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Abstract: Over the last 10 years, research on gamification, the use of game elements in non-game contexts, 

has increased in the field of education, due to its potential to enhance learning performance. Yet, the majority 

of available research rather focuses on the evaluation of motivation and engagement as key dependent 

variables. Hence, the purpose of this study is to review available studies on gamification, with an exclusive 

focus on learning performance as the key dependent variable. Through a systematic search and selection 

process, building on “Web of Science” articles and by considering studies between 2000 and 2016 related to 

gamification and learning, 582 articles were identified. Further inclusion and exclusion criteria, regarding  

setting (education), study focus (empirical), journal access (full access) and dependent variables (learning 

performance), resulted in a review of 23 articles meeting the criteria.  The analysis of these articles showed 

how gamification could be linked to a direct increase in learning performance of students. Nevertheless, some 

studies also reflect weaker statistical differences between being involved or not in a gamified environment. 

The review analysis results are especially helpful to define a future agenda for gamification research, 

addressing the following gaps in the literature. First, include mediating and moderating variables to find more 

empirical research that can prove an indirect effect of gamification on learning performance. Second, carry out 

additional research that empirically underpins the direct linkage between gamification and learning 

performance. Third, include specific individual gamification elements to be able to determine explicit 

differential effects of these elements on learning performance. Fourth, conduct research in a broader range of 

knowledge fields to develop empirical evidence in the context of other knowledge domains next to computer 

sciences. Finally, consider involving larger sample and setting up longer experimental interventions, to avoid 

novelty effects and risks of lack of generalization.  

Keywords: Gamification, review of research, literature review, learning outcomes,   

 

1.  Introduction 
The ultimate goal of teaching is to foster learning.  To achieve this, teachers adopt teaching approaches such 
as cooperative learning, problem-based learning, among others, which have been proved to have a positive 
effect on learning (Hattie, 2009). Gamification, the use of game elements in non-game contexts, is a relatively 
new approach that has shown a potential benefit to learning (Kapp, 2012). Since 2010 when gamification 
became well known (Deterding et al, 2011), it has been used for educational purposes, as well as in other 
settings such as health and marketing (Seaborn & Fels, 2015). When analysing reviews on how researchers 
have studied gamification in education, most studies report a focus on motivation and engagement as key 
variables (Nah et al, 2014; Ortiz, Chiluiza & Valcke, 2016). It is striking to observe a lack of studies looking at 
the impact on learning. This seems a clear barrier for gamification to be considered as an effective teaching 
approach.  
 
Thus, in this study, we present a systematic review of the research literature about gamification on learning 

performance with two main goals: a) providing the current state-of-the-art on the topic and b) find gaps in 

literature that help developing future research directions. This work is organized as follows: First, related work 

about gamification in education is presented; then, a detailed methodology on how this review was carried out 

is reported. Next, results and discussion sections are described. Finally, limitations as well as conclusions with 

suggested ideas for further research are proposed.  

 
2. Related Work 
The current reviews of research on gamification in education range from reporting broad to more specific 
results, without focusing exclusively on learning performance.  For instance, the review of Hamari, Koivisto & 
Sarsa (2014) offers one of the earliest insights about gamification, by reporting that the majority of studies 
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have been set up in an educational setting. When the reviews become education oriented, they  seem to focus 
mostly on reporting years of publication, country of origin, educational level, academic subject, game elements 
being used and general results (Caponetto, Earp & Ott, 2014; Dicheva et al, 2015). Nah et al (2014) adds an 
additional element in a review, by reporting impacts on motivation and engagement. The report of de Sousa et 
al (2014) is one of the first presenting an effect on learning performance, but by focusing solely on the number 
of studies adopting this approach. Lastly, Surendeleg et al (2014), present a review where some discussion is 
carried out regarding the effect on learning performance.  It mainly stresses the importance of understanding 
to what extent gamification enhances learning. The aforementioned articles provide a first glimpse to 
understand how gamification has been used to promote learning. However, the lack of in-depth studies shows 
the need to repeat an in-depth literature review focusing on this variable. 
 
3. Methodology 
In order to follow a rigorous approach, we used the five-stage framework of Arkey & O’Malley (2005) to set up 
our literature review. The framework consists of five stages: 1) identifying research questions; 2) identifying 
relevant studies; 3) study selection; 4) charting the data; and 5) collating, summarizing and reporting the 
results (this stage will be described in section 4).  
 
3.1 Identifying the research question 
Based on our previous work (Ortiz, Chiluiza & Valcke, 2016) the following questions were formulated:  
Q1 = Which educational level was mostly involved in the gamification studies? 
Q2 = What gamification elements have been studied? 
Q3 = Which subjects have been involved in the studies with gamification? 
Q4 = How much time were students involved in the gamified experience? 
Q5 = What was the sample sized in these studies? 
Q6 = What variables, next to learning performance were studied? 
Q7 = What have been the research findings of the studies? 
 

3.2 Identifying relevant studies 
The selection process was carried out in December 2016. The academic search service Web of Science was 
used. The keywords “gamification”, “gamif” along with the words “learning”, “academic” and “achievement”, 
were used in the search title, as well as the content fields. Regarding the selection period, it was set from 
2000-2016. In terms of language, due to the authors’ language background, Spanish and English studies were 
considered.  
 
3.3 Study Selection 
The selection process resulted in a dataset of 582 articles. We defined detailed inclusion and exclusion criteria 
as reflected in Table 1. This funnel-like filter was based on five criteria: topic, setting, study focus, journal 
access, and dependent research variable. If an article fitted the criteria, it was included for the review analysis. 
As a result, only 23 articles met all criteria. Figure 1 illustrates the consecutive selection steps in the process 
and the articles selected in each step.  
 
Table 1. Inclusion and Exclusion criteria 

Criterion Inclusion Exclusion 

Topic Gamification as defined by 
Deterding et al(2011) 

Using gamification to refer to game based learning, serious 
games, games, video games 

Setting Education Other settings different from Education (e.g. health, work) 

Study 
focus 

Empirical work in a class setting Articles that only mention the design of a gamified class 
with no empirical work or reviews of literature 

Journal 
access 

Research articles, full access Repeated articles, articles where you have to pay,  not 
found, books 

Dependent 
variable 

Learning/academic performance 
Academic achievement 

Studies that do not include learning performance among 
their variables  (e.g. motivation, engagement) 

 
 
 
 



 
 
 

 
 
 

 

 

 
 
 
 
Figure 1. Article Selection Process 
 
3.4 Charting the Data 

The selected studies were further structured following general information (author’s last names, year of 

publication and country), as well as the research questions: gamification element, course subject, variables, 

length, sample size, educational level and outcome. To develop a concise chart, we coded Educational Level, 

meaning Higher Education (HE), High School (HS) and Middle School (MS). We also coded the study results 

with three symbols: positive (+), negative (-) and mixed (x).  Finally, in terms of length we used the following 

codes: week (w) month (m), day (d), semester(s), module (m) year(y) and not mentioned (nm). A detailed 

analytical overview of the studies is provided in Table 2.   

Table 2. Selected Studies 

Authors 
(Country) - Year 

N Game 
Element 

Course Subject 
and 

(Educational 
Level) 

Variables other 
than Learning 
performance 

Length 
 

Result 

de-Marcos, Garcia-Lopez 
& Garcia-Cabot 
(Spain) -  2016 

379 Trophies, 
badges, 

challenges, 
leaderboards 

Qualification for 
ICT Users (HE) 

Educational 
game, Social 
networking, 

Social 
gamification 

10 w x 
 

Draz, Abdennadher & 
Abdelrahman 

 (not mentioned) -  2016 

1078 Challenges, 
Quests, 

Achievements 

Programming 
(HE) 

 

------- 4 m + 

Sanmugam et al, 
(Malaysia) - 2016 

29 Points, 
badges, 

leaderboards 

Science Form 1 
(HS) 

------- 8 w + 
 

Buckley & Doyle 
(Ireland) - 2016 

100 Ranking, 
Virtual 

currency 

Tax System (HE) Motivation, 
Participation 

3 w + 
 

Criteria (Keywords, 
Time, Language,) 

Studies excluded by: 
Topic: n = 217 
Setting: n = 65 
Study Focus: n = 111 
Journal Access: n = 54 
Variable = n= 112 
 

Studies identified after 
database search: 

n = 582 
 

Final studies included in review: 
n = 23 

 



Papadopoulos, Lagkas, 
& Demetriadis 

(not mentioned) - 2015 

56 Ranking Network 
Planning and 
Design(HE) 

------- 14 d x 
 

Hew et al, 
(Honk Kong) - 2016 

64 Points, Badges 
leaderboard 

Designing 
Questionnaire 

(HE) 

Cognitive 
engagement, 
behavioural 
engagement 

18 d x 
 

Auvinen, Hakulinen & 
Malmi 

(Finland) - 2015 

469 Badges 
 

Data Structures 
and Algorithms 

(HE) 

Behavior, goal 
orientation 

 
 

1 s + 
 

Attali & Arieli – Attali 
(USA) - 2015 

693 Points Math (MS) Effort, likeness,  
points, test 

performance(ac
curacy and 

speed) 

5 d x 

Pedro et al,  
(Canada) - 2015 

16 points, 
badges, 

feedback, and 
ranking 

Math (MS) Gender, 
motivation 

 

nm x 
 

Laskowski, 
(Poland) - 2015 

76 Badges, Points 
leaderboards 

Software 
Engineering and 

Service-
Oriented 

Architecture 
(HE) 

-------- 
 

2 y x 
 

Kaur & Geetha, 
(India) - 2015 

100 levels Computer 
Programming 

(HE) 

-------- 
 

nm + 

Paiva et al, 
(Brazil) - 2015 

100 XP, badges Math (HS) -------- nm x 

Hakulinen, Auvinen & 
Korhonen 

(Finland) - 2015 

281 badges Data Structures 
and Algorithms 

(HE) 
 

 
-------- 

 

1 s x 
 

Sousa-Vieira et al, 
(Spain) - 2015 

not 
stated 

Ranking, 
badges 

Computer 
Networks (HE) 

-------- 
 

14 w + 
 

Jang, Park & Mun 
(South Korea)- 2015 

114 Avatars, 
Points, Levels, 

Hearts 

Using Adobe 
Photoshop (HE) 

Personality, 
self-efficacy, 

time pressure 

nm + 

Hanus & Fox 
(USA)  - 2015 

71 Badges 
leaderboards 

Communication  
(HE) 

Motivation, 
video game use 

16 w - 
 

Christy & Fox 
(USA) - 2014 

80 Leaderboards 
 

Math (HE) 
 

math level 
 
 

nm - 

Ibanez, Di-Serio & 
Delgado-Kloos 
(Spain) - 2014 

22 Leaderboards, 
Badges, levels 

Operating 
Systems (HE) 

Cognitive 
engagement 

nm + 
 

De-Marcos et al, 
(Spain) - 2014 

 

371 Leaderboards 
trophies 

Qualification for 
Information and 
Communication 

Technologies 
(HE) 

Social network, 
Participation 

rates 
 

2 s x 
 

Dominguez et al, 
(Spain) - 2013 

196 Trophies 
leaderboards 

Qualification for 
users of ICT (HE) 

-------- 1 s + 
 



Caton & Greenhill 
(UK) - 2013 

136 awards Game 
production (HE) 

attendance 
 
 

1 m + 
 

Barata et al, 
 (Portugal) - 2013 

77 scoring, levels, 
leaderboards, 

challenges, 
badges 

Multimedia 
Content 

Production (HE) 

Attendance,  
Proactive 
behavior 

1 s x 
 

Hakulinen, Auvinen & 
Korhonen 

(Finland) - 2013 

281 Badges Data Structures 
and Algorithms 

(HE) 

Time 
management, 

Carefulness 

1 s x 
 

 

4. Results 
4.1 General Information  
Results show that studies related to gamification focusing on learning performance were first published in 
2013, being 2015 the year with most publications (11), followed by 2016 (5), 2013 (4), 2014 (3). When studies 
are clustered based on the continent where they belong, results show that most studies are from Europe (12), 
followed by America (5), Asia (4), and (2) not specified. One of the reasons why Europe represents most 
articles is linked to the fact that 6 articles resulted from the same group of authors: 3 from Spain and 3 from 
Finland.  
 
4.2 Research Questions 
4.2.1 RQ1:  Which educational level was mostly involved in the gamification studies?   

Most research is done in Higher Education (19 articles), followed by High School (2) and Middle School (2). 
 
4.2.2. RQ2: What gamification elements have been studied? 
Most studies used a combination of gamification elements (15 articles), followed by articles studying elements 
in isolation such as badges (4), leaderboards (2), points (1) and levels (1). The combination of elements usually 
comprises points, badges and leaderboards, plus varying elements such as challenges, levels, and avatar, 
among others.   
 
4.2.3 RQ3: Which subjects have been involved in the studies with gamification? 

The STEM (Science, Technology, Engineering and Mathematics) domains account for 19 out of 23 studies. 

Other subjects include Communication (1), Financing (1), Use of Photoshop (1) and Designing Questionnaires 

(1). Within STEM, most studies are related to Computer Science Engineering (11), followed by Technology (4), 

Mathematics (4) and Sciences (1).  

 

4.2.4 RQ4: How much time were students involved in the gamified experience? 

Figure 2 summarizes the results.  The fact most studies range between two months to one semester, indicates 

the desire of researchers to avoid a novelty effect in their results.   

 

 
 

Figure 2. Time students were involved in a gamified experience 

 

4.2.5 RQ5:  What was the sample sized in these studies? 
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Figure 3 shows that most studies involved 21 to 100 students. It is most likely that studies involve not more 

than 100 students due to control issues. In other words, if there are different classes with different teachers, it 

is harder to control that  teachers carry out all planned activities in the same way.   

 
Figure 3. Sample Size  

 

4.2.6 RQ6:  What variables, next to learning performance were studied? 

Motivation and engagement were the additional variables studied the most. Sometimes they were considered 

as dependent or mediating variables. Other variables include goal orientation, effort, likeness, gender, time 

pressure, personality, attendance and time management. It is interesting to stress that only 9 articles studied 

learning performance in isolation without considering additional variables.  

 

4.2.7 RQ7:  What have been the results of these studies? 

While 9 studies showed a positive impact of gamification on learning performance, 12 studies found no 
significant differences and 2 showed negative effects.  
 
5. Discussion 
General results of this review show an increase of studies focusing on learning performance, compared to the 
findings of an earlier review (De Sousa Borges et al, 2014). In the aforementioned review, 11 articles were 
identified between 2011 and 2013; while in this review, already 23 were found from 2013 to 2016. This 
increase in focus on assessing learning performance might have being influenced by the 2014 New Media 
Consortium Horizon Report, mentioning gamification as a trending topic in Higher Education as well as K-12 
education (Johnson et al, 2014a; Johnson et al, 2014b). Thus, it might have created larger awareness as to the 
impact of gamification on learning.  
 
Regarding RQ1, it is most likely that Higher Education adopts gamification the most as a way to deal with the 

lack of motivation and engagement in students, often resulting in dropout and study failure (Velez, 2014). 

Another reason could be related to the use of learning management systems (LMS) in most studies.  Since the 

latter are mostly used by universities instead of schools, it is more likely that studies will reflect gamification in 

higher education. For instance, in the case of USA, 99% of universities use an LMS (Dahlstrom, Brooks & 

Bichsel, 2014).  In terms of the gamification elements (RQ2), the present study is in line with the earlier review 

of Ortiz et al (2016). These authors state that studies hardly focus on specific gamification elements. It is 

therefore difficult to know the particular impact of particular gamification elements on learning. Landers 

(2014) also share this opinion. About the subjects involved (RQ3), as Dicheva et al, (2015) mentions,  it is most 

likely that Computer Science related fields adopt gamified innovations the most, because the teachers have 

the skills to create and adapt content to a LMS. This stresses the importance of giving technological support to 

stakeholders in other areas. The results in relation to RQ4 indicate a clear tendency that researchers want to 

avoid a novelty effect by involving their subjects during a longer time in their interventions. Nevertheless, it is 

disappointing to discover that – considering the results in relation to question 5 – the number of respondents 

involved in the studies remains rather limited. This questions the power of the related statistics. In terms of 

RQ6, motivation and engagement seem to be studied the most as additional variables. This is consistent with 

other related work (De Sousa et al, 2014). Considering the studies who looked at learning performance as an 

isolated variable, The Theory of Gamified Learning proposed by Lander (2014), mentions that gamification 

does not have a direct effect on learning, but a mediating or moderating effect should be considered. Yet, we 

found 9 articles not including additional variables, 5 of them showing positive results. This shows the need for 

0

2

4

6

8

10

12

21 - 100 students 101 - 200 students 201 - 300 students 301 or more Not mentioned



future research that centres in more detail in the direct and indirect effects of gamification on learning 

performance. Finally, although only 9 studies showed a positive impact, it is still important to analyse why the 

14 others showed negative or mixed results. It is likely that there were aspects such as mediating variables, 

choice of measurement instrument, sample or study length, which could have affected the results. This 

reiterates the importance to consider these aspects when designing gamification empirical studies.  

 
 

6. Limitations 
This study acknowledges the following limitations. First, though the selection process was set up in a rigorous 
way, the number of studies remains small. It might be important including a literature search focusing on 
additional interdisciplinary databases such as DOAJ or Scopus. Additionally, since not all studies involved 
designs with experimental and control groups, a calculation of effect sizes could not be carried out.  
 
7. Conclusions and Directions for Further Research  
The main goal of this review was to explore research papers about gamification with a clear focus on effects as 

to academic performance. Overall, adding gamification elements shows a promising increase in learning 

performance taking into consideration a more controlled design in terms of sample, variables, length, among 

others. One main contribution of this review is that research articles already point at positive results, even 

when mediating or moderating variable – suggested by Lander’s theory (2014) - are not being considered. The 

implications of direct and indirect effects of gamification on learning, call for further research, in order to 

empirically underpin these effects in more detail. It is also necessary - as suggested by other reviewers - to 

study particular gamification elements in isolation, to be able to determine their differential effects on 

learning. Furthermore, the application of gamification in additional knowledge domains would help 

consolidate its positive effects in any domain. Finally, including a larger sample size and setting up a longer 

intervention study could help avoiding novelty effects and a lack of generalizability.  
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