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Abstract 
Traditional teacher-oriented teaching methods in a lecture style are no longer viewed as effective 
enough for learning and are therefore criticized. It is generally agreed that the modern education 
should engage students, stimulate interests and maintain a positive attitude. In other words, there 
should be a way to further learning for example by combining it with playing. This is why many 
educators and researchers devise new strategies, tools, methods and techniques of novel and 
engaging activities in order to gamify education. Gamification is often defined as the use of game 
mechanics and game design techniques in non-game contexts. The present study focuses on 
investigating possibilities of gamification at school and in a classroom setting. In this study, to 
complement current research knowledge in the field of classroom and education gamification, 
students and teachers (n = 120) provided their point of view how to utilize gamification for learning and 
teaching purposes. As a result, several perfectible and creative concepts were figured out. 
Implications of the findings for future research are discussed and research based recommendations 
are presented. 
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1 INTRODUCTION 
The modern school should engage students, stimulate their interests, retain their attention, and 
maintain a positive attitude. Today’s students use electronic devices, the internet, smartphones and 
games more than ever. This trend provides a possibility to enhance the learning process. Technology 
enables gamification methods that can be utilized in effective ways to create fun learning situations. 
Deterding et al. [1] defined gamification as the use of game design elements in non-game contexts. 
Gamification can also be understood as the process of making activities more game-like [2]. In 
addition, gamification can be a process of enhancing a service with affordances for gameful 
experiences in order to support user's overall value creation [3]. Gamificational features and their 
impact on engaging and boosting the participants’ activity levels have been documented in previous 
research [4]. 

Successful games offer an array of incremental and attainable goals. These kinds of games offer the 
feeling of achieving the next goal. For example it can be the next level or a new feature in the game. 
This way players want to play for just a little bit longer. Positive feelings that come with success make 
the player try even harder. Just before boredom or frustration sets in, the next goal appears and the 
process repeats. [5] This is similar in gamification. The key with gamification is that it is based on the 
idea of flow. The user needs to feel compelled to push on just a bit further due to a targeted blend of 
achievable challenge and rewarding feedback. [6] 

Currently, in addition to serious games concentrating on certain school subjects some teachers are 
using platforms such as ClassDojo to bring the gamification concept into the daily operations of their 
classrooms. Students earn experience points for various tasks and submissions in an effort to gain 
enough points to level up. The concept is similar to digital games students play nowadays. Ideally, if 
the approach is engaging enough, students do not feel like they are actually doing work. This method 
has been shown to be successful. However, the concept of classroom gamification is still very much in 
its early stages. [7] 

The focus of this study is especially on defining the current situation of gamification in classroom and 
school contexts, exploring the relationship between gamification and learning situations, as well as 
exploring novel ideas to utilize gamification more effectively. The following section presents the related 
work applied to gamification at school. Section three describes the research method and the process 
of the conducted study. In section four, the findings of the study are summarized. Finally in section 
five, research elaborates on the identified gaps and recommendations for future research are 
provided. 
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2 RELATED WORK 
During the recent years, gamification of both online and more traditional courses have been studied 
and several benefits of using gamified solutions as a part of teaching have been reported [e.g. 8, 9]. 
Gamification is generally theorized to affect the process of learning by altering the behavior of the 
student, affecting the relationship between the instructional content and the learning outcomes [10]. 
Research on gamification in a learning context often measures student perspectives on a gamified 
module using such metrics as: enjoyment, engagement and impact of learning [11]. Empirical studies 
are however still rare and the majority of papers is primarily exploratory and proof-of-concept, and do 
not present rounded mature research studies [12]. In addition, based on the systematic literature 
review by Dicheva et al. [13] most of the existing empirical studies do not include a proper evaluation. 

Several literature reviews around gamification in education has been published in the recent years 
(e.g. [6, 13, 14, 15]). For example based on the literature review by Hamari et al. [6], gamification has 
been showed to improve motivation and performance, while there are some caveats [6]. Adding game 
design elements into educational systems is often seen to be useful in motivating students, improving 
their skills and learning [15, 16].  

However, adding gamificational elements is not an easy process and several viewpoints must be 
addressed before the actual implementation, for example context, mode of representation, learner 
specification and most importantly pedagogic consideration (e.g. [17, 18, 19, 20, 21]). If not elaborated 
with thought, gamification can actually hinder the learning process and cause reduce the participation, 
engagement and overall the learning outcomes of the participants. For example, competition among 
the students may harm the collaboration and sharing, thus reducing participation of students (e.g. [22, 
23]). Also for example the use of leaderboards, badges, and competition mechanics should be 
considered carefully since they do not automatically improve educational outcomes. They can also 
harm motivation, satisfaction, and empowerment, which decrease the intrinsic motivation that result 
can affect the students' assessment scores (e.g. [24, 25, 26]). 

In addition to presenting a brief state of art of the research on gamification in education, the following 
examples reveal a number of ingenious approaches for not only improving the learning process, but 
also producing more effective educational environments. There are lots of serious games that gamify 
the learning process. For example Kiili et al. [27] have developed a rational number game engine, 
Semideus, for learning and teaching mathematics. Several rational number tasks can be included in 
Semideus games. All the tasks are embedded into the game in an engaging way and games created 
with Semideus engine are designed to work as non-invasive assessment instruments. 

There are also games that promote physical education. For example Kiili, Perttula and Tuomi  [28] 
have developed three mobile multiplayer exertion games that were developed and empirically 
evaluated in a junior high school. The results indicated that mobile phones and heart rate belts were 
experienced as appropriate exertion game controllers and simple motion detection can be used to 
design engaging exertion games. The results showed that motion-based games and team play 
motivate children a lot and games could be an effective ‘weapon’ in the fight against the growing 
problem of obesity. 

Gamification can also enhance overall classroom wellbeing. In Perttula’s et al. [29] study, a mobile 
phone is programmed to function as a collective sound sensor. To achieve an appropriate learning 
atmosphere, the designed system attempts to maintain the noise level at a comfortable tolerance level 
in the classroom. The main aim of the mobile application is to change student behavior through 
persuasive and gamified visualizations. 

There are lots of gamified learning platforms for classroom purposes. Some of them are studied 
scientifically. For example, ClassDojo is a classroom management tool for teachers to improve 
behavior in their classrooms. It helps engagement by issuing awards and recording real-time 
feedback. Each student gets an avatar. For positive behavior a teacher can award feedback points. 
This intends to reinforce good behavior and engage also other students. Because the feedback can be 
given in real time, students can develop a sense of purpose in the classroom, which enhances intrinsic 
motivation. Studies has shown that by giving students visibility and data on their own behavior, the 
class becomes less disruptive, creating a more positive learning environment. The system also 
provides behavior-tracking analytics to help engage parents and school administrators. [30] 

Another example is Socrative 101, which engages students through a response system that offers 
educational exercises and games. Since the students have joined the session, the instructor can 
engage the students, interact with them and then initiate a quiz. Once the quiz is complete, the results 
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are instantly available to the instructor. This education gamification platform helps teachers adapt 
lessons to these modern learning styles and better track the results. By using mobile devices, a class 
can become more interactive and fun. [31] 

There are also platforms such as Goalbook, Coursera, Course Hero and Brainscape to mention a few. 
Goalbook is an online platform that helps teachers, parents and students collaboratively track 
progress. With GoalBook, a teacher can access the profiles of all her students and review their goals. 
Coursera is a company that partners with leading universities to make some of their online courses 
available for free. Progress can be measured by completing assignments and tests online where 
machine grading and evaluation can be used. In some cases, leveling up, badges and other rewards 
systems are implemented. Course Hero collects and organizes study materials that have been 
uploaded by educators and student users to form a vast learning repository. The education 
gamification platform provides materials such as syllabi, problem sets, practice exams, video lectures 
and study guides that have been uploaded. The system rewards students through a badge system 
based on progress. Brainscape uses adaptive algorithms to create flashcards. A presentation pattern 
is based on what students know and what they seem to be struggling with. 

3 METHOD 
The study was conducted in spring 2017. We collected data from three schools (a secondary school, a 
high school and a university of applied sciences) in the city of Pori, Finland. Students and teachers 
provided their point of view how to utilize gamification for learning and teaching purposes. Altogether 
the collected data (n = 120) is based on answers of 99 students and 21 teachers. 

We conducted a qualitative survey on a paper, which included only four questions because qualitative 
answers take time for respondents to answer. Main questions were open-ended. Thus, we aimed to 
get rich data in a form of comments, feedback and suggestions. All in all, the selected method 
provides a possibility for discovering interesting ideas. For this kind of data, we did not use any coding 
technique because we wanted to keep it as open as possible. However, we coded answers based on 
the attitude towards gamification at school (positive, no opinion, negative). In addition, we wanted to 
integrate a quantitative question to the survey in order to understand how much study participants play 
games and how does it affect their answers. All the questions were same for students and teachers. 
The third question also included a short explanation of gamification to ensure that everyone would 
understand the meaning of the term. Questions of the survey were the following: 

1 Age, gender and occupation? 

2 How often do you play games in a 1-5 scale (1 = not at all, 5 = a lot)? 

3 Gamification is the application of game-design elements and game principles in non-game 
contexts such as at work or in learning. These kinds of elements are for example points, 
achievements, levels, rewards, progress rating, continuous feedback and comparison between 
users. How would you exploit gamification in lessons, at school or in learning? Tell your wishes 
or point of views. 

4 Do you use games or gamified learning approaches at school or during lessons? 

Survey papers were distributed randomly for some voluntary teachers. They collected the data. 
Teachers were instructed to involve their students for answering the survey at the beginning of their 
lesson. The answering time was not restricted. After all, it took time about ten minutes. When students 
had completed the survey, teachers gathered up the papers. 

4 RESULTS 
Three of the students returned an empty paper. In addition, one paper contained inappropriate 
comments. Thus, answers of 116 study participants were finally included in this study (see Table 1). 
15 of them were secondary school students (8 female, 7 male, average age 15.3), 65 high school 
students (35 female, 29 male, 1 neutral, average age 17.0), 15 university of applied sciences students 
(7 female, 8 male, average age 21.6), and 21 teachers (17 female, 4 male, average age 50.2). 

Currently, according to study participants, gamification at school means mainly spending time with 
Kahoot! and Quizlet learning platforms. Students requested more specific serious games for different 
school subjects such as languages, mathematics and history. But there were also wider visions. For 
example, a student stated that grades could be levels, which are reached by earning points based on 
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hard work. Furthermore, one student suggested utilizing gamification to boost overall thinking instead 
of learning of a certain subject. A few students noted that continuous feedback would enhance 
learning. It would be useful and fruitful to find out errors and mistakes in real time. A novel conception 
was that school courses could be carried out as gamified project management. In this idea, courses 
are projects that are based on subtasks and deadlines. Although mentioned ideas are perfectible, all 
in all study participants did not sketch out detailed and comprehensive gamification concepts. 
Surprisingly none of the study participants did mention to exploit ubiquitous sensor and computing 
technology such as smartphones and wearables for gamification although they are the key enablers 
according to Nacke and Deterding [32]. Actually none of the participants did take into consideration 
technological perspectives. 

Table 1.  Amount of playing in general and attitudes towards gamification at school. 

 
Playing amount Negative No opinion Positive 

Secondary school (not at all) #1 1 2 1 
  #2 0 1 6 
  #3 0 1 2 
  #4 0 1 0 
  (a lot) #5 0 0 0 
  Total 1 (7%) 5 (33%) 9 (60%) 
High school (not at all) #1 1 8 5 
  #2 2 7 9 
  #3 0 9 6 
  #4 1 5 3 
  (a lot) #5 1 1 7 
  Total 5 (8%) 30 (46%) 30 (46%) 
University of applied sciences (not at all) #1 0 1 0 
  #2 0 3 3 
  #3 0 2 0 
  #4 0 0 5 
  (a lot) #5 0 0 1 
  Total 0 (0%) 6 (40%) 9 (60%) 
All students (not at all) #1 2 11 6 
  #2 2 11 18 
  #3 0 12 8 
  #4 1 6 8 
  (a lot) #5 1 1 8 
  Total 6 (6%) 41 (43%) 48 (51%) 
Teachers (not at all) #1 0 9 5 
  #2 0 2 2 
  #3 0 1 1 
  #4 0 0 1 
  (a lot) #5 0 0 0 
  Total 0 (0%) 12 (57%) 9 (43%) 

What is promising is the fact that most of the students (51%) saw gamification as a positive way to 
support learning at school (43% had no opinion). However, some of the students indicated that a 
competition between students is not a good thing. Only six percent of students considered 
gamification as a negative approach to support learning and teaching. One commented that school is 
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actually already gamified because of the degrees, certificates, exams, grades and grade levels that 
are like points, achievements, levels, rewards, progress rating, continuous feedback and comparison 
between users. Teachers like the idea of gamification but they do not have concrete suggestions how 
to implement it. Table 1 presents relations between playing habits (amount) in general and attitudes 
towards gamification at school. 

In the table, students are divided (vertical direction) according to their school degree. However, all the 
students are summarized in the fourth category. Finally, teachers are reported separately. Horizontal 
sets include playing amount based on the question how often do you play games in a 1-5 scale (1 = 
not at all, 5 = a lot) as well as attitudes towards gamification at school (negative, no opinion, positive). 
Numbers represent the amount of study participants. Based on the results, it is not clearly evident how 
the playing amount affects the answers and attitudes. For example if one plays a lot of games and has 
had joyful experiences with them, she/he might have also positive attitude towards gamification. In the 
contrary, a student who also plays a lot might have a negative attitude because of she/he has seen 
many inappropriate and poorly designed serious games. Unexpectedly study participants reported 
they do not play games a lot at all. 

5 DISCUSSION AND CONCLUSIONS 
The changing understanding of how people learn, and how learning is connected to the rapid 
development of technology, has reinforced the fact that learning situations are more complex and 
diverse now than ever before. For example, sometimes even very young students may be better using 
technology than their teachers [33]. The basic competencies of teachers should include the 
appropriate use of blended learning environments [34, 35]. However based on this study, teachers are 
not experts of educational technology, gamification and serious games. Therefore as a future work, 
the research should be conducted to enhance teachers’ abilities to use technology appropriately in 
learning environments. This is essential for successful gamification. Furthermore, there is a need to 
develop the teacher education curriculum to improve how it processes elements of technology and 
gamification in the learning environment. Functional guidelines for teachers, as well as students, to 
teach and learn through gamification would contribute to the creation of the schools of the future.  

This study has some limitations. First, some people, especially when filling out a survey, were not 
concentrated or motivated and did probably whatever it takes to type quickly and get the question over 
with. Second, study participants were only from three different schools. Third, even with all the great 
examples in the related work sections, this study introduced just the tip of the iceberg of all the 
gamification of education solutions. However, based on literature review (related work section) of this 
study, multiple goals, achievements, rewards and positive feedback from fellow students and a 
teacher are some of the characteristics that make the class engaging and fun. 

Teachers should think about using gaming to develop students’ interest in studying and thus allow 
them to experience things instead of just memorizing facts. However, gamification without content is 
nothing. Therefore teachers should demand gamification and game companies to develop well-crafted 
gamification and serious game content that feeds students’ curiosity in a way that makes a long lasting 
impact on learning. Well-implemented gamification could be highly effective for learning. But as this 
study has shown, further research about the combination of engagement and accurate content is 
needed. 

Also, gamification approach has the potential to contribute to a more participatory approach and 
create new ways to learn technology related topics. Gamification should make students learn more, 
learn faster and at their own learning level instead of worry about others in the class. This digitally 
assisted learning should produce increased class interest, improved learning results, overall 
enthusiasm and class engagement. Furthermore, many teachers are concerned about students’ 
interest in science, technology, engineering, and mathematics (STEM) subjects in school. [36] 
Gamification could be used in schools to support and engage students in STEM learning (e.g. [37, 
38]). Through this, also underachievement in the basic skills of mathematics could be addressed, and 
science and literacy introduced through more effective, innovative teaching methods. 

Bearing in mind the gathered findings and the limitations of this review following recommendations 
and highlights were formed: 

• Students demand for continuous and real time feedback. Thus, it would be more efficient to 
learn about mistakes and errors made. 
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• Competition between students is considered as a negative feature of gamification. All other 
game-design elements are acceptable. 

• Students and teachers would like to have gamification at school but they cannot clarify their 
needs and expectations. 

REFERENCES 
[1] S. Deterding et al., “From game design elements to gamefulness: defining gamification,” 

Proceedings of the 15th international academic MindTrek conference: Envisioning future media 
environments, ACM, pp. 9-15), 2011. 

[2] K. Werbach, “(Re) defining gamification: A process approach,” International Conference on 
Persuasive Technology, Springer International Publishing, pp. 266-272, 2014. 

[3] K. Huotari, J. Hamari, “Defining gamification: a service marketing perspective,” Proceeding of 
the 16th International Academic MindTrek Conference, ACM, pp. 17-22, 2012. 

[4] A. Anderson et al., “Engaging with massive online courses,” In C. W. Chung et al. (Ed.), 23rd 
International Conference on World Wide Web (WWW '14), pp. 687–698, 2014. 

[5] A.K. Przybylski, C.S. Rigby, R.M. Ryan, “A motivational model of video game 
engagement,” Review of general psychology, vol. 14(2), no. 154, 2010. 

[6] J. Hamari, J. Koivisto, H. Sarsa, “Does gamification work?--a literature review of empirical 
studies on gamification,” System Sciences (HICSS), 47th Hawaii International Conference, 
IEEE, pp. 3025-3034, 2014. 

[7] A. Maclean-Blevins, L. Muilenburg, “Using Class Dojo to Support Student Self-regulation,” In J. 
Herrington, A. Couros & V. Irvine (Eds.), Proceedings of EdMedia: World Conference on 
Educational Media and Technology, AACE, pp. 1684-1689, 2013. 

[8] V. Camilleri, L. Busuttil, M. Montebello, “Social interactive learning in multiplayer games,” in 
Serious games and edutainment applications, Springer-Verlag, London, England, pp. 481-501, 
2011. 

[9] C.I. Muntean, C.I., “Raising engagement in e-learning through gamification,” The 6th 
International Conference on Virtual Learning, Romania, pp. 323-329, 2011. 

[10] R.N. Landers, “Developing a theory of gamified learning: Linking serious games and 
gamification of learning,” Simulation & Gaming, 45(6), pp. 752-768, 2014. 

[11] Y.H. Tao, C.-J. Cheng, S.Y. Sun, “Alignment of teacher and student perceptions on the 
continued use of business simulation games,” Educational Technology & Society. pp. 177–189, 
2012. 

[12] I. Boticki, J. Baksa, P. Seow, C.K. Looi, “Usage of a mobile social learning platform with virtual 
badges in a primary school,” Computers & Education, 86, pp. 120–136, 2015. 

[13] D. Dicheva, C. Dichev, G. Agre, G. Angelova, “Gamification in education: a systematic mapping 
study,” Educ. Technol. Soc. 18(3), pp. 75–88, ISSN 1176-3647, 2015. 

[14] F. Fui-Hoon Nah, Q. Zeng, V. Rajasekhar Telaprolu, A. Padmanabhuni Ayyappa, B. 
Eschenbrenner, “Gamification of Education: A Review of Literature,” In S. Yamamoto (Ed.): 
HIMI/HCII 2013, Part III, LNCS 8018, pp. 99–107, 2013. 

[15] S. de Sousa Borges, V.H. Durelli, H.M. Reis, S. Isotani, “A Systematic Mapping on Gamification 
Applied to Education,” SAC'14, ACM, pp. 217-222, 2014. 

[16] M. Filsecker, D.T. Hickey, “A multilevel analysis of the effects of external rewards on elementary 
students’ motivation, engagement, & learning,” Computers & Education, 75, pp. 136-148, 2014. 

[17] K. Erenli, “The impact of gamification: a recommendation of scenarios for education,” 15th 
International Conference on Interactive Collaborative Learning (ICL), pp. 1-8, 2012. 

[18] J. Simões, R. Díaz Redondo, R. Fernández Vilas, “A social gamification framework for a K-6 
learning platform,” Computers in Human Behavior, 29, pp. 345–353, 2013. 

9339



[19] C. Li, Z. Dong, R. Untch, M. Chasteen, M., “Engaging computer science students through 
gamification in an online social network based collaborative learning environment,” International 
Journal of Information and Education Technology, 2013. 

[20] C. Dichev, D. Dicheva, G. Angelova, G. Agre, “From gamification to gameful design and 
gameful experience in learning,” Cybern. Inf. Technol. 14(4), 80–100, ISSN 1311-9702, 2014. 

[21] C. Menezes, R. Bortolli, “Potential of Gamification as Assessment Tool,” Creative Education, 7, 
pp. 561-566, doi: 10.4236/ce.2016.74058, 2016. 

[22] L. de-Marcos, A. Dominguez, J. Saenz-de-Navarrete, C. Pages, “An empirical study comparing 
gamification and social networking on e-learning,” Computers & Education, 75, pp. 82-91, 2014. 

[23] S.L. Marlow, E. Salas, L.B. Landon, B. Presnell, “Eliciting teamwork with game attributes: A 
systematic review and research agenda,” Computers in Human Behavior, 55, pp. 413-423, 
2016.  

[24] 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,” 
Computers & Education, 80, pp. 152-161, 2014. 

[25] K. Knaving, S. Björk, WDesigning for Fun and Play: Exploring possibilites in design for 
gamification,” Gamification'13, ACM, pp. 131-134, 2013. 

[26] C. Silpasuwanchai, X. Ma, H. Shigemasu, X. Ren, “Developing a Comprehensive Engagement 
Framework of Gamification for Reflective Learning,” DIS 2016, ACM, pp. 459-472, 2016. 

[27] K. Kiili, K. Devlin, A. Perttula, P. Tuomi, A. Lindstedt, “Using video games to combine learning 
and assessment in mathematics education,” International Journal of Serious Games, vol. 2, no. 
4, 2015. 

[28] K. Kiili, A. Perttula, P. Tuomi, “Exerbraining for Schools: Combining Body and Brain Training,” 
Procedia Computer Science, vol. 15, pp. 163–173, 2012. 

[29] A. Perttula, J. Multisilta, P. Tuomi, “Persuasive Mobile Device Sound Sensing in a Classroom 
Setting,” International Journal of Interactive Mobile Technologies, vol. 7, no. 1, 2013. 

[30] A. Maclean-Blevins, L. Muilenburg, “Using Class Dojo to Support Student Self-regulation,” In J. 
Herrington, A. Couros & V. Irvine (Eds.), Proceedings of EdMedia: World Conference on 
Educational Media and Technology, AACE, pp. 1684-1689, 2013. 

[31] P.D. Wash, “Taking advantage of mobile devices: Using Socrative in the classroom,” J Teach 
Learn Technol., 3(1), pp. 99–101, 10.14434/jotlt.v3n1.5016, 2014. 

[32] L.E. Nacke, S. Deterding, “The maturing of gamification research,” Computer in Human 
Behavior, pp. 450-454, 2017. 

[33] A. Kauppinen, “Oppimistilanteita ja vuorovaikutusta,” Helsinki: SKS, 2013. 

[34] R.P. Garrison, H. Kanuke, “Blended learning: Uncovering its transformative potential in higher 
education,” Internet and Higher Education, 7, pp. 95-105, 2004. 

[35] C.R. Graham, “Blended learning systems: definition, current trends, and future direction,” in The 
handbook of blended learning: global perspectives, local design, San Francisco: Pfeiffer, pp. 3-
21, 2006. 

[36] P. Tuomi, J. Multisilta, P. Saarikoski, J. Suominen, “Coding skills as a success factor for a 
society,” Education and Information Technologies, pp. 1–16, 2017. 

[37] M. Ortiz, K.  Chiluiza, M. Valcke, “Gamification in higher education and stem: a systematic 
review of literature,” In EDULEARN16 Proceedings, pp. 6548-6558, 2016. 

[38] C. Dichev, D. Dicheva, “Gamifying education: what is known, what is believed and what remains 
uncertain: a critical review,” International Journal of Educational Technology in Higher 
Education, vol. 14, no. 9, 2017. 

 

9340




