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A B S T R A C T   

Gamification, defined as the integration of videogame components to promote a gameful expe
rience, is increasingly being implemented in education with the aim of enhancing students’ 
engagement and motivation. Accordingly, since 2010 it has constituted an area of growing in
terest for researchers and teachers. Following PRISMA 2020’s methodology, a systematic review 
(SR) was conducted in November 2022 seeking to explore the influence of gamification strategies 
on students’ motivation to learn. Having identified 548 articles, 40 studies were chosen based on 
the selection criteria set and analyzed to reveal that game elements such as points, badges and 
rankings are widely used to motivate students. From a theoretical perspective, gamification 
studies focus on the dichotomy of intrinsic and extrinsic motivation. The results suggest a positive 
influence of gamification strategies on students’ motivation, although in the long run, such 
motivation can decline. Furthermore, the influence of a novelty effect and extrinsic rewards on 
motivation is identified, which can lead to greater motivation in the short term, followed by a 
decrease with further exposure to gamification. Future studies should focus on the influence of 
students’ individual traits (e.g., gaming experience, openness to competition and cooperation) on 
gamification strategies. Moreover, long-term exposure to gamification as well as the novelty effect 
should be explored.   

1. Introduction 

The history of the term ‘gamification’, which is closely associated with technology, dates back to the 2000s [1,2], allegedly being 
coined by Nick Pelling in 2002 [3], although around the same time, Benthem (2002) also proposed that any logical task can be 
gamified [4], while not long later, in 2008, Bret Terrill referred the word gameification in his blog as a strategy to improve engagement 
[5]. Unfortunately for Terrill, his spelling of the word did not stick. Significant interest in gamification started to grow in 2010 [6] in 
areas such as business [e.g.,7–9], health [e.g., 10–12], education [e.g., 4,13,14] and crowdsourcing [e.g., 15]. 

Gamification is defined as the use of (video) game elements in contexts that are not game-related (e.g., enterprises, schools) [6]. 
Game design elements can be hard to identify, and no consensus exists as to a specific list of features [6,16,17,18]. Nevertheless, 
several approaches [e.g., 18–20] can help designers understand the effects of game elements in learning environments [21]. 

* Corresponding author. University of Algarve, Campus de Gambelas, 8005 - 139, Faro, Algarve, Portugal. 
E-mail address: a54321@ualg.pt (E. Ratinho).  

Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2023.e19033 
Received 24 November 2022; Received in revised form 28 June 2023; Accepted 7 August 2023   

mailto:a54321@ualg.pt
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2023.e19033
https://doi.org/10.1016/j.heliyon.2023.e19033
https://doi.org/10.1016/j.heliyon.2023.e19033
http://creativecommons.org/licenses/by/4.0/


Heliyon 9 (2023) e19033

2

1.1. Gamification 

The most recent definitions of gamification identify the promotion of gameful experiences as the goal of gamification [e.g., 17,22, 
23]; otherwise, a gamified design will not attain its purpose [5,17]. A gameful experience can be understood as a psychological state 
resulting from the interaction of a perceived achievable and non-trivial goal with a feeling of autonomy, leading to high levels of 
engagement [4,24]. This conceptualization is compatible with the construct of flow, a psychological state introduced by Csikszent
mihalyi (1997) [25] to describe high feelings of immersion in certain activities. 

1.2. Gamification in education 

One context that has seen an increase in gamification is education, where it is considered an important tool to foster motivation [e. 
g., 26–31]. The gamification strategies applied in education, also known as gamified learning experiences, aim to promote a gameful 
state in students, which can be facilitated through the introduction of game elements in a learning environment [e.g., 5,13,17,32–34]. 
It has emerged through games and their mechanics and has been gradually explored in the school system [6,35]. When it is applied 
effectively, gamification fosters motivation and can thereby encourage students to become more involved in their school tasks [36]. 

1.3. Gamified learning strategies in education 

In education, technological tools that might be considered examples of gamification are increasingly being incorporated in 
classrooms. However, other game-inspired practices and techniques are also popular in education, including serious games, game- 
based learning, 3D simulations and virtual reality (VR). Therefore, it is important to distinguish three concepts: (1) gamification, 
referring to tools that integrate game elements to provide gameful experiences without being games in themselves [6,37,17,23]; (2) 
game-based learning, which concerns the application of full-fledged educational games aimed at motivating students [38,39]; and (3) 
serious games, whereby the real world and games are combined through simulations that aim to develop certain competences in a safe 
and relatively low-cost environment [40,41]. 

In educational settings, gamified learning experiences are often applied to promote engagement and motivation in the learning 
process, since they make a student’s progress clear [42,14]. To promote a gamified learning experience, gamified services are rich in 
game elements such as rankings, levels, points, rewards [16], badges [43], quests [36] and storytelling [14]. 

Numerous gamified learning digital services already exist. One of the most popular is Kahoot!, a quiz-based platform featuring 
game elements like points, rankings, competition and cooperation [44]. However, gamified learning experiences are all over the place 
and there are apps for a wide range of school subjects (e.g., Codeacademy [45], a gamification-based platform that helps students learn 
coding languages; Khan Academy [46], a digital application that includes a variety of school topics, focusing on STEM). 

Therefore, students can benefit from gamified learning experiences. The literature in this field reports a positive influence of 
gamification in several aspects, one of which is motivation. Considering that students in high school and higher education may show 
low levels of motivation and high dropout rates, it is crucial to examine closely the effects of gamified learning experiences on their 
motivation [47,48]. 

1.4. Self-determination and self-efficacy in gamified learning experiences 

With this review, according to our goals, we aim to understand student’s motivational effects of gamification considering two 
specific approaches (i.e., Self-Determination theory; Deci & Ryan, 2000; Ryan & Deci, 2000; and Social Learning; Bandura, 1977, 
1986). 

Self-Determination Theory suggests that people are moved, especially, according to three basic psychological needs (i.e., auton
omy, competence, and relatedness) and if their needs are fulfilled, then a person will be motivated toward something [49,50,51,52]. In 
the educational field, considerable has been provided to the importance of autonomy and its support to the learning process [e.g., 54]. 
Gamification can have an important contribution: for example, if a gamified design promotes autonomy support through the possibility 
of choosing an avatar or a mission, if includes social aspects as chats or teamwork to facilitate relatedness and if give instant feedback 
for an achievement to foster competence, then the gamified experience will promote the basic psychological needs and students will be 
more positively motivated [e.g., 53,54]. To be noted that this approach and the research have demonstrated the importance of au
tonomy in the motivational process [e.g., 50,54,55]. 

Another relevant approach in the learning context is the Social Learning Theory (Bandura, 1977, 1986) [56], in which self-efficacy 
is one main concept and refers to an individual belief of being capable to be successful in a certain task. Self-efficacy beliefs are 
influenced by several factors (i.e., mastery experiences, vicarious experiences, social persuasion, emotional and physiological states). 

Therefore, we want to understand how self-efficacy is studied and measured in gamified learning studies. Overall, by incorporating 
game elements that promote mastery experiences, provide feedback, offer incremental challenges, facilitate social interaction, and 
encourage goal achievement, gamification can contribute to the development and enhancement of self-efficacy beliefs [49,57]. 

Another relevant aspect are the psychometric instruments used to assess the motivational constructs in the field of digital platforms 
and its impact on education and learning. Quite often researchers develop surveys or other resources to assess motivation and other 
aspects (e.g., quality, usability, satisfaction), according to their curiosity or research questions [e.g., 35,40,58–62]. So, an identifi
cation of the main instruments used in research, based in the previous theoretical approaches, can reinforce their importance in this 
specific field. 
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1.5. Research objectives 

Gamification is often regarded as an appealing strategy that improves motivation and engagement [6]. However, not all studies 
agree with these effects, for instance, some suggest a decrease in motivation after gamification exposure [63,64]. Therefore, more 
research is needed to understand the motivational learning effects of gamification [16,65]. 

Considering the above, in this review we aim to explore the motivational effects of gamified learning experiences in high school and 
higher education settings, in view of their needs and profiles as well as the potential risks involved (e.g,. college students frequently 
miss classes, while high school students can manifest high levels of anxiety and dropping out [48] In response, gamification may help 
increase college students’ motivation [66], and attendance rates and mitigate high school students’ anxiety and propensity to drop out 
[67,68]. 

Although some reviews on this topic already exist [15,69,70], motivational effects have yet to be fully explored in a psychological 
perspective, while some features (e.g., technology, apps) continue to evolve. Furthermore, the potential of specific components of the 
aforementioned theories (e.g., basic psychological needs such as autonomy; relatedness; competence; self-efficacy belief) have not 
been explored in much detail in gamification literature in educational contexts. Instead, reviews focus mainly on motivation via a 
quantitative framework, reporting whether students are more or less motivated following a gamification experience. However, it is 
important to understand if (and how) gamified learning strategies foster extrinsic or intrinsic motivation (i.e. their quality) and serve as 
inputs to levels of self-efficacy. Thus, it is important to track the psychometric instruments used to measure motivation and to un
derstand gamification’s effects on students’ motivation, especially within self-determination (i.e. basic psychological needs) and social 
learning (i.e. self-efficacy) theories, as well as to explore gamification’s effects on high school and college students’ motivation [47]. 

An SR can help identify gamification’s effects on students’ motivation and aid teachers in introducing the most efficient gamified 
learning strategies in their practice. Consequently, the present study aims to explore the following: 

Fig. 1. Flowchart of Systematic review.  
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(1) The instruments used to assess gamified learning strategies and features in higher and high school settings, considering the key 
concepts associated with motivation (i.e. self-determination, autonomy and self-efficacy);  

(2) The gamified learning strategies and features most commonly used in high school and higher education settings;  
(3) The effects of gamified learning strategies and features on high school and higher education students’ motivation, considering 

the key concepts associated with motivation (i.e. self-determination, autonomy and self-efficacy) 

2. Methodology 

An SR is a widely used method for literature research, which comprises a rigorous structure of action to contribute with a beyond 
analysis [71]. It enables the confirmation or refutation of theories and helps researchers identify gaps that can inform future research 
[72]. Considering this method’s advantages, we believe this SR will prove very useful for researchers and teachers looking to enhance 
their use of gamified strategies. 

2.1. Data collecting 

This SR research was conducted in November 2022 and searched for studies in Web of Science, Eric and PsycInfo, between the first 
of January of 2013 and the first of November of 2022. The SR followed PRISMA 2020 guideline [51] to assure a rigorous and thorough 
process. 

The following keywords were used: Gamification OR gamified OR gameful experience (only title); Education OR Learning; 
Motivation OR self-efficacy OR self-determination OR Autonomy; High School OR Secondary School OR college OR higher education 
OR University. The words “gamified” and “gameful experience” are in line with the most recent definitions of gamification [37,17,23]. 

2.1.1. Inclusion and Exclusion criteria 
As inclusion criteria we designated the following: quantitative studies, English as main language, papers exploring gamification 

features, articles evaluating motivation variables (e.g., self-determination, self-efficacy or autonomy), samples of high school or higher 
education students and school or academic learning environments. 

We did not include outcomes that met the following requirements: literature review, qualitative studies, theses, books; gamification 
studies in areas beyond learning contexts; studies that do not include motivational variables; samples composed by participants who 
are not high school or higher education students; studies not published in the English language and research that only considers 
educational games, serious games, game-based learning and/or virtual simulations. 

2.1.2. Studies selection 
As Fig. 1 shows, we found 569 articles, but 62 papers were duplicated, so 507 articles were analyzed. The Web of Science provided 

407 articles, PsycInfo identified 89 articles and Eric 73 articles. 
After a first analysis of titles and abstracts, we removed 347 papers (Table 1). The remaining 160 articles full texts were examined. 

After this first exploration, 120 studies were also removed because they did not meet the inclusion criteria, leaving 40 studies as 
analysis corpus in this systematic review (Fig. 1). 

3. Results and discussion 

A total of 40 studies were included in the SR, some of which were cross-sectional (14), but the majority were longitudinal studies 
(26), and 17 compared a control group to an experimental group. The majority were published in either the Spain or the United States 
of America (17), although a total of 17 countries were represented (Table 2), indicating widespread interest in gamification research. 
In terms of participants, the studies comprised between 22 and 683 students (M = 125.3; SD = 120.03), most of whom were in higher 
education; we only found four studies exploring gamification’s effects on high school students’ motivation. We also noted an increase 
in publications over time (Fig. 2), peaking in 2020 and 2022, revealing this topic’s current relevance. 

3.1. RQ1: instruments used to assess gamified learning strategies and features in higher and high school settings 

As Table 4 illustrates, Intrinsic Motivation Inventory (IMI) is one of the most widely used instruments to measure the influence of 

Table 1 
Justification for excluded articles.  

Exclusion criteria N = 467 

Literature reviews 58 
Not gamification in learning contexts 155 
Motivational aspects of gamification not explored 154 
Higher education or high school samples not included 60 
Not published in English language 17 
Use other forms of educational games [e.g., game-based learning; serious-games; simulations] 23  
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gamification in student’s motivation [73,74,63,75,54,76,77,78,64]. This instrument which evaluates intrinsic motivation, specifically 
assesses Interest/Enjoyment, Perceived Competence, Pressure/Tension, Perceived Choice, and Value/Utility [79,80,81]. 

Both intrinsic and extrinsic motivation are among the most commonly explored motivational outcomes of gamification [83]. 
Therefore, gamification’s effects from the perspective of basic psychological needs have been measured using the Academic Motivation 
Survey [44,84,85], Academic Self- Regulation Questionnaire [86,87], Student’s Perceived Levels of Competence, Autonomy and 
Relatedness in a Gamified Flipped Class [88] and the Gamified Social Platform questionnaire [89]. 

Another set of instruments include the Self-efficacy and Learning Outcomes questionnaire [90] and the Patterns of Adaptive 
Learning Scales [91,92] from the Approach-avoidance Achievement Theory [93,94]. This theory focuses on the dichotomy of approach 
and avoidance. In brief, if an activity gives positive feelings, a person tends to keep on doing it (approach motivation). On the other 
hand, if the activity is undesirable and associated with negative emotions, a person will not do it (avoidance motivation). This theory 
states that students are motivated from either a performance or mastery perspective; for example, a student who is engaged in a task for 
the sake of learning is mastery-oriented, whereas a student who considers their grades most important is performance-oriented [95]. 

The Motivation Scale Course Interest Survey [96,90] and the Gamification Software Engineering Education Learning System 
(GSEELS) questionnaire [97] explore student’s motivational levels through Keller’s motivational ARCS model [98,19,99,100]. This 
model focuses on the appealing and states of an academic task considered motivating, where four conditions should be fulfilled: (1) 
attention; (2) relevance; (3) confidence and (4) satisfaction. 

Other studies have explored student’s motivational levels through focusing on gamification features, rather than measuring 
motivation through specific theories [44,101,89,57,102,97]. The Positive, Cognitive, Psychological and Instant Feedback Effects of 
Gamification scale [44] measure the cognitive and psychological effects of game elements in student’s motivation, instant feedback, 
and sense of community. Another scale, adapted from the School Social Behavior Scale [SSBS; 115] [89], measures learning 
achievement, learning anxiety, motivation and autonomy within a gamification and flipped learning study. The Online Venture 
Challenge questionnaire [57] assesses gamification effects on student’s experience, affective responses (e.g., enjoyment), engagement 
and self-efficacy. The Feedback Answers on Badges and Leaderboards questionnaire [102] examines student’s classes attendance and 

Table 2 
Countries of the publications (n = 17).  

Study from (Nation) N 

Spain 10 
United States of America 7 
Turkey 4 
China 3 
Germany 2 
Saudi Arabia 2 
Jamaica 1 
Canada 1 
Lithuania 1 
Ireland 1 
Singapore 1 
Ecuador 1 
Serbia 1 
Taiwan 1 
Belgium 1 
Hong Kong 1 
Finland 1 
United Arab 1 
Total ¼ 17 Countries Total of Papers ¼ 40  

Fig. 2. Publications by year.  
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academic motivation through badges and leaderboards. The Perceived Experience [97] explores gamification effects in student’s 
motivation in a general perspective, along with features deemed enjoyable, engaging, fun, boring, challenging and relevant. 
Furthermore, the Physics Motivation Questionnaire [103] can be used to understand the effects of gamification on student’s moti
vation in physics’ class. 

To sum up, some authors have developed and adapted scales to examine the outcomes of gamification for motivation [104,44,89, 
57,102,105,97,106,88]; whereas others have used instruments inspired by motivational theories. For instance, self-determination 
theory [107,108,73,74,63,75,54,76,77,78,109,64,88], was used in used in 13 studies. In addition, the Approach-avoidance motiva
tional theory [44,105] and Keller’s motivational ARCS model [110,96,90,106,111] have also been used to evaluate the influence of 
gamification on students’ motivation to learn. 

3.2. RQ2: gamified learning strategies and features most used in higher and high school settings 

Educational gamified learning strategies (Table 3) are based on platforms and applications that use games elements, especially, 
points (75%), competition (65%), leaderboards/rankings (55%), and badges (52.50%). Other videogames characteristics explored are, 
for example, storytelling (22.50%) and levels (17.50%). 

We also found that a variety of platforms are used in educational settings. “Gradecraft” [91], a learning management system that 
allows the integration of badges and points in academic tasks is one example. This software gives students the possibility to repeat 
tasks, affording them the autonomy and freedom to try again until they succeed. A similar platform is “EchoLu” [73], an online service 
with progress bars that rewards students with badges for successful tasks. A rapid response system named “Kahoot!” [44], is another 
application that turns the classroom in a competition show, in order to engage students in the learning process, through rewarding 
students who provide the most correct and fastest answers with a higher place on its leaderboard. “Who Wants To Be A Millionaire” and 
“Codeacademy”, which are also rapid response system platforms, have also been addressed by researchers. The use of quizzes plat
forms designed with game elements, like leaderboards and points, seems to be a widely explored method of gamified learning stra
tegies [e.g., 78,86,101,105]. Some gamification experts [e.g., 64,75,106] have developed gamified platforms that stimulate student’s 
motivation through providing correct answering. The 2D video game-inspired app The Protegé [64], for example, promotes correct 
answering in order to progress in the narrative. 

Although gamification’ platforms and applications are the preferred method, designers can also integrate game elements in the 
website Moodle, whether through the use of plug-ins allowing the inclusion of badges or points into this platform, to reward students 
for participating in a forum [101,74] or through lectures, articles and presentations [76,90]. For instance, in one study [109] points 
and badges were applied in Google + to explore gamification. 

Overall, there is evidence that several types of gamified designs and techniques are used in educational settings (Table 3), which 
vary from simple approaches such as integrating badges or points [101,74,76,90], to more creative approaches [75,106,64] that 
include complex games features (e.g., roleplay, avatars, easter eggs, boss fights, quests). 

3.3. RQ3: gamified learning strategies and features’ effects in higher education and high school student’s motivation 

Gamification learning strategies are slowly being incorporated into classrooms and studies about gamification techniques’ effects 
on student’s motivation are growing (Table 4). Some research [57] has explored the novelty effect in gamification (defined as a pattern 
of high activity during the initiation of a gamified process, followed by a drop of activity after the novelty of the gamified activity 
disappeared) [64]. In one longitudinal study [57], the authors suggested that student’s intrinsic motivation may decrease due to long 
exposure to gamified learning strategies. Such results caution of a negative association between gamification and students’ academic 
performance, especially over a long period. Therefore, gamification can prove powerful in the short term, but once the novelty effect 
has disappeared, its extrinsic reward system may be unable to stimulate students’ intrinsic motivation and even undermine their grade 

Table 3 
Gamified elements in studies (N = 40).  

Gamified Elements Education Level f % 

High Higher 

Avatar  35, 44, 106, 116 4 10.00 
Badges/Status 98, 117 2, 3, 6, 11, 17, 22, 29, 34, 42, 44, 49, 54, 55, 62, 72, 82, 85, 92, 116 21 52.50 
Coins  16, 22, 42, 55 4 10.00 
Competition 117 3, 6, 11, 16, 17, 19, 20, 22, 30, 33, 34, 42, 44, 49, 50, 55, 67, 72, 91, 82, 85, 92, 99, 103, 108 26 65.00 
Cooperation  3, 16, 17, 44, 49, 50, 55, 92, 97, 103 10 25.00 
Instant feedback  44, 105, 106 3 7.50 
Leaderboards/ 

Rankings  
6, 11, 17, 19, 20, 22, 30, 33, 34, 42, 44, 49, 50, 55, 67, 72, 91, 82, 85, 92, 97, 108 22 55.00 

Levels 5, 98, 33, 54, 55, 82, 99 7 17.50 
Points 5, 98, 117 2, 3, 6, 11, 17, 19, 20, 29, 30, 33, 34, 35, 42, 44, 49, 50, 54, 55, 67, 72, 91, 85, 92, 97, 103, 105, 108 30 75.00 
Prizes  33 1 2.50 
Roleplay  103, 105 2 5.00 
Storytelling  35, 44, 50, 82, 101, 103, 105, 106, 116 9 22.50 
Trading  16, 55 2 5.00  
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Table 4 
Characterization of included articles [N = 40].  

Nr. Authors [Year] Sample 
size 

Education Level Type of Study Motivation 
Instruments 

Gameful 
design 

Gamification effects on Motivation 

1 Aguiar et al., 
[2022] 

69 Higher [Economic] Longitudinal Markov Model 
[Aguiar et al., 
2022] based 
on Self- 
Determination 
Theory [SDT; 
Deci & Ryan, 
1985, 2000; 
Ryan & Deci, 
2000] 

Points-based 
rewards and 
badges 

Gamification fosters extrinsic 
motivation; however, extrinsic 
motivation can be internalized by 
students over time. 

2 Aguilar, 
Holman, and 
Fishman 
[2018] 

683 Higher [Undergraduate 
courses] 

Longitudinal Patterns of 
Adaptive 
Learning 
Scales 
[Midgley et al., 
2000] 

Points, 
badges, 
cooperation, 
and 
competition 

Autonomy and competence 
increased in students that felt in 
control over the gamification 
grading system. 

3 Al- Malki and 
Meccawy 
[2022] 

60 High [Secondary 
school] 

Longitudinal 
With control 
group 

Instructional 
Materials 
Motivation 
Survey [Keller, 
1987] 

Points and 
levels 

There is a positive effect of gamified 
learning activities in increasing 
students’ motivation scores. The 
experimental group revealed higher 
levels when compared to the control 
group, where traditional methods 
were used. 

4 Alabassi 
[2017] 

47 Higher [Technology] Cross-sectional Positive, 
Cognitive, 
Psychological, 
and instant 
feedback 
effects of 
gamification 
[Alabassi, 
2017] 

Badges, 
points, 
leaderboards, 
and 
competition 

Student’s motivation, engagement 
and satisfaction were high after a 
gamified learning intervention. 
Instant feedback had an impact on 
learning motivation, participation, 
and academic achievement. 

5 Asiksoy[2017] 61 Higher [Physics] Longitudinal 
with control 
group 

Physics 
Motivation 
Questionnaire 
[Glynn et al., 
2009] 

Points, 
badges, 
leaderboard, 
and 
competition 

Student’s motivation in the 
experimental group [gamification] 
was higher compared to the control 
group [flipped course]. 

6 Buckley and 
Doyle [2016] 

156 Higher [Several 
graduation courses] 

Longitudinal Academic 
Motivation 
Survey 
[Vallerand 
et al., 1992] 

Coins, trading, 
competition, 
and 
cooperation 

Intrinsic motivation was found to be 
high within students using a 
gamification strategy. Extrinsic 
motivation was associated with a 
positive participation in the 
gamification tasks. 

7 Cabot et al., 
[2020] 

27 Higher [Master of 
Science] 

Cross-sectional 
with control 
group 

Gamified 
Social Platform 
[Engagement; 
motivation; 
involvement] 
[Cabot, 2020] 

Badges, 
points, 
leaderboards, 
competition, 
and 
cooperation 

Students felt the gamified platform 
was more motivating and an easy 
tool to learn, when compared to the 
control group. 
The social features of gamification 
[e.g., cooperation, participation in 
forums] were an important 
influence in the higher motivational 
levels. 

8 Campillo- 
Ferrer et al., 
[2020] 

101 Higher [Teaching Social 
Sciences] 

Longitudinal Motivation in 
Kahoot! 
[Ferrer et al., 
2020] 

Points, 
leaderboards, 
and 
competition 

Student’s motivational level 
increased after an exposure to 
Kahoot! competition system. 

9 Cao et al., 
[2022] 

156 Higher [Several 
graduation courses] 

Cross-sectional Reduced 
Instructional 
Materials 
Motivation 
Survey 
[RIMMS] 
[Loorbach 
et al., 2015] 
Goal 
Orientation 
Questionnaire 

Points, 
leaderboards, 
and 
competition 

Students are more motivated when 
tasks are easier. Also, learning- 
oriented students reveal higher 
motivational levels than 
performance-oriented students. 

(continued on next page) 
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Table 4 (continued ) 

Nr. Authors [Year] Sample 
size 

Education Level Type of Study Motivation 
Instruments 

Gameful 
design 

Gamification effects on Motivation 

[Xu et al., 
2000] 

10 Chen and Liang 
[2022] 

187 Higher [Marketing] Cross-sectional Self-efficacy 
Speier and 
Frese [1997] 

Not specified There is a positive influence of 
gamification in student’s self- 
efficacy to learn. 

11 Chen and Zhao 
[2022] 

272 Higher [STEM] Cross-sectional Perceived 
Locus of 
Causality 
[PLOC] 
[Ryan & 
Connell, 1989] 

Competitions, 
study groups, 
coin/badge 
collections 
and rankings 

Gamification fosters autonomous 
motivation which positively affects 
perceived usefulness and ease of use. 
Therefore, students feel comfortable 
and autonomy to use gamification 
apps. 

12 Ding [2019] 70 Higher [Politician 
Education] 

Cross-sectional 
with control 
group 

Intrinsic 
Motivation 
Inventory 
[Ryan, 1982] 

Badges and 
points 

Students aware of gamification felt a 
higher sense of community, 
participation, and cognitive 
thinking. 

13 Durrani et al., 
[2022] 

105 Higher [Several 
graduation courses] 

Cross-sectional 
with control 
group 

Learning 
Motivation 
[Alavi, 1994; 
Leidner & 
Fuller, 1997] 

Points, 
leaderboards, 
and 
competition 

Students in the traditional group 
revealed higher motivational levels 
to learn than the gamified group. 

14 Erümit and 
Yilmaz [2022] 

52 Higher [Information 
and Communication 
Technology] 

Longitudinal Motivation 
and 
Engagement 
Scale-MES 
[Fredricks 
et al., 2005; 
Skinner et al., 
2008] 

Leaderboards, 
points, 
competition, 
levels, and 
prizes 

Student’s motivation was higher 
after the gamified intervention. 
Students described the gamified 
activities as an entertaining way of 
learning. 

15 Facey-Shaw 
et al., [2020] 

360 Higher [Programming] Longitudinal 
with control 
group 

Intrinsic 
Motivation 
Inventory 
[Ryan, 1982] 

Badges, 
points, 
leaderboards, 
and 
competition 

Student’s intrinsic motivation from 
the gamified group decreased after 
the exposure to badges. Some 
students claimed to be frustrated 
and demotivated trying to unlock 
badges. However, in the control 
group, student’s intrinsic motivation 
did also decrease. Authors suggested 
an influence of programming tasks 
complexity. 

16 Ferriz-Valero 
et al., [2020] 

127 Higher [Sports] Longitudinal Motivation in 
Physical 
Education 
Classes 
[CMEF] 
[Sánchez- 
Oliva et al., 
2012] 

Avatar, 
storytelling, 
and points 

Student’s extrinsic motivation 
increased [external regulation] after 
an exposure to ClassCraft. The 
experimental group [gamification] 
performed academically better than 
the control group. 

17 González et al., 
[2020] 

60 High [Secondary 
school] 

Longitudinal 
with control 
group 

School Social 
Behavior Scale 
[SSBS] 
adaptation 
[Yüksel, 2009] 

Not specified A comparison between gamified 
learning and flipped learning 
showed that both techniques could 
increas’ student’s motivation and 
autonomy and decrease learning 
anxiety. 

18 Hanus and Fox 
[2015] 

80 Higher 
[Communication] 

Longitudinal 
with control 
group 

Intrinsic 
Motivation 
Inventory 
[Ryan, 
Koestner, & 
Deci, 1991] 

Leaderboards, 
points, badges, 
competition, 
and coins 

Student’s motivation decreased 
after an exposure to gamification, 
due to the competitive features of 
gamification [e.g., rankings] and to 
the long exposure to gamification. 

19 Hazan et al., 
[2018] 

91 Higher [Psychologic 
Statistics] 

Longitudinal 
with control 
group 

Intrinsic 
Motivation 
Inventory 
[Ryan, 1982] 

Leaderboards, 
points, badges, 
avatars, 
storytelling, 
instant 
feedback, 
cooperation, 
and 
competition 

Gamified condition led students to 
higher intrinsic motivation 
[perceived competence, interest/ 
enjoyment, effort/importance] than 
the traditional learning condition. 
Motivational levels of students in 
the gamified condition were higher 
after the gamification strategy. 

(continued on next page) 
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Table 4 (continued ) 

Nr. Authors [Year] Sample 
size 

Education Level Type of Study Motivation 
Instruments 

Gameful 
design 

Gamification effects on Motivation 

20 Isabelle [2020] 279 Higher [Arts and 
Commerce] 

Longitudinal Online Venture 
Challenge 
questionnaire 
[Isabelle, 
2020] 

Badges, 
points, 
leaderboards, 
competition, 
and 
cooperation 

The gamified course increased 
student’s motivation and self- 
efficacy. 

21 Jaskari and 
Syrjälä [2022] 

31 Higher [Marketing] Cross-sectional Game-playing 
Motivations in 
General [Yee, 
2006; 
Yee et al., 
2012; Kahn 
et al., 2015] 

Leaderboards, 
points, 
storytelling, 
cooperation, 
and 
competition 

This study explore student’s 
motivation based on gaming 
personality: Social completionists; 
Highly motivated Completionists; 
Independent Completionists; Pure 
Completionists. Highly motivated 
completionists are always 
motivated, independent 
completionist motivation reduces in 
social elements of gamification, 
social completionists are highly 
motivated in social game elements 
and pure completionists are the less 
motivated in general. 

22 Jones, Blanton 
and Williams 
[2022] 

50 Higher [Kineosiology] Longitudinal 
with control 
group 

Intrinsic 
Motivation 
Inventory 
[Ryan, 1982] 

Points, levels, 
and badges 

In long-term exposure, both 
gamified and non-gamified groups 
lost interest in academic tasks. 
However, gamified group students 
revealed better autonomy and 
perceived competence than the non- 
gamified group students. 

23 Jurgelaitis 
et al., [2018] 

132 Higher [Informatics] Longitudinal 
with control 
group 

Intrinsic 
Motivation 
Inventory 
[Ryan, 1982] 

Badges, 
points, 
leaderboards, 
competition, 
cooperation, 
levels, coins 
and trading 

The gamified group was more 
intrinsically motivated than the 
control group. Interest/Enjoyment 
subscale was the most positively 
influenced by gamification. 

24 Kyewski and 
Krämer [2018] 

159 Higher [Several 
graduate courses] 

Longitudinal Academic Self- 
regulation 
Questionnaire 
[Müller, 
Hanfstingl, & 
Andreit, 2007] 

Badges Student’s motivation level 
decreased in the gamified group but 
also in the control group [non- 
gamified]. 

25 Lopez- 
Martinez et al., 
[2022] 

119 Higher [Physical 
Activity and Sport 
Sciences; Technicians in 
Teaching and Socio- 
sports Animation] 

Cross-sectional 
With control 
group 

Intrinsic 
Motivation 
Inventory 
[Ryan, 1982] 
[Escartí & 
Gutiérrez, 
2001] 

Leaderboards, 
points and 
competition 

Gamified student’s group intrinsic 
motivation increased compared to 
the traditional method; interest- 
enjoyment and effort-importance 
dimensions were high. Student’s 
tension-pressure reduced after the 
gamified learning. 

26 Mese and 
Dursun [2019] 

63 Higher [Information 
Technologies in 
Education] 

Longitudinal Motivation 
Scale–Course 
Interest Survey 
[Keller, 1987] 

Badges, 
points, 
leaderboards, 
and 
competition 

Results of motivational levels 
[a–tention - relevance; confidence – 
satisfaction] were good and similar 
in both gamified group and control 
group. 
Qualitative analysis revealed an 
increase of motivation in the 
gamified group through the 
gamified experience; however, some 
students reported negative feelings 
with the experience due to lower 
places in the leaderboard and 
failures in the system. 

27 Ortiz-Rojas 
et al., [2019] 

89 Higher [Programming] Longitudinal 
with control 
group 

Intrinsic 
Motivation 
Inventory 
[Ryan, 1982] 

Leaderboards, 
points and 
competition 

Student’s intrinsic motivation 
[interest/enjoyment] did not 
increase in the gamified and control 
group. There was no difference 
between groups, neither a 
significant increase nor reduction of 
motivational levels. 

(continued on next page) 
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Table 4 (continued ) 

Nr. Authors [Year] Sample 
size 

Education Level Type of Study Motivation 
Instruments 

Gameful 
design 

Gamification effects on Motivation 

28 Ozhan and 
Kocadere 
[2019] 

40 Higher [Undergraduate 
courses] 

Cross-sectional Motivation 
Scale–Course 
Interest Survey 
[Keller, 1987] 

Storytelling, 
levels, badges, 
leaderboards, 
competition, 
boss fights, 
and rewards 

Authors explored the effects of flow 
and emotional engagement on 
motivation [ARCS model variables] 
through gamification. The results 
suggested an increase of motivation 
when students were more engaged 
and experienced flow. 

29 Pinter et al., 
[2020] 

282 Higher 
[Undergraduate] 

Longitudinal 
with control 
group 

Feedback 
answers 
[badges; 
leaderboards] 
[Pinter et al., 
2020] 

Leaderboards, 
points, badges, 
and 
competition 

Students in the gamified group 
found badges and leaderboards to be 
motivating. The class attendance 
was higher in the experimental 
group [gamification] than in the 
control group. Leaderboard was 
motivating for most participants, 
but some students that were less 
competitive did not feel motivated. 

30 Roy and Zaman 
[2018] 

40 Higher [Master 
students] 

Longitudinal Academic 
Motivation 
Scale 
[Vallerand 
et al., 1992] 

Points, 
badges, 
leaderboards, 
cooperation, 
and 
competition 

Student’s intrinsic motivation was 
negatively affected by gamification. 
In general, this study suggested that 
intrinsic motivation decreased over 
time in a gamified learning 
experience, and only the most 
extrinsic motivated [i.e., controlled 
motivation] remained stable over 
time. 

31 Sailer and 
Sailer [2021] 

214 Higher [Educational 
Social Sciences] 

Cross-sectional Short Scale 
Intrinsic 
Motivation 
[Wilde, Balz, 
Kovaleva, 
Urhahne, 
2009] [82] 

Points, team 
leaderboard, 
cooperation 

Students revealed high levels of 
intrinsic motivation in this social- 
oriented gamified experience. 

32 Sanchez et al., 
[2020] 

60 High [Secondary Level] Longitudinal Not specified Badges, levels, 
scores 

Students exposed to the gamified 
experience were more motivated 
than the control group. 

33 Santhanam 
et al., [2015] 

182 Higher [Technology 
Mediated Training] 

Cross-sectional Self-Efficacy 
and Learning 
Outcomes 
[Santhanam 
et al., 2009] 

Competition 
and levels 

Student’s self-efficacy beliefs, 
learning outcomes, engagement and 
enjoyment in the gamified activity 
were higher when they faced other 
students with the same level or 
lower level of comprehension/skills. 
In opposition, less competitive 
students, and students in 
competition against other students 
with higher abilities were less 
motivated. 

34 Segura-Robles 
et al., [2020] 

64 High [Secondary Level] Longitudinal 
with control 
group 

Basic 
Psychological 
Needs in 
Exercise Scale 
[Moreno et al., 
2008], Sport 
Motivation 
Scale 
[Granero- 
Gallegos et al., 
2014], and 
Sport 
Satisfaction 
Instrument 
[Baena- 
Extremera 
et al., 2012] 

Storytelling 
and rewards 

Intrinsic motivational levels 
increased in students from both 
groups [i.e., control with traditional 
learning and experimental group 
with gamified-flipped learning]. 

35 Stansbury and 
Earnest [2016] 

93 Higher [Organizational 
Psychology] 

Longitudinal 
with control 
group 

Perceived 
experience 
[Stansbury & 
Earnest, 2016] 

Points, 
roleplay, 
storytelling, 
competition, 

Students in the gamified group did 
not perform academically better 
than students in the control group 
[traditional learning]; however, 
students did engage and were more 

(continued on next page) 
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[74,63,86,109,111]. Another study [105], reported a decrease of student’s motivation after a gamified experience; although in the 
control group, students’ motivation also diminished, suggesting that this decline was not directly influenced by gamification, but 
rather by other factors, for example, individual differences (e.g., self-efficacy beliefs). 

The opposite also has been reported, as some longitudinal studies have suggested a positive influence of gamified learning stra
tegies on student’s motivation. In one such study, points and badges were implemented over the course of three years [91]. In each 
year, the benefits of the gamified course were evident in every class, student’s autonomy and perceived competence increased, and the 
participation in class task was positive. A similar study concluded that student’s self-efficacy, engagement and motivation levels were 
high when compared to classes of previous years that did not experience a gamified learning strategy [57]. Another study [109] used a 
competitive gamification technique through the App “Who Wants To Be A Millionaire” and found that’ student’s levels of immersion in 
the activities were high, leading to higher motivation and participation in classroom tasks. 

On the other hand, most cross-sectional studies have reported high levels of student motivation [44,108,112,49,73,90,105], which 
may indicate that students are engaged and motivated to use gamified apps. In fact, when gamification is applied for a short period of 
time, gamified experience groups are usually more motivated than control group generally following a traditional learning method 
[44,108,90,105]. 

Gamification can also be competition-oriented or/and social-oriented. Some results [89,63,113,96,102,105] caution of a negative 
impact of gamified learning strategies in student’s motivation, mainly due to social comparison and competition, showing the rele
vance of social-oriented strategies. 

A decrease in student’s motivation was reported in six studies [104,84,74,63,86,102,109], most of which used longitudinal designs 
and propose the influence of the novelty effect and individual differences. Nevertheless, most of the studies in this review reported an 
increase in motivational levels, showing that gamification regularly benefits student’s motivation, at least in terms of how it is 
measured. 

Table 4 (continued ) 

Nr. Authors [Year] Sample 
size 

Education Level Type of Study Motivation 
Instruments 

Gameful 
design 

Gamification effects on Motivation 

and 
cooperation 

motivated and satisfied in the 
gamification condition. Individual 
preferences had an impact in 
gamification, some students were 
more motivated in competition. 

36 Su [2015] 107 Higher [Software 
Engineering Education] 

Longitudinal Gamification 
Software 
Engineering 
Education 
Learning 
System 
[GSEELS; Su, 
2015] 

Points, 
roleplay, 
storytelling, 
and instant 
feedback 

High degrees of gamification [deep 
gamification] improved student’s 
motivation; however, gamification 
can increase student’s cognitive 
load. 

37 Tsay et al., 
[2018] 

22 Higher [English 
Language 
Communication] 

Cross-sectional Intrinsic 
Motivation 
Inventory 
[Ryan, 1982] 

Avatar, instant 
feedback, and 
storytelling 

After one week of exposure to 
gamification, student’s intrinsic 
motivation results were higher than 
average in enjoyment/interest and 
perceived choice [autonomy]. 

38 Valenzuela- 
Pascual et al., 
[2022] 

60 Higher [physiotherapy] Cross-sectional Students’ 
motivation and 
satisfaction 
[Escobar & 
Lobo, 2002] 

Leaderboards, 
points, and 
competition 

Most of the students were motivated 
after the gamification’ intervention 
and reported higher levels of 
motivation, when compared to the 
traditional educational approach. 

39 Zabala-Vargas 
et al., [2021] 

106 Higher [Engineering] Longitudinal Instructional 
Materials 
Motivation 
Survey [IMMS] 
[Loorbach, N., 
Peters, O., 
Karreman, J., 
& Steehouder, 
M., 2015] 

Storytelling; 
avatars and 
status 

Following the ARCS Model, students 
revealed high levels of motivation, 
however, in a long exposure to the 
gamified platform, student’s 
motivational levels decreased 
[novelty effect]. 

40 Zainuddin 
[2018] 

56 High [Science class] Longitudinal with 
control 
group’Students’ 
perceived levels of 
competence, 
autonomy, and 
relatedness in a 
gamified flipped 
class [Zainuddin, 
2018] 

Badges, points, 
leaderboards, 
and 
competition 

Student’s intrinsic motivation was higher in the 
experimental group [gamified] than in the control 
group. Competence, autonomy, and relatedness 
were fulfilled in the gamified experience, which 
led them to higher levels of intrinsic motivation 
and of participation in gamified activities; 
Students were motivated to unlock badges, gain 
points and to compete against each other.  
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4. Discussion 

The present work has explored a set of studies focused on gamification effects on student’s motivation, regarding the key com
ponents of self-determination theory (i.e. autonomy) and social learning theory (i.e. self-efficacy), as well as the psychometric in
struments used to measure motivation in order to highlight what is most effective and how. Several studies identified in this systematic 
review centred their analysis on gamification’s influence on basic psychological needs, but it seems that self-efficacy has been rela
tively less explored, even though self-determination theory as well as the IMI have proved to be especially popular [81]. The influence 
of gamification in student’s motivation has tended to be analyzed through qualitative rather than qualitative studies, focusing the basic 
psychological needs and types of motivation. The dichotomy extrinsic and intrinsic motivation as well as comparisons of student 
motivation between gamification and other learning strategies (e.g., traditional methods, flipped learning), represent the most 
commonly explored features of gamification studies. Most have used the IMI to report relatively high levels of enjoyment and au
tonomy when using gamification. This is evidence that gamification can lead students to a gameful experience, because features such 
as enjoyment, engagement and motivation are among the basic benefits it provides. 

In terms of self-efficacy, this review did not find much work associating gamification with the effects of self-efficacy beliefs. 
However, some studies have found that the latter can be increased with gamified learning experience [57,105]. 

Although beyond our scope, besides self-determination theory and social learning theory (i.e. self-efficacy), we found that other 
theoretical approaches of motivation have been used to measure gamified learning experiences. For instance, approach-avoidance 
achievement theory [93,94] and Keller’s motivational ARCS model [98,99] appeared in some of the articles included in this review 
[96,90,111]. This is evidence that, despite being relatively new, gamification is starting to be studied through several motivational 
theories, which we consider a very positive development. 

However, there are also certain concerns regarding gamification, given that most rewards are boosters of extrinsic motivation, 
leading students to be more externally motivated and oriented [49,114,113,86]. Furthermore, gamification can foster competition, 
which risks increasing some students’ anxiety levels through social comparison; indeed, the use of rankings and achievements may give 
an advantage to more competitive students [86]. Competition certainly seems to be an influential variable in shaping decreases in 
student motivation, as some students appear to lose interest in gamification if they fail [49,113]. Students who find themselves low on 
a leaderboard or unable to unlock the same badges as their peers are at risk of increased anxiety and lower motivation [115]. 
Moreover, with regard to competition, some students can feel less motivated when they are competing [86]. Competition is one of the 
reasons for failure in gamified learning systems and, consequently, social comparison should be avoided [108]. 

Nevertheless, besides the negative feelings associated with extrinsic rewards and social comparisons, gamification can be successful 
in promoting motivation, especially under specific conditions. Gamification techniques must have a complex design and be chal
lenging so that students can use these complex applications daily and play extremely advanced videogames, thereby achieving gameful 
states. However, for such a situation to occur, gamification designs must be appealing [90]. 

Another issue is the novelty effect of gamification. It seems that student’s motivation decreases when they are exposed to gamified 
learning strategies for a long time [49]. By contrast, in short-term experiences with gamified learning, the results point to high levels of 
student motivation and satisfaction [91,101,108,75,86]. Declines in motivation occur especially after long periods of exposure to a 
gamified design, when the novelty effect disappears, and students lose interest in the gamification process [104,115,49,114,113]. 
There is, however, evidence that complex gamified designs can reduce the influence of the novelty effect, affording students higher 
levels of motivation, even with longer exposure to gamification [73,74,96,90]. In this review, the studies with the most complex 
gamification strategies [73,74,75,96,90,78] revealed increases in student motivation despite being longitudinal studies. This may be 
due to advanced gamified designs having specific conditions (e.g., alternate strategies, groups, and tasks) which readily facilitate 
gameful experiences and can thereby contribute to higher levels of motivation and engagement towards academic tasks. 

According to this corpus of analysis, the most commonly explored game elements are points, rankings and badges. However, we also 
found gamification characteristics like storytelling and avatars, which shows that gamified learning experiences draw on a wide 
variety of resources and new ones are always being developed. These resources can help designers to effectively change and add game 
elements to their gamified techniques, in order to diminish the novelty effect and maintain students’ interest and achievement. 

5. Conclusions 

Despite this being the era of advanced technology, students still can exhibit low interest levels in (and for) their classrooms and 
task. In response, gamification may constitute a powerful motivational tool, combining video games, technology and academic content 
[29,116]. Although gamified learning is still in its early days, gamification designers are trying to achieve a sense of autonomy, 
competence and relatedness in gamified apps to promote intrinsic motivation. Thus, the use of these apps in daily classroom activities 
or out-of-school activities may provide a necessary boost to the modernization of teaching strategies. 

In an SR conducted in 2020, the authors concluded that gamification was beneficial for student’s motivation and engagement over 
a short-term period of time [70]. Furthermore, Sailer and Homner (2020) meta-analysis revealed a significant effect of gamification on 
motivation to learn. These results are in line with the present SR, showing, that, in general, gamification increases students’ motivation 
to learn, even in a performance and external orientation. 

Gamification is a strategy that foster extrinsic motivation and competition. Most game elements, as points and rankings, are 
competition-oriented although other game elements, such as badges, promote external rewards [117]. Long-term exposure can in
fluence students’ motivation. Furthermore, competition can decrease students’ confidence and competence, mining one of the basic 
psychological needs and self-efficacy beliefs and diminishing its strategic potential [63,105]. Although these findings may cause some 
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concerns, extrinsic motivation can be positive in some situations [81]: if a student is not engaged or cannot find purpose in some tasks 
or subjects, gamification can boost their actions [e.g., 88]. External rewards do not work for every student and can also lower already 
motivated students’ performance and motivation. Therefore, more studies are needed. 

As limitations, we should note that our SR did not evaluate the quality of the articles included furthermore, we only explored high 
school and higher education students. Therefore, it is important that future SRs additionally assess more qualitative aspects of in
vestigations as well as include other levels of education (e.g., middle school). We also noticed that there is still no consensus as to what 
gamification includes, as this learning strategy is often mistaken with serious games and game-based concepts. Consequently, future 
studies should explore the differences between these approaches and compare their motivational potential. The effects of gamified 
learning designs should also be addressed in the future, exploring and contextualizing the novelty effect. This gamification phe
nomenon has been identified as an important factor and a negative influence on students’ motivation. Researchers must also explore 
the complex gamified designs’ contributions to student motivation following a longer period of exposure as well as the role of students’ 
personal traits in shaping gamification’s success. The scope of this SR was small, rendering it necessary to explore other educational 
levels and compare across age groups. 

With regard to future studies, we found that self-determination theory is the most frequently explored theory, so gamification 
research may benefit from exploring it further. Basic psychological needs can explain the effects of motivation on gamified learning 
strategies, namely when autonomy is supportive, but there are aspects associated with (for example) digital tools’ social features that 
can have a greater impact on students’ engagement and achievement. On the other hand, self-efficacy has rarely been explored in 
gamified learning experience contexts, so other constructs and approaches (e.g., attribution theory) could be addressed. Researchers 
are already studying this construct’s relationship to digital tools in specific subjects (e.g., mathematics) so other subjects could also 
consider [118,119,70]. Other data analysis procedures (e.g., meta-analysis) could also be used in the future to complexify and add 
value. 

In sum, gamification is a strategy that has the potential to modernize educational settings and promote engagement and motivation 
in students in the same ways that games do. Numerous game elements and characteristics can be used to engage students in learning. 
However, gamification can also affect students’ motivation due to the use of extrinsic rewards, for example. Furthermore, students 
tend to react better to gamification when the process is new, whereas following a longer period of exposure, it can become less 
influential and even boring. For this reason, gamification needs to be explored further in education, but with caution. 
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[37] J. Högberg, J. Hamari, E. Wästlund, Gameful Experience Questionnaire (GAMEFULQUEST): an instrument for measuring the perceived gamefulness of system 

use, User Model. User-Adapted Interact. 29 (3) (2019) 619–660, https://doi.org/10.1007/s11257-019-09223-w. 
[38] R. Al-Azawi, F. Al-Faliti, M. Al-Blushi, Educational gamification vs. game-based learning: comparative study, Int J Innov, Manag Technol 7 (4) (2016) 

132–136, https://doi.org/10.18178/ijimt.2016.7.4.659. 
[39] J.L. Plass, B.D. Homer, C.K. Kinzer, Foundations of game-based learning, Educ. Psychol. 50 (4) (2015) 258–283, https://doi.org/10.1080/ 

00461520.2015.1122533. 
[40] N. Adamo-Villani, H. Dib, Evaluating technology-based educational interventions: a review of two projects, J. Educ. Technol. Syst. 41 (4) (2013) 295–317. 
[41] D. Michael, S. Chen, Serious Games: Games that Educate, Train, and Inform, Thomson Course Technology, Boston, MA, 2006. 
[42] I. Araújo, A.A. Carvalho, Perceção de professores sobre os efeitos de atividades gamificadas nas aulas. Atas do 4◦ encontro sobre jogos e mobile learning, 2018, 

pp. 430–441. https://www.researchgate.net/publication/325019529. 
[43] A. Anderson, D. Huttenlocher, J. Kleinberg, J. Leskovec, Steering user behavior with badges, in: Proceedings of the 22nd International Conference on World 

Wide Web, 2013, pp. 95–106, https://doi.org/10.1145/2488388.2488398. 
[44] D. Alabbasi, Exploring graduate students’ perspectives towards using gamification techniques in online learning, Turk. Online J. Dist. Educ. 18 (3) (2017) 

180–196, https://doi.org/10.17718/tojde.328951. 
[45] J.H. Sharp, Using codecademy interactive lessons as an instructional supplement in a Python programming course, Inf. Syst. Electron. J. 17 (3) (2019) 20–28. 

http://isedj.org/2019-17/n3/ISEDJv17n3p20.html. 
[46] B.B. Morrison, B. DiSalvo, Khan academy gamifies computer science, in: Proceedings of the 45th ACM Technical Symposium on Computer Science Education, 

2014, pp. 39–44, https://doi.org/10.1145/2538862.2538946. 

E. Ratinho and C. Martins                                                                                                                                                                                           

https://doi.org/10.1177/1046878114563660
https://doi.org/10.1177/1046878114563660
https://doi.org/10.1145/2393132.2393137
https://doi.org/10.1145/2181037.2181040
https://doi.org/10.1016/j.heliyon.2021.e06383
https://EconPapers.repec.org/RePEc:alu:journl:v:2:y:2011:i:13:p:38
https://EconPapers.repec.org/RePEc:alu:journl:v:2:y:2011:i:13:p:38
http://gamification-research.org/wp-content/uploads/2013/03/Gears_Braun.pdf
https://10.1387/Rev.Psicodidact.4037
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4234949/
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref113
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref51
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref51
http://clab.iat.sfu.ca/pubs/Stott-Gamification.pdf
https://doi.org/10.1016/j.ijhcs.2017.04.005
https://doi.org/10.1109/HICSS.2014.377
https://doi.org/10.1007/s12525-015-0212-z
https://doi.org/10.1007/s12525-015-0212-z
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref111
https://doi.org/10.1007/s11042-013-1612-8
https://doi.org/10.1007/s11042-013-1612-8
https://doi.org/10.1016/S0364-0213(81)80017-1
https://doi.org/10.1016/j.procs.2018.08.187
http://ceur-ws.org/Vol-2186/paper2.pdf
https://doi.org/10.1007/978-3-319-07127-5_23
https://doi.org/10.1016/j.ijhcs.2018.08.003
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref24
https://doi.org/10.1080/1475939X.2021.2006077
https://doi.org/10.1080/10511970.2012.736451
https://revista.fatectq.edu.br/index.php/interfacetecnologica/article/view/123
https://revista.fatectq.edu.br/index.php/interfacetecnologica/article/view/123
https://doi.org/10.1016/j.heliyon.2019.e01993
https://doi.org/10.1016/j.heliyon.2019.e01993
https://doi.org/10.1111/bjet.12948
https://doi.org/10.1111/bjet.12948
https://doi.org/10.3389/fpsyg.2020.01103
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref56
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref56
https://core.ac.uk/download/pdf/26951671.pdf
https://core.ac.uk/download/pdf/26951671.pdf
https://doi.org/10.1186/s12909-022-03457-w
https://doi.org/10.1016/j.compedu.2012.11.017
https://doi.org/10.1016/j.compedu.2012.11.017
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref119
https://doi.org/10.1007/s11257-019-09223-w
https://doi.org/10.18178/ijimt.2016.7.4.659
https://doi.org/10.1080/00461520.2015.1122533
https://doi.org/10.1080/00461520.2015.1122533
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref1
http://refhub.elsevier.com/S2405-8440(23)06241-2/sref73
https://www.researchgate.net/publication/325019529
https://doi.org/10.1145/2488388.2488398
https://doi.org/10.17718/tojde.328951
http://isedj.org/2019-17/n3/ISEDJv17n3p20.html
https://doi.org/10.1145/2538862.2538946


Heliyon 9 (2023) e19033

15

[47] A. Manzano-León, P. Camacho-Lazarraga, M.A. Guerrero, L. Guerrero-Puerta, J.M. Aguilar-Parra, R. Trigueros, A. Alias, Between level up and game over: a 
systematic literature review of gamification in education, Sustainability 13 (4) (2021) 2247, https://doi.org/10.3390/su13042247. 

[48] T.A. Papp, A. Theresa, Gamification effects on motivation and learning: application to primary and college students, Int J Cross-Discipl Sub Edu 8 (3) (2017) 
3193–3201. http://infonomics-society.org/wp-content/uploads/ijcdse/published-papers/volume-8-2017/Gamification-Effects-on-Motivation-and-Learning. 
pdf. 

[49] Y. Chen, S. Zhao, Understanding Chinese EFL learners’ acceptance of gamified vocabulary learning apps: an integration of self-determination theory and 
technology acceptance model, Sustainability 14 (18) (2022), 11288, https://doi.org/10.3390/su141811288. 

[50] T.K. Chiu, J.C.Y. Sun, M. Ismailov, Investigating the relationship of technology learning support to digital literacy from the perspective of self-determination 
theory, Educ. Psychol. 42 (10) (2022) 1263–1282, https://doi.org/10.1080/01443410.2022.2074966. 

[51] M.J. Page, D. Moher, P.M. Bossuyt, I. Boutron, T.C. Hoffmann, C.D. Mulrow, J.E. McKenzie, PRISMA 2020 explanation and elaboration: updated guidance and 
exemplars for reporting systematic reviews, BMJ 372 (2021), https://doi.org/10.1136/bmj.n160. 

[52] J. Reeve, Understanding Motivation and Emotion, 5◦ ed., John Wiley & Sons, 2014. 
[53] L.M. Jeno, K. Egelandsdal, J.A. Grytnes, A qualitative investigation of psychological need-satisfying experiences of a mobile learning application: a Self- 

Determination Theory approach, Computers and Education Open 3 (2022), 100108, https://doi.org/10.1016/j.caeo.2022.100108. 
[54] M. Jones, J.E. Blanton, R.E. Williams, Science to practice: does gamification enhance intrinsic motivation? Act. Learn. High. Educ. 00 (0) (2022) 1–17, https:// 

doi.org/10.1177/14697874211066882. 
[55] M.O. Johansen, S. Eliassen, L.M. Jeno, The bright and dark side of autonomy: how autonomy support and thwarting relate to student motivation and academic 

functioning, Front edu 8 (2023), https://doi.org/10.3389/feduc.2023.1153647. 
[56] Albert Bandura, Self-efficacy: the Exercise of Control, Ix, 604, 1997, https://psycnet.apa.org/fulltext/1997-08589-000.pdf. 
[57] D.A. Isabelle, Gamification of entrepreneurship education, Decis. Sci. J. Innovat. Educ. 18 (2) (2020) 203–223, https://doi.org/10.1111/dsji.12203. 
[58] S. Kocakoyun, H. Bicen, Development and evaluation of educational android application, Cypriot J Edu Sci 12 (2) (2017) 58–68. https://eric.ed.gov/? 

id=EJ1146960. 
[59] L.-Å. Nordén, L. Mannila, A. Pears, Development of a self-efficacy scale for digital competences in schools, in: 2017 IEEE Frontiers in Education Conference 

(FIE), Indianapolis, USA, 2017, pp. 1–7, https://doi.org/10.1109/FIE.2017.8190673. 
[60] J.A. Moreno, D. González-Cutre, M. Chillón, N. Parra, Adaptación a la educación física de la escala de las necesidades psicológicas básicas en el ejercicio, Rev. 

Mexic. Psicolog. 25 (2) (2008) 295–303. https://www.redalyc.org/pdf/2430/243016308009.pdf. 
[61] D. Sánchez-Oliva, F.M.L. Marcos, D. Amado, I.G.P. Alonso, T. García-Calvo, Desarrollo de un cuestionario para valorar la motivación en educación física, 

Revista Iberoamericana de Psicología del Ejercicio y el Deporte VOL. VII Nº 2 7 (2) (2012) 226. 
[62] M. Yukay-Yuksel, A Turkish version of the school social behavior scales (SSBS), Educ. Sci. Theor. Pract. 9 (3) (2009) 1633–1645. https://eric.ed.gov/? 

id=EJ858935. 
[63] M.D. Hanus, J. Fox, Assessing the effects of gamification in the classroom: a longitudinal study on intrinsic motivation, social comparison, satisfaction, effort, 

and academic performance, Comput. Educ. 80 (2015) 152–161, https://doi.org/10.1016/j.compedu.2014.08.019. 
[64] C.H.H. Tsay, A. Kofinas, J. Luo, Enhancing student learning experience with technology-mediated gamification: an empirical study, Comput. Educ. 121 (2018) 

1–17, https://doi.org/10.1016/j.compedu.2018.01.009. 
[65] M. Sailer, J.U. Hense, S.K. Mayr, H. Mandl, How gamification motivates: an experimental study of the effects of specific game design elements on psychological 

need satisfaction, Comput. Hum. Behav. 69 (2017) 371–380, https://doi.org/10.1016/j.chb.2016.12.033. 
[66] J. Laubersheimer, D. Ryan, J. Champaign, InfoSkills2Go: using badges and gamification to teach information literacy skills and concepts to college-bound high 

school students, J. Libr. Adm. 56 (8) (2016) 924–938, https://doi.org/10.1080/01930826.2015.1123588. 
[67] C. Dichev, D. Dicheva, G. Angelova, G. Agre, From gamification to gameful design and gameful experience in learning, Cybern. Inf. Technol. 14 (4) (2014) 

80–100, https://doi.org/10.1515/cait-2014-0007. 
[68] OECD, The Future of Education and Skills: Education 2030, OECD, 2018. http://www.oecd.org/education/2030/oecd-education-2030-position-paper.pdf. 
[69] M. Sailer, L. Homner, The gamification of learning: a meta-analysis, Educ. Psychol. Rev. 32 (2020) 77–112, https://doi.org/10.1007/s10648-019-09498-w. 
[70] Z. Zainuddin, S.K.W. Chu, M. Shujahat, C.J. Perera, The impact of gamification on learning and instruction: a systematic review of empirical evidence, Educ. 

Res. Rev. 30 (2020), 100326, https://doi.org/10.1016/j.edurev.2020.100326. 
[71] J.D. Harris, C.E. Quatman, M.M. Manring, R.A. Siston, D.C. Flanigan, How to write a systematic review, Am. J. Sports Med. 42 (11) (2014) 2761–2768, https:// 

doi.org/10.1177/0363546513497567. 
[72] Z. Munn, M.D.J. Peters, C. Stern, C. Tufanaru, A. McArthur, E. Aromataris, Systematic review or scoping review? Guidance for authors when choosing between 

a systematic or scoping review approach, BMC Med. Res. Methodol. 18 (2018) 143, https://doi.org/10.1186/s12874-018-0611-x. 
[73] L. Ding, Applying gamifications to asynchronous online discussions: a mixed methods study, Comput. Hum. Behav. 91 (2019) 1–11, https://doi.org/10.1016/j. 

chb.2018.09.022. 
[74] L. Facey-Shaw, M. Specht, P. Van Rosmalen, J. Bartley-Bryan, Do badges affect intrinsic motivation in introductory programming students? Simulat. Gaming 

51 (1) (2020) 33–54, https://doi.org/10.1177/1046878119884996. 
[75] B. Hazan, W. Zhang, E. Olcum, R. Bergdoll, E. Grandoit, F. Mandelbaum, G. Wilson-Doenges, L. Rabin, Gamification of an undergraduate psychology statistics 

lab: benefits to perceived competence, Stat. Educ. Res. J. 17 (2) (2018) 255–265. https://www.researchgate.net/publication/325719278_Gamification_of_an_ 
undergraduate_psychology_statistics_lab_Benefits_to_perceived_competence. 
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[115] J.M. Campillo-Ferrer, P. Miralles-Martínez, R. Sánchez-Ibáñez, Gamification in higher education: impact on student motivation and the acquisition of social 
and civic key competencies, Sustainability 12 (12) (2020) 4822, https://doi.org/10.3390/su12124822. 
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