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Abstract

Gamification is the use of game concepts in a non-gaming environment. It is
used in many fields such as business, health and education. The problem of
learning programming language has existed for a long time and researchers
seek to solve this problem. Most instructors agree that there is a problem
when teaching programming and many students are unable to understand
programming logic. So there must be a method to encourage them. Students
need to be motivated to practise study and exchange ideas. Gamification is
used as a tool to motivate students and increase their engagement. This paper
surveys empirical studies which tackled gamification to encourage computer
science students and help them in learning coding or improving their coding
skills. The paper will show the results of using this approach with computer
science students at university level.
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1. Introduction

The concept of gamification has been around for many years, but the word “ga-
mification” is rather new. It appeared in 2010. Gamification means the use of
game thinking, game elements, game techniques, game methodologies, and
game framework in a non-game context in order to motivate users, solve prob-

lems, increase user experience, and encourage good desired behaviours [1]. Ga-
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mification is used in many fields such as marketing to encourage customers as
well as in employment to motivate employees [2].

One of the emerging fields is using gamification in education which is more
fun and facilitates information keeping. There is a strong relation between gami-
fication and learning. Both of them are a passive activity and require participa-
tion and motivation from the begging to end of gamification process [3]. There
is no difference between kids and adult. Both of them want to enjoy learning.
This paper describes a new method of learning. This is using gamification to
teach adults programming concepts.

Games are artifacts which are not useful unless people play them. So, game
makers should structure their games with emotion through the dynamics and
mechanics of the game, to encourage players to continue playing the game. Four
strategies are used in game designing to unlock players emotions: 1) providing
opportunities for challenge, strategy, and problem solving (hard fun); 2) intro-
ducing elements that foster mystery, intrigue, and curiosity (easy fun); 3) leading
players to excitement or relief moods (altered states); and 4) promoting compe-
tition and teamwork (people fun) [4].

There are many games types used in learning such as game based learning
(GBL) which is a type of game playing that has defined learning outcomes. There
is a difference between gamification and game based learning. Gamification is
putting game mechanics into education, while game based Learning is using a
game as part of the learning process. Gamification is used in all aspects of our
lives to increase fun and engagement, but game based learning is used only for
education [5].

There are two main types of gamification: structural gamification and content
gamification.

Structural gamification is an application of game elements to motivate learn-
ers through the content without changeing to its content. For example to use
game elements such as points, levels, badges, leaderboards and achievements,
and apply them to an educational context.

Content Gamification is the application of game elements, game mechanics
and game thinking to alter content to make it more game-like. So, beside game
elements, there is a change to the content such as providing a story, challenge,
curiosity, mystery and characters to content, to engage the learner [6].

Researchers outlined two types of academic motivation—intrinsic and extrin-
sic motivation. Intrinsic motivation occurs when students engage in learning
“for its own sake” and they enjoy it. Some examples are: altruism, competition,
cooperation, sense of belonging, and love or aggression. Extrinsic motivation
occurs when something or someone pushes the student to make an action, for
example: classifications, levels, points, badges, awards, missions [7].

There is a significant problem with Structural type of gamification that it may
reduce internal motivation of the user of the activity or replace it with external
motivation, because the user focuses on getting rewards rather the activities. In

the other method, if the game elements are made meaningful to the user through

DOI: 10.4236/0alib.1103803

2 Open Access Library Journal


https://doi.org/10.4236/oalib.1103803

R. Elshiekh, L. Butgerit

information then internal motivation can be improved.

Game mechanics or game techniques are used to build blocks of gamification
application. Badging is one of gamification elements. It can be used for each as-
signment given to students, if a student accomplishes the assignment, he will get
a badge. This idea came from the concepts of games. Some games have many
badges awarded to the player after achieving a certain level or after finishing a
certain task in the game. The player will be happy by gaining this badge, which
explains why he works hard to get it. Students will have strong motivation to do
their assignments to win the badges.

Using. Leaderboard in gamification in order to teach students will stir up a
competition between students in the class. The students work hard because eve-
ryone wants to see his or her name on the leaderboard. We can apply this me-
thod to encourage students to do their assignments quickly. Using points instead
of grades is useful. Points enable students to a positive flaw of marks. Teacher
can give student points to any task the student accomplishes. Gamifing points
are more attractive than giving student a grade [21].

Gamification is defined using game elements in non gaming environment by
converting useful activities into games. It also combines extrinsic with intrinsic
motivation [10].

Dr Ian Glover, “gamification means seek to add game like concepts to learn-
ing process” [3]. It is different from game based learning it means create a tool
which imparts an educational benefit and includes software such as simulator.

The reminder of the paper will be like this section 2 is about using gamifica-
tion in education, section 3 is defining benefits of using gamiifcation in educa-
tion, section 4 is literature review, section 5 Examples of empirical studies which
TACKLED GAMIFICATION to teach programming concepts.

2. Gamification in Education

Gamification in education has begun started science long time by giving good
students badges to encourage them to practise and work hard. Teachers and
students will gain a lot of benefits through applying gamification. Students are
motivated to learn more and care about their studies (Table 1). In comparing
traditional with gamified model we find that [1]:

Table 1. Traditional vs. gamified models [1].

Traditional model Gamified model

Teacher teach students Self learning

Marks to evaluate students Points to evaluate students
Text (books and board) Design (more attractive)

Topics to define course contents Levels (more competition)
Increased complexity Stages (more complexity)

Test Master level

Grade Rank
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3. Benefits of Gamification in Education

Gamification is a new tool which is used to improve the quality of learning. It
has a great impact in the way of teaching and learning. Gamification increases
student’s engagement and motivation. Moreover it enhances learning and un-
derstanding a complex subject. Here are some of gamification benefits [11].

e Gamification provides number of emotions such as powerful emotions, from
curiosity to frustration to joy, positive emotional experiences, such as optim-
ism and pride.

e Gamification increases level of engagement and motivation in classrooms
which are directly needed by students [12].

e Social interaction between students through speaking, listening, and actively
exploring concepts occurs when students are faced with a problem, they en-
gage in discussion with the purpose to find solutions.

e Gamification provide a great chance for shy students to express themselves,
and for all students to publicly identify themselves [12].

e It change the routine method of instructions [12].

e Self-learning gives students ownership of their learning [13].

e Students have freedom to fail and try again without negative repercussions
[13].

e Gamification isn’t limited to the classroom. Students do their exercise in
their spare time and meet their colleague and instructor outside the class.

o Immediate feedback to students.

4. Literature Review

Redfield has experience with using gamification technique in teaching students
the beginning of computer programming. In this model students play games,
evaluate games, and present, demonstrate and create games. Using games in
education support learning and retention, but this requires an excellent instruc-
tor to develop games including principles and processes. This can be applied ef-
fectively to learning process [14].

Butgereit uses gamification with adult students in internet based module to
encourage students who were in full-time employment and often also had family
responsibilities which may not enable students to finish their home and present
them to the instructor in an appropriate time. In the above example we can say
structural gamification is used because the author used a gamification mechanics
such as over-arching story, short term goals, points, leaderboards, badges, level-
ling, onboarding and engagement loops. Using these mechanics shows positive
results that. By the end of the module, 90% of all homeworks had been turned in
on time and 60% had been turned in early. Moreover participants enjoyed the
gamification and want to continue after their final exam to win all badges [15].

In a research, Kumar and Khurana declared that the main reason of disinter-
est is lack of motivation and engagement of students in learning programming
concepts. They noted that using technology in education increases education

process. They also noted that game must be designed smartly and the output is
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learning and fun. In this research a gamified approach was applied to teach the
student programming concepts. Majority of the students show the interest to-
ward gamification approach. In this research most of students continued playing
even after they earned the maximum degree of the course. Collecting badges is a
game mechanics which encourages students to work hard. Here gamification
plays as a good tool to encourage cognitive engagement. There must be other
goals of gamification beside engagement such as preventing, detecting, and dis-
couraging dishonest student behavior [16].

In an online educating system, gamification elements are used. The authors
mentioned that many benefits are gained, such as increasing student collabora-
tion, reduced response times and making course communications 88% more ef-
ficient by reducing email traffic [17].

Krause and his team define an experiment of using gamification and social
elements in online course to teach students python. They mentioned that this
method of education solves many online disadvantage like isolation, lack of mo-
tivation, and lack of interactivity. The authors divide students into three groups
one using traditional education, the other one gamification, and the last gamifi-
cation with social game condition. They use gamification mechanics such as
achievements or badges, points, and leaderboard. In social game condition the
use of competitive method was students challenge each other. The impact of us-
ing this methods is increasing of retention period by 25% and Social game ele-
ments by 50% in the retention period with 40% for higher average test scores
[18].

Marnia-Blanca used gamification in teaching C programming language to
evaluate learning effectiveness and engagement. The study was conducted using
the mixed-method sequential explanatory protocol. A gamification framework is
prepared to enable students to ask questions and learn subjects related to C pro-
gramming language using basic elements of game mechanics. The results show
that most students continued working even after earning the maximum amount
of grade points to collect all the badges and to keep learning. The author men-
tioned that gamification is successful and engagement is a valuable indicator of

students’ academic achievements [19].

5. Examples of Empirical Studies Which Tackled
Gamification to Teach Programming Concepts

Methods used

P
aper in study

questionnaire and
static analysis

(19]

survey students
(17] .
analysis

Traditional
learning

Type of
Application

Gamified
approach

online
student

Traditional
learning

year country subject advantages Game Mechanics
2014 Spain C-programming effectiveness and Points
language engagement Badges
introduction collaboration, Points
2014 Malysia .
to programming reduced response times Badges
Software Good class points and leader
2013 Croatia . . attendance or
engineering boards

voluntary tasks
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Continued

questionnaire and

[20] static analysis

[14] implementation
[15] implementation
[1] implementation

Gamified
approach

Traditional
approach

Internet based

Gamified
approach

) programming motivation Points

2012 Punjab
concepts engagement Badges
2013 USA Developing games fun storyboarding
Inf tion Technol-
2014 Sudan frormation TeCAno engagement Badges, leaderborad, points
ogy

2014 India Data base Interactive, easier Points, level

6. Conclusion

This paper surveys gamification tools used to teach computer programming.

Many researchers use game mechanics in a story to teach, encourage, and engage

students in learning programming concepts. This technique is a useful support

for instructors because it helps them to realize more engagement, motivation,

collaboration, fun, and effectiveness. The survey shows shortage in using of ga-

mification in developing countries. There is a need to add design a gamification

application to teach programming concepts in Arabic language.

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(9]

Duggal, K., Srivastav, A. and Kaur, S. (2014) Gamified Approach to Database Nor-
malization. International Journal of Computer Applications, 93, 47-53.

Ominguez, A., Saenz-de-Navarrete, O., de-Marcos, L., Ferndndez-Sanz, L., Pagés, C.
and Martinez-Herrdiz, J. Gamifying Learning Experiences: Practical Implications
and Outcomes. Computer Science Department, University of Alcald, Dpto Ciencias
Computacion, Edificio Politécnico, Madrid.

Glover, 1. (2013) Play as You Learn: Gamification as a Technique for Motivating
Learners. In: Herrington, J., Couros, A. and Irvine, V., Eds., Proceedings of World
Conference on Educational Multimedia, Hypermedia and Telecommunications,
AACE, Chesapeake, 1999-2008. http://shura.shu.ac.uk/7172/

Lazzaro, F.N. (2005) Why We Play Games: Four Keys to More Emotion without
Story. Design, 18, 1-8.

Sherry, J. (2013) Gamification vs. Game-Based Learning: Theories, Methods, and
Controversies. http://bit.ly/gamifyvsgbl2

Capp, K.M. (2014) What L&D Professionals Need to Know about Gamification.
Training Industry Magazine, Spring, Berlin.
http://www.trainingindustry.com/magazine

Middleton, J.A. and Spanias, P.A. (1999) Motivation for Achievement in Mathe-
matics: Findings, Generalizations, and Criticisms of the Research. Journal for Re-
search in Athematics Education, 30, 65-88.

Sajaniemi, J. (2008) Psychology of Programming: Looking into Programmers’
Heads. An Interdisciplinary Journal on Humans, 4, 4-8.
http://www.humantechnology.jyu.fi

Sajaniemi, J. (2005) Roles of Variables and Learning to Program. Proceedings of the
3rd Panhellenic Conference on Didactics of Informatics, Korinthos, 7-9 October
2005.

DOI: 10.4236/0alib.1103803

6 Open Access Library Journal


https://doi.org/10.4236/oalib.1103803
http://shura.shu.ac.uk/7172/
http://bit.ly/gamifyvsgbl2
http://www.trainingindustry.com/magazine
http://www.humantechnology.jyu.fi/

R. Elshiekh, L. Butgerit

(10]

(11]

[12]

(13]

(14]

(15]

Lui, S. (2011-2012) Using Gamification in Vocabulary Learning: A Case Study in
Macau. LAM University of Macau, Macau.
Surendeleg, G., Murwa, V., Yun, H.-K. and Kim, Y.S. (2014) The Role of Gamifica-

tion in Education—A Literature Review. Contemporary Engineering Sciences, 7,
1609-1616. http://www.m-hikari.com

Lee, J.J. and Hammer, J. (2011) Gamification in Education: What, How, Why Both-
er?

Pavlus, J. (2010) The Game of Life. Scientific American, 303, 4344.
https://doi.org/10.1038/scientificamerican1210-43

Redfield, C.L. (2013) Gamification and Creating Game Developers. 2013 Proceed-
ings of the Information Systems Educators Conference, San Antonio, Vol. 30.

Butgereit, L. (2015) Gamifying a PhD Taught Module: A Journey to Phobos and
Deimos. In: Cunningham, P. and Cunningham, M., Eds., I§T-Africa 2015 Confe-
rence Proceedings, IIMC International Information Management Corporation.

Balraj, K. and Parul, K. (2012) Gamification in Education—Learn Computer Pro-
gramming with Fun. International Journal of Computers and Distributed Systems,
2, 46-53. http://www.ijcdsonline.com

Knutas, A., Ikonen, J., Nikula, U. and Porras, J. (2014) Increasing Collaborative
Communications in a Programming Course with Gamification: A Case Study.

Krause, M., Mogalle, M., Pohl, H. and Williams, J.J. A Playful Game Changer: Fos-
tering Student Retention in Online Education with Social Gamification. ACM, New
York. https://doi.org/10.1145/2724660.2724665

Ibéfiez, M.-B., Di-Serio, A. and Delgado-Kloos, C. (2014) Gamification for Engag-
ing Computer Science Students in Learning Activities: A Case Study. /EEE Transac-

tions on Learning Technologies, 7, 291-301.

Li, C., Dong, Z., Untch, R.H. and Chasteen, M. (2014) Engaging Computer Science
Students through Gamification in an Online Social Network Based Collaborative
Learning Environment. JJIET, 3, 72-77.

Deterding, S., Dixon, D., Khaled, R. and Nacke, L. (2011) From Game Design Ele-
ments to Gamefulness: Defining Gamification. In: Proceedings of the 15th Interna-
tional Academic MindTrek Conference: Envisioning Future Media Environments,
ACM, New York, 9-15.

DOI: 10.4236/0alib.1103803

7 Open Access Library Journal


https://doi.org/10.4236/oalib.1103803
http://www.m-hikari.com/
https://doi.org/10.1038/scientificamerican1210-43
http://www.ijcdsonline.com/
https://doi.org/10.1145/2724660.2724665

Open Access Library

Submit or recommend next manuscript to OALib Journal and we will pro-
vide best service for you:

* Publication frequency: Monthly

* 9 subject areas of science, technology and medicine

* Fair and rigorous peer-review system

* Fast publication process

* Article promotion in various social networking sites (LinkedIn, Facebook, Twitter,
etc.)

* Maximum dissemination of your research work

Submit Your Paper Online: Click Here to Submit
Or Contact service@oalib.com



http://www.oalib.com/journal/?type=1
http://www.oalib.com/paper/showAddPaper?journalID=204
mailto:service@oalib.com

	Using Gamification to Teach Students Programming Concepts
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Gamification in Education
	3. Benefits of Gamification in Education
	4. Literature Review
	5. Examples of Empirical Studies Which Tackled Gamification to Teach Programming Concepts
	6. Conclusion
	References

