. These two ideas are 
provided according to the result of survey and interview. The virtual reality forum focuses on 
the cooperation element and the advantage of SE simulation is added in it. The schedule with 
badges and rank combines the time constraint, progress bar, clear goal and achievement 
elements together with competition factors. They are provided to help students finish SE 
courses in MOOCs.  

7.2 Contribution 
1) Concluding the game elements which are used in MOOCs platform. 

Because there are different MOOCs focus on different fields, the game elements in 
which are different, not only the difference of the kinds, but also the name and function are 
different. As a precondition, we classify the game elements on MOOCs platform through 
SLR. Integrate and classify the name and meaning of the game elements. 
2) Providing the relationship between game elements and completion situation of SE 

courses on MOOCs. 
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First quantify the students’ view of game elements and the completion situation. Then, 
analysis how the game elements in MOOCs impact on the completion rate through different 
statistic analysis methods. The result shows the relationship between game elements and 
completion situation in general MOOCs courses.   

Second step, the interview reflects the relationship between game elements and 
completion situation of SE courses. No related work focus on the game elements of SE 
education on real MOOCs platform through the view of students. The research enhances the 
research context of game elements on MOOCs. Providing the meaningful data for related 
researchers.  

3) Pointing out the functions and drawbacks of game elements in helping students finish 
SE courses. 

The functions of game elements are summarized into eight categories, the contribution 
of each game element to each category is calculated. Besides, the advices to game elements 
and not well designed game elements are summarized, these should be helpful for MOOCs 
to improve the game elements in SE courses. 
4) Make suggestion to improve SE course completion situation through improving game 

elements on MOOCs.  

Through the analysis and summary of the result of analysis and the related work, the 
pointed and combined game elements are positive to the completion situation. So, according 
to the character of SE courses, the authors provide two suggestion to improve the completion 
situation of SE courses. First is the virtual reality forum, which can improve the interest of 
student, provide simulation environment, have pertinence. Second is the schedule with 
combination game elements which combine four game elements together, which can better 
help students arrange the learning time and add competition elements in it. The two 
suggestions aim to help students improve completion situation of SE courses in MOOCs. 

7.3 Future work 
This research is not perfect, authors plan some probable future studies:  

1) Collect more data to improve the research.  

The scale of questionnaire needs to be enlarged. Meanwhile, the data should be 
collected from different dimensions, for example, the data in this research are all come from 
the view of users, it is subjective data. The MOOC platform companies may have more data 
of the completion rate and the situation of game elements. The data come from the MOOCs 
companies will be the objective data. Also, the data from teachers who publish coursers on 
the MOOC is another dimension. Comparing the data from different dimensions the research 
can have a more persuasive result.   

2) Further study of the character and function of different game elements 

The thesis concludes different game elements in MOOCs and has a simple discussion 
and analysis of their functions. However the game element is complex, each game element 
may present in different ways, to use these game elements designing software better, the 
further study of the detail function and character of each game element is necessary. 
According to the difference of the applications, how to arrange these game elements is worth 
to research. 

3) Research whether the VR forum can be used in SE courses on MOOCs platform 

Because the cooperation of MOOCs is not well designed through the students’ view, 
especially the communication part. The VR forum can solve this kind of problem, it first 
provides a platform for users to communicate with each other, on the other hand, the VR can 
provide a environment the simple website can not do. However, to make the idea, a lot of 
work should be done. First, the architecture of MOOCs platform should be clear, especially 
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the game element design and embed mode. Second, the requirement of VR forum should be 
confirmed, including survey of students and teacher, the discussion with developer. Whether 
the VR technique can be used in SE online education will be an interesting topic. 

4) Research whether the schedule we suggested can be used in SE courses on MOOCs. 

To add the schedule function to MOOCs, firstly, we should have an experiment to test 
the effect of it. After this, if it really helps students finish SE course, we need to count the 
cost of developing a schedule like this. At last, we need to count whether the payment of 
developing the schedule is balance to the effect it brings. In a word, this idea should be tested 
in the future work. 
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APPENDIX 

 

Appendix I: General information of primary studies 
ID Title Author Item Type Publication 

Year 

P 1 Badges in the carpe diem 
MOOC 

Dona, Kulari Lokuge; 
Gregory, Janet; Salmon, 
Gilly; Pechenkina, 
Ekaterina 

Conference 
Paper 

2014 

P 2 Identifying Student Types 
in a Gamified Learning 
Experience 

Barata, Gabriel; Gama, 
Sandra; Jorge, Joaquim; 
Gonçalves, Daniel 

Journal Article 2014 

P 3 Gamification in MOOC: 
Challenges, Opportunities 
and Proposals for 
Advancing MOOC Model 

Gené, Oriol Borrás; 
Núñez, Margarita 
Martínez; Blanco, Ángel 
Fidalgo 

Conference 
Paper 

2014 

P 4 Gamification in education: 
a systematic mapping 
study 

Dicheva, Darina; 
Dichev, Christo; Agre, 
Gennady; Angelova, 
Galia 

Journal Article 2015 

P 5 A new paradigm for 
serious games: Transmedia 
learning for more effective 
training and education 

Raybourn, Elaine M. Journal Article 2014 

P 6 A Playful Game Changer: 
Fostering Student 
Retention in Online 
Education with Social 
Gamification 

Krause, Markus; 
Mogalle, Marc; Pohl, 
Henning; Williams, 
Joseph Jay 

Conference 
Paper 

2015 

P 7 Game-theoretic Models 
Identify Useful Principles 
for Peer Collaboration in 
Online Learning Platforms 

Pandey, Vineet; 
Chatterjee, Krishnendu 

Conference 
Paper 

2016 

P 8 A gamified peer 
assessment model for on-
line learning environments 
in a competitive context 

Tenório, Thyago; 
Bittencourt, Ig Ibert; 
Isotani, Seiji; Pedro, 
Alan; Ospina, Patrícia 

Journal Article 2016 

P 9 A Multiplayer Online 
Game for Teaching SE 
Practices 

Xiao, David; Miller, 
Robert C. 

Conference 
Paper 

2014 

P 10 Modelling learning from 
Ingress (Google's 
augmented reality social 
game) 

Sheng, L. Y. Conference 
Paper 

2013 

P 11 Game Theory Based Peer 
Grading Mechanisms for 
MOOCs 

Wu, William; 
Daskalakis, 
Constantinos; Kaashoek, 
Nicolaas; Tzamos, 
Christos; Weinberg, 
Matthew 

Conference 
Paper 

2015 
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ID Title Author Item Type Publication 
Year 

P 12 Gamification of MOOCs 
for increasing user 
engagement 

Vaibhav, A.; Gupta, P. Conference 
Paper 

2014 

P 13 Teaching and Learning 
Programming and SE via 
Interactive Gaming 

Tillmann, Nikolai; De 
Halleux, Jonathan; Xie, 
Tao; Gulwani, Sumit; 
Bishop, Judith 

Conference 
Paper 

2013 

P 14 On the Role of 
Gamification and 
Localization in an Open 
Online Learning 
Environment: Javala 
Experiences 

Lehtonen, Timo; Aho, 
Timo; Isohanni, Essi; 
Mikkonen, Tommi 

Conference 
Paper 

2015 

P 15 Educational SE: Where 
SE, Education, and 
Gaming Meet 

Xie, Tao; Tillmann, 
Nikolai; de Halleux, 
Jonathan 

Conference 
Paper 

2013 

P 16 Towards a MOOC Game Tan, Chek Tien Conference 
Paper 

2013 

P 17 Techno-Instructional 
Application in a MOOC 
Designed with 
Gamification Techniques 

Rodrigo Alexander 
Saraguro-Bravo; Dunia 
Inés Jara-Roa; Martha 
Agila-Palacios 

Conference 
Paper 

2016 

P 18 Enhancing MOOC with 
Augmented 
Reality,Adaptive Learning 
and Gamification 

Jyoti Chauhan; Shilpi 
Taneja; Anita Goel 

Conference 
Paper 

2015 

P 19 BrasilEduca - An Open-
Source MOOC platform 
for Portuguese speakers 
with gamification concepts 

Marceli A. A. Mesquita; 
Armando M. Toda; 
Jacques D. Brancher 

Conference 
Paper 

2014 

P20 A Game Theoretic 
Approach to a Self-
Managing MOOC Based 
Distributed System 

Nimisha Sharath; 
Shivani Snehal Parikh; 
K. Chandrasekaran 

Conference 
Paper 

2014 

P 21 Adaptive and playful 
approach in the MOOC: 
thanks to Serious Game 

Wiem Maalej; Sahar 
Msaed; Philippe 
Pernelle; Thibault 
Carron 

Conference 
Paper 

2014 

P 22 The effects of progress 
bars on diverse learning 
styles in web-based 
learning 

Te-Lien Chou; Sufen 
Chen 

Conference 
Paper 

2015 

P 23 Serious Games as edX 
MOOC Activities 

Manuel Freire; Ángel 
del Blanco; Baltasar 
Fernández-Manjón 

Conference 
Paper 

2014 
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Appendix II: Survey prototype 

Survey about game elements in MOOCs 

Thank you for participating in this anonymous survey. This survey is about the impacts 
of game elements in MOOC (Massive Open Online Course) platforms. Please note that we 
just focus on the free courses, so please answer following questions based on your 
experience of free MOOC courses. Your responses will provide us precious advice and data. 

 

1. What is your gender? * 

Female 

Male 

 

2. When were you born? * 

 Drop-down menu 

 

3. In which country do you currently live? 

  

4. What's your present occupation? 

  

5. Are you currently enrolled as a student on an educational programme in MOOCs? * 

Yes 

No 

 

6. What is the highest degree you have received? * 

High School Degree 

Bachelor Degree 

Master Degree 

Doctoral Degree 

Others： 

  

7. How many courses have you chosen in the MOOCs? * 

Drop-down menu 

 

8. How many courses have you completed in the MOOCs? * 

Drop-down menu  
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9. What's your main object of studying in MOOCs? * 

Interest 

Want to own certification 

Want to learn knowledge 

Work needs 

Others： 

  

10. There are game elements in MOOCs, like Progress Bars, Reward and Clear Goals. 
How useful do you think these elements are? 

(1)Time Constraint (time limitation of the course/task/assignment/activity) * 

Very useful 

Somewhat Useful 

No opinion 

Not very useful 

Not at all useful 

(2)Clear Goals (specific goals of the course/task/assignment/activity) * 

Very useful 

Somewhat Useful 

No opinion 

Not very useful 

Not at all useful 

(3)Cooperation (the task/assignment/activity need to be work in group, or the items 
which encourage students to help each other) * 

Very useful 

Somewhat Useful 

No opinion 

Not very useful 

Not at all useful 

(4)Progress Bars (bars show the degree of completion of courses/assignments/tasks) * 

Very useful 

Somewhat Useful 

No opinion 

Not very useful 

Not at all useful 

(5)Feedback (the feedback of course/task/assignment/activity from teachers/system) * 

Very useful 

Somewhat Useful 

No opinion 
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Not very useful 

Not at all useful 

(6)Achievement (the effort get from the course/task/assignment/activity, like 5 courses 
completion, 10 courses completion) * 

Very useful 

Somewhat Useful 

No opinion 

Not very useful 

Not at all useful 

(7)Reward (level/mark/star/... given in recognition of students' work) * 

Very useful 

Somewhat Useful 

No opinion 

Not very useful 

Not at all useful 

(8)Narrative (events/stories/... that encourage student) 

Very useful 

Somewhat Useful 

No opinion 

Not very useful 

Not at all useful 

11. Would you like to accept a specific interview to help our study？ If you like, please 
give us your e-mail address. Anyhow, really thank you for answering this questionnaire. * 
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Appendix III: The questions of the interview 
1. What is your age? 

2. What is your gender? 

3. What is your education background? (highest degree) 

4. What SE courses have you learned on MOOCs platform? What’s the MOOCs name? 

5. Which game elements have you used in SE courses in MOOCs? (Among following 
game elements) 

1) Time constraint 

2) Progress bar 

3) Clear goal 

4) Feedback 

5) Achievement 

6) Reward 

7) Cooperation 

8) Narrative 

6. Among the game elements you used, which game elements do you think are necessary 
in finishing SE courses in MOOCs? Why? 

7. Among the game elements you used, which game elements do you think are not 
necessary in finishing SE courses in MOOCs? Why? Is it because you think this game 
element is not designed well, or you think it totally does no help to your SE study in 
MOOCs? And which part do you think is not well designed? 

8. If you can have the chance talking with the game elements designer in SE courses in 
MOOCs, which game elements do you think need to be modified and how modified to 
help finish SE courses on MOOC? 

9. Have you ever used the SE education simulation software, for example, SimSE and 
MO-SEProcess? 

9.1 Do you think these kinds of software can help you finish the SE courses?  

9.2 Do you think the game elements in the software can help you finish the SE course? 

9.3 Which game element do you think can help you finish the course?  What are their 
advantages in your view? 

9.4 And if we implant this (the helpful game elements in 9.2 and 9.3) to the MOOC SE 
study, do you think it will be useful? 
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Appendix Ⅳ: The whole analysis result 
Correlation Analysis Result 

Correlations 

 Rate TimeConstraint 

Spearman's rho Rate Correlation Coefficient 1.000 .071 

Sig. (2-tailed) . .681 

            N 36 36 

TimeConstraint Correlation Coefficient .071 1.000 

Sig. (2-tailed) .681 . 

N 36 36 

 

Correlations 

 Rate .ClearGoals 

Spearman's rho Rate     Correlation Coefficient 1.000 .448** 

Sig. (2-tailed) . .006 

N 36 36 

ClearGoals Correlation Coefficient        .448** 1.000 

Sig. (2-tailed) .006 . 

N 36 36 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Correlations 

 Rate ProgressBars 

Spearman's rho Rate Correlation Coefficient 1.00

0 
.147 

Sig. (2-tailed) . .391 

N 36 36 

ProgressBars Correlation Coefficient .147 1.000 

Sig. (2-tailed) .391 . 

N 36 36 
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Correlations 

 Rate FeedBack 

Spearman's rho Rate Correlation Coefficient 1.000 .364* 

Sig. (2-tailed) . .029 

N 36 36 

FeedBack Correlation Coefficient .364* 1.000 

Sig. (2-tailed) .029 . 

N 36 36 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Correlations 

 Rate Achievement 

Spearman's rho Rate Correlation Coeficient 1.000 .397* 

Sig. (2-tailed) . .016 

N 36 36 

Achievement Correlation Coefficient .397* 1.000 

Sig. (2-tailed) .016 . 

N 36 36 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Correlations 

 Rate Reward 

Spearman's rho Rate Correlation Coefficient 1.000 .361* 

Sig. (2-tailed) . .030 

N 36 36 

Reward Correlation Coefficient .361* 1.000 

Sig. (2-tailed) .030 . 

N 36 36 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Multiple Linear Regression analysis 
 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -.102 .311  -.327 .746 

imeConstraint .022 .048 .090 .447 .658 

ClearGoals .043 .077 .141 .558 .581 

ProgressBars -.020 .048 -.114 -.423 .675 

FeedBack .022 .065 .076 .337 .738 

Achievement .045 .076 .183 .589 .560 

Reward .023 .056 .124 .412 .683 

a. Dependent Variable: Rate 

 

Logistic Regression analysis 

Likelihood Ratio Tests 

Effect 

Model 

Fitting Criteria Likelihood Ratio Tests 

-2 Log 

Likelihood of 

Reduced Model 

Chi-

Square df Sig. 

Intercept 5.885a .000 0 . 

  TimeConstraint 14.708b 8.823 6 .184 

ClearGoals 10.071b 4.186 3 .242 

ProgressBars 5.885b .000 6 1.000 

FeedBack 10.209b 4.324 6 .633 

Achievement 15.646b 9.761 6 .135 

Reward 12.302b 6.417 6 .378 

The chi-square statistic is the difference in -2 log-likelihoods between the final 

model and a reduced model. The reduced model is formed by omitting an effect from 

the final model. The null hypothesis is that all parameters of that effect are 0. 

a. This reduced model is equivalent to the final model because omitting the effect 

does not increase the degrees of freedom. 

b. Unexpected singularities in the Hessian matrix are encountered. This indicates 

that either some predictor variables should be excluded or some categories should be 

merged. 
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Hypothesis Testing 

1. Gender 

Test Statisticsa 

 TimeConstraint ClearGoals ProgressBars FeedBack Achievement Reward 

Mann-Whitney U 101.500 115.000 159.500 144.500 121.500 158.500 

Wilcoxon W 272.500 286.000 330.500 315.500 292.500 329.500 

Z -2.115 -1.647 -.085 -.625 -1.443 -.116 

Asymp. Sig. (2-tailed) .054 .100 .932 .532 .149 .907 

Exact Sig. [2*(1-tailed Sig.)] .055b .143b .938b .584b .203b .913b 

a. Grouping Variable: Gender 

b. Not corrected for ties. 

2. Objective 

Test Statisticsa,b 

 TimeConstraint ClearGoals ProgressBars FeedBack Achievement Reward 

Chi-Square .376 2.022 1.151 1.394 2.857 .846 

df 2 2 2 2 2 2 

Asymp. Sig. .829 .364 .562 .498 .240 .655 

a. Kruskal Wallis Test 

b. Grouping Variable: Objectives 

3. Education Background 

Test Statisticsa,b 

 TimeConstraint ClearGoals ProgressBars   FeedBack   Achievement Reward 

Chi-Square 1.450 1.152 4.982 .722 4.238 5.956 

df 3 3 3 3 3 3 

Asymp. Sig. .694 .764 .173 .868 .237 .114 

a. Kruskal Wallis Test 

b. Grouping Variable: HighestDegree 

4. Platform 

Test Statisticsa,b 

 TimeConstraint ClearGoals ProgressBars FeedBack Achievement Reward 

Chi-Square .915 4.286 .381 1.445 2.013 2.310 

df 3 3 3 3 3 3 

Asymp. Sig. .822 .232 .944 .695 .570 .511 

a. Kruskal Wallis Test 

b. Grouping Variable: Platform 
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Cooperation and Narrative Correlation analysis 

Correlations 

 Rate Cooperation 

Spearman's rho Rate Correlation Coefficient 1.000 -.052 

Sig. (2-tailed) . .819 

N 22 22 

Cooperation Correlation Coefficient -.052 1.000 

Sig. (2-tailed) .819 . 

N 22 22 

 

Correlations 

 Rate  Narrative 

Spearman's rho Rate Correlation Coefficient 1.000 -.100 

Sig. (2-tailed) . .734 

N 14 14 

.Narrative Correlation Coefficient -.100 1.000 

Sig. (2-tailed) .734 . 

N 14 14 

 

 
 


