Active Citizenship by Management,
Knowledge Management & Innovation FWEVEY Knowledge and Learning

19-21 June 2013 - Zadar, Croatia QEELeY International Conference 2013

IMPLEMENTING GAME ELEMENTS INTO DIDACTIC PROCESS:
A CASE STUDY

Magdalena Borys
Lublin University of Technology, Poland
m.borys@pollub.pl

Maciej Laskowski
Lublin University of Technology, Poland
m.laskowski@pollub.pl

Abstract:

This article discusses the impact of implementing the gaming elements such as points and leader
boards into the learning process on the technical university. The pros and cons of the discussed
solution are presented.

The discussion is supported by results of the case study: students were divided into two groups. The
study path of the first group was enriched with gaming elements, while the other was taught using the
traditional didactic methods. After the whole semester the results of both groups — attendance, number
of additional tasks completed, the grade average and so on were collected and analysed.
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1. INTRODUCTION

Technological development of game elements like innovative ways of interaction with players,
including augmented reality, linking other systems and services like social networks, communication
channels, GPS and so on into the games leads to new and more enriching gaming experience.
The number of players of all ages, genres and ethnical and cultural backgrounds has been increasing
significantly in recent years due to the expansion of online social and mobile games designed for
smartphones and tablets. And many of those players are digital-game natives, people that have grown
up playing computer and video games (Erneli, 2012; Simées et al., 2013).

Research indicates that people play games not as much for the game itself as for the experience the
game creates: an adrenaline rush, a vicarious adventure, a mental challenge (Lazzaro, 2004). Each
experience provides the opportunity to have one or many different kinds of fun during the game.
Therefore, it is worth to be considering implementing some game elements and mechanics into
learning process in order to enhance its attractiveness and increase students’ engagement.

By definition, the process of applying game-thinking and game mechanics to a non-game context is
called gamification (Deterding et al., 2011). This notion is used for improving both the users’
engagement and their experience.

The use of computer game elements to enhance the enjoyment of non-game applications dates back
to research as early as the 1980s (Malone, 1980; Bowman, 1982; Malone 1982). Although the concept
has been explored primarily in the marketing area, especially as a tool for customer engagement or in
order to convince users to use application properly (Werbach & Hunter, 2012; Wolpe, 2013), the
potential of its application has recently been extended to other fields, such as Health, Environmental
Care, Business, Government or Education.

Education is an area with high potential for applying gamification concept since it seeks to promote
people motivation, engagement and certain behaviours (Jensen 2012; Simd&es et al., 2013). But this
leads to the following questions: can it be used to make learning process more attractive?
Furthermore, what game elements can be used for improving student engagement in the learning
process? Will adding game elements, mechanics or dynamics (Werbach & Hunter, 2012) to the
teaching process improve the students’ results?

2. USING GAMIFICATION IN EDUCATION
2.1. Related work

As it was mentioned above the research concerning gamification starts in the 1980s by works of
Malone and Bowman (Malone 1980; Bowman, 1982; Malone 1982). They theorized about what makes
computer games so attractive to players and how those aspects could be applied in education in order
to improve student motivation and engagement. Over time many researchers conducted both
theoretical and empirical studies on this topic.

The potential of using video games in learning was emphasized by Prensky and Gee (Prensky, 2001;
Gee, 2003). Theirs studies were rather related to game-based learning’ than gamification, however
they have shown many potential advantages of videogames in education such as immediate
feedback, motivating cycles of expertise, self-regulated Iearningz, productive learning , information on
demand or team collaboration. Moreover, it described the influence of game play on cognitive
development and identified 36 learning principles that could be found in video games (Gee, 2003).
The studies on GBL and serious gaming and its positive outcome were continued in more recent
publications (Connolly at el., 2012)

The studies indicates that gamification can address well-known issues concerning online learning. Due
to research of Liaw (Liaw, 2008) its potential benefits may address the lack of student motivation
related to the limited capacity of interaction with teacher as well as with classmates in e-learning.

' Game based learning (GBL) is a type of game play that has defined learning outcomes.
2 Self-regulated learning (SRL) is learning guided by metacognition, strategic actions (like planning, monitoring
and evaluation) and motivation to learn.
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Comparable results, indicating the increase of motivation and higher overall students’ performance,
were also presented in the experiment of using gamification plugin for e-learning platform in an
university course (Dominguez et al., 2013).

The potential benefits, challenges and potential conflicts of applying an achievement system in Higher
Education are explored in (Fitz-Walter et al., 2011; Decker and Lane Lawley, 2013). The studies
presented the gamified learning process in which most activities are taken in reality, while supported
IT system is used primary for discovering and validating activities, viewing progress, and
communicating and collaborating with other players. According, the work of Sheth and others (Sheth
et al., 2012) presents the prototype of gamified platform called HALO uses MMORPG (Massively
Multiplayer Online Role Playing Game) motifs to increase student engagement and learning
throughout the entire software development lifecycle (HALO encourages students to test their code
with a series of quests).

Although, the framework for social gamification (Simées et al., 2013) was designed and tested for K-6°
learning environments it worthy of attention because of the adopting gamification principles to motivate
students to improve their skills as well as to motivate teachers and parents to reward students’
progress.

The dynamical model for the gamification of learning was proposed in studies of Kim and Lee (Kim,
Lee, 2012).The main idea of this model is based on the correlations of four primary factors (curiosity,
challenge, fantasy and control). The model presents the meaningful positions of four primary factors
on the equation for educational effectiveness of gamification.

2.2 Gamification guidelines

According to Cook, any process meeting the following assumptions can be transformed into a game
(Cook, 2013):

- the activity can be learned,

- the actions of player can be measured,

- afeedback can be delivered to player in a timely fashion.

From those assumption the gamification guidelines are be indicated directly.

One of the most popular means of gamification is to implement the PBLs (Points, achievement Badges
and Leader boards) to the gamified process (Huotari & Hamari, 2012), thus adding both the reward
and the competitive factors to it.

Furthermore, the teachers or tutors are advised to organize the contents and activities considering the
foIIowmg guidelines (see Klopfer et al., 2009; Lee & Hammer, 2011; Linehan et al., 2011):
Allowing repeated expenmentatlon — learning activities should allow student-player to repeat
experimenting in order to reach a goal.
- Including rapid feedback cycles — immediate feedback helps students in improving their
strategy and get a better chance of success in the next try.
- Adapting tasks to skill levels — good games help players to realistically estimate their chances
of success, different levels of goals adapted to students’ skills improves their motivation.
- Intensifying tasks’ difficulty along with students improving their skills — adapting tasks to the
skill level of each student improves hers/his expectations on completing the task successfully.
- Dividing complex tasks into shorter and simple sub-tasks — this helps students in dealing with
complexity of task.
- Providing different routes to success.
- Incorporating reward and recognition activities of students by teachers, parents and peers —
being rewarded and appraised promotes students’ social status.

3. THE EXPERIMENT

In order to answer the following questions concerning gamification:
1. Has the gamification any influence on students’ attendance?

3 K-6 refers to a school that includes the grades from Kindergarden to the sixth grade.
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2. How does the addition of simple game elements influence on student’s overall performance?
the experiment was purposed.

Students of Software Engineering course at the first level degree (engineering) programme at Lublin
University of Technology were divided into two groups. First group (non-gamefied) was taught using
the traditional didactic methods, both theoretical and practical like lecture, laboratory work, tests and
so on, while the other (gamified) was educated using the gamified course. This means that in addition
to traditional elements of classes (e.g. lecture, tests) the several game elements mentioned in
previous section have been introduced to the gamified group. The experiment lasted for the whole
academic semester.

Each student from the gamified group gained points for completing several simple tasks. The number
of gained points depends on a task completion (like attending classes) or actual student performance
(like writing tests or completing the final project). The list of tasks and points associated with them are
presented in Table 1.

Table 1: List of tasks and points assigned for task completion in gamified group

Task Points Number of Total number
tasks of points for

task
attending classes 50 15 750
completing the test 250 (max.) 3 750
final project 500 (max.) 1 500
bonus task 100 (max.) 5 500
Total numer of points in the course | 2500

Source: own work

In the gamified group, if the student missed any test or failed to pass it, he was given negative points
as a penalty.

During the semester each group was given with three bonus voluntary tasks, thus in gamified group
allow students to gain the additional points and in non-gamified group - the additional marks, with no
penalty for not completing it.

At the end of semester, each student was given a final mark according to grade system used in Polish
higher education system. The marks vary from 2.0 (fail) to 5.0 (the best score) with a step of 0.5. In
order to get the lowest passing grade a student had to achieved 50%+1 of all possible points. But the
final scoring was also gamified - an ersatz of leader board was implemented — the highest grade was
given only to the student with the best score, 4.5 was given to students with second and third scores,
and so on.

4. RESULTS

The experiment results f show some minor and significant differences of students’ attendance and the
performance between the groups led in traditional way and the gamified group. The results are
presented in Table 2.

First of all, the gamified group has higher attendance than the group led in the traditional way. The
gamified group was better motivated to attend class, as their attendance had direct impact on their
final score.

Secondly, students from gamified group tended to assign for bonus voluntary tasks more often than
students from other group, despite the fact that those tasks were distributed along the whole semester.
This confirms that completing those tasks was a voluntary act caused by competitive factor not by the
need of gaining the minimum of points to pass out classes.
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Table 2: The results of experiment

Factor Non- Gamified
gamified group
group

number of absences (avg.) 1.8348 0.6666

number of students w/o absences 5 8

1st test results (avg.) 3.5975 3.30

2nd test results (avg.) 3.428 3.6533

3rd test results (avg.) 3.39725 3.413

number of bonus tasks completed (avg.) 29% 48%

number of final projects turned early 0 3

number of unreturned final projects 1 1

final projects results (avg.) 3.5016 3.2321

Source: own work

Moreover, the significant diversity was observed on the student performance. At the beginning
students from both groups tend to have same attendance and gain similar grade distribution, while at
the end of course the majority of students from gamified group failed the last exam. Despite the higher
attendance level and number of extra projects done, the final results show that the students motivation
was decreasing by the end of semester. This may be due to the knowledge of the student current
position on leaderboard. People with lower results were not as motivated to work as people with higher
positions on the list, since only the best score was awarded with the highest grade. Thus students who
gathered enough points to pass, but were aware that they are not able to keep up with the best are
not as motivated, as people below passing threshold (who still have to fight their way to pass) or in the
top of the leaderboard (who are interested in getting the best mark).

5. CONCLUSIONS

In conclusion, the experiment showed promising results. Elements of gamification may be
implemented into learning process, as they seem to have positive impact on at least some factors, like
class attendance or voluntary tasks. However, keeping the motivation at high level during whole
course became a challenge, therefore implementing stronger motivational mechanisms should be
considered.

The experiment should be extended for larger group to examine students’ attitude before and after
course, as well as if students tend to compete between each other.

Moreover, the usage of support IT tool to present students achievements are considered (Fitz-Walter
et al., 2011; Decker and Lane Lawley, 2013). The achievement system could facilitate students access
to their scores, promote the personal achievements (as a part of promoting student social status)
among peers as well as increase the competitiveness during the course. Also the concept of the
integration of gamified courses with existing e-learning platform (like Moodle) seems to be promising
although the e-learning platform have the implemented mechanism for collecting, measure and
validate student activities.
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