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This deliverable  (Development of gamification techniques and tools based on general user
profiles)  presents the first iteration of the literature review on gamification. In this first
phase (conducted in spring/summer 2018), the review focused on identifying the main
principles, purposes, techniques and elements relevant to gamification on a general level.
The results of this iteration were presented to the partners in the second project meeting in
Finland in June 2018.

SUMMARY1.

Starting point

The purpose of this deliverable was to facilitate the partners’ shared understanding of  the
possibilities of gamification and to lay the groundwork for the further development and
application of the ideas of gamification in the particular context of the ADeAPTIVE project.

Next steps

After this phase, the work continued by gathering specific requirements based on the needs
of each partner. These requirements, together with the results of initial pilots with an
adaptive evaluation system, served as the basis for a more targeted review, including the
development of a suggested model for gamification in the ADeAPTIVE context (see IO1
Deliverables 1.3 and 1.4).
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The following literature review was conducted in two phases:

METHODOLOGY2.

The studies were searched on the following databases: the University of Jyväskylä library
website, Scopus, ResearchGate, SpringerLink and Google Scholar. Altogether 44 articles
were selected as relevant and analysed thoroughly. The references of selected articles were
also examined. Moreover, some of the articles were chosen for the review and 18 were
identified as potentially relevant.

General review of the literature about games in education and their motivational
aspect.
 
Keywords:  Digital learning games, e-learning, games and learning, motivational
mechanisms, game-based learning.

1.

The review of case studies of the implementation of games or some of their
elements (gamification) in educational settings.
 
Keywords: Gamification, e-learning, game elements, game mechanisms, learning,
player types.

2.
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INTRODUCTION TO THE REVIEW3.

In the following paper, the review and analysis of the literature regarding educational games,
gamification and the utilization of game elements in educational settings will be introduced.
 
In the first part (Section 4), the findings are related to the different aspects of educational
games and gamification with a core concept such as: theoretical underpinnings and related
issues; games, learning and an essential role of balance between game design and
pedagogy; games, game elements and motivation and, finally yet importantly, adaptivity was
also included. The second part (Section 5) is devoted to the game design and specific game
elements that were applied in previous studies. The results of the analysis of game elements
are presented in the table (see, Table 1).
 
The Appendix A with description of some of the core studies is also included. It does  not
provide any conclusions, synthesis or other authors’ opinions and thoughts, but it presents a
summary of the key points and the main findings from the papers that are considered as
relevant and important to the topic. In this part, 21 articles, their main aims and findings are
presented.
 
The summary and conclusions presented in this paper are based on the reviewed articles
(see references), thus, the results cannot be generalised. However, it does include various
studies that were conducted in different times (1981-2018), countries and continents, with
different methods (qualitative, quantitative studies, case studies, literature review,
systematic literature review and some others) and represent diverse perspectives on the
games and gamification in educational settings. The biggest amount of research regarding
the discovered topic was conducted in the latest years (2011-2018, 30 studies), which can be
explained with a tendency that innovations and technologies are becoming more affordable
and common in educational settings.
 
Students’ needs are transforming together with the development of our world, thus,  their
learning and education in general should be modified in order to serve students’ needs. One
of the possible solutions could be the utilization of the combination of educational games
and/or game elements with pedagogy in e-learning environments. 
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However, many questions need to be answered in order to employ game elements in
educational settings with a positive impact on learning. Making an example, the following
aspects and critical points need to be considered: side effects that games and games’
elements can have on students’ ’learning, their motivation and self- efficacy; the balance
between pedagogy and gameplay as well as how to make games  or gamified environment
adaptive to students’ level of development.We assume that the following literature review
will clarify some of the questions and essential aspects related to educational games and
identify some critical points for further research.
 

4.1. Theoretical underpinnings and related issues

GAMES IN EDUCATIONAL SETTINGS: MAIN ASPECTS AND SOME CRITICAL
POINTS

4.

Flow antecedents:  focused attention,  a clear set of goals, immediate and
appropriate feedback,  potential control,  a perception of challenges that
are matched to the person’s skills, playfulness, speed and ease of use.

According to the reviewed articles, some attempts were made towards providing theoretical
underpinning for the utilization of games and game elements in educational settings.
Notably, in many studies, researchers referred to the theory of flow, where flow can be
defined as a state of complete absorption or engagement in an activity and also, refers to the
optimal experience, which is a psychological state of complete absorption in the goal-driven
activity when nothing else seems to be important (Csikszentmihalyi, 1991). The theory of flow
and some of its elements were employed when designing game based environments or
discussing games in educational settings in previous research (Kiili, 2005; Kiili, 2007; Huang,
2011). Interestingly, Kiili (2005; 2007) designed an educational game model, in which the main
game elements were chosen accordingly to the central concepts of the theory of flow as
follows:
 

 
According to the theory, the above-mentioned concepts will lead to the flow experience that
can be characterized as a state of concentration, a sense of control over activity (Chen et al,
1999),  time distortion, and telepresence  (Finneran & Zhang, 2003); and, as an outcome, in
flow consequences -  increased learning  (Skadberg & Kimmel, 2004),  increased exploratory
behaviour (Webster et al., 1993), positive effect, an acceptance of 
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information technology (Ghani, 1991), and perceived behavioral control.In  Finneran & Zhang
(2003), some of the main concepts of the theory of flow were analysed and a person–
artefact–task (PAT) model of flow antecedents in computer-  mediated environments was
designed and tested.“The importance of separating the  task from the artefact within a
computer-mediated environment” was identified (p.475).
 
The experiential learning theory was also applied in Kiili, 2005, which includes a combination
of gameplay and pedagogy. In accordance with the experiential model, “learning begins with a
concrete experience followed by collection of data and reflective observations about that
experience” (p.17).  The continuous nature of learning and the appropriate feedback  are
stressed in the model.
 
Despite some of the attempts towards amplification of the successful utilization of  games
and theirs elements in educational settings, there is still remaining “the need for integration
of educational theories and game design to be able to design meaningful and engaging
educational games” (Kiili, 2005, p. 14). Furthermore, the crucial role of theoretical
background of game-based pedagogy needs to be established evidently (Linehan, Kirman,
Lawson & Chan, 2011; Hense & Mandl, 2012; Sailer, Hense, Mandl & Klevers, 2013).
 
Importantly, the objectives need to be stated precisely because “clear objectives are  an
essential requirement for successful gamification projects” (Morschheuser, Werder, Hamari
& Abe, 2017,  p. 1300;  Urh, Vukovic, Jereb, Pintar, 2015) In addition,  Moore-Russo, Wiss and
Grabowski (2018) suggested that goal and objectives need to be clear for students and game
elements have to be connected to learning goals and content in a clear way with providing
some additional explanations if needed.  Urh, Vukovic, Jereb, Pintar (2015), added also that
rules need to be presented in a very clear way as well. According to previous research, it can
help to make learning in game- based environment more meaningful for students and
increase their motivation to participate and learn (Morschheuser, Werder, Hamari & Abe,
2017, p. 1300; Urh, Vukovic, Jereb, Pintar, 2015; Moore-Russo, Wiss and Grabowski, 2018).

4.2. Games, learning and an essential role of balance between game design and pedagogy

According to the reviewed articles, some attempts were made towards providing theoretical
underpinning for the utilization of games and game elements in educational 
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settings. Notably, in many studies, researchers referred to the theory of flow, where flow can
be defined as a state of complete absorption or engagement in an activity and also, refers to
the optimal experience, which is a psychological state of complete absorption in the goal-
driven activity when nothing else seems to be important (Csikszentmihalyi, 1991). The theory
of flow and some of its elements were employed when designing game based environments
ore-learning through gamification, Muntean (2011) made an assumption that “any application,
task, process or context  can  theoretically  be gamified” (p. 323). Nevertheless, as it was
highlighted in someother studies, the balance between game design and pedagogy is crucial
to the successful result, learning process and outcomes for students (Kiili, 2005; Kiili, 2007;
Huang, 2011). When designing game-based learning environment (GBLE), the limitation of the
processing capacity of working memory needs to be taken into consideration, otherwise, the
cognitive overload can be caused and affect learning process as well as participant's
emotions and motivation (Huang, 2011; Kirschner, P.A. 2002).
 
The balance between game design, pedagogy and education goals is extremely important,
but, in the research, explanations and suggestions how it can be achieved were not clearly
identified. Thus there is a need for further investigations.

4.3 Games, game elements and motivation

Games and game elements are considered as “intrinsically motivating” (Linehan et al., 2011, p.
1981). Therefore, one of the aims followed by usage of games or game  elements
(gamification) is often to enhance students’ motivation, which is considered  as a key
predictor of successful educational outcome (Malone, 1981; 1987; Linehan, Kirman, Lawson &
Chan, 2011). In previous studies,  positive effects of game  based instructional programs
on  learning and motivation were also noticed (Whitehall & McDonald, 1993; Ricci, Salas, &
Cannon-Bowers, 1996; Hense & Mandl, 2012).
 
Malone (1981) concluded that  challenge, curiosity and fantasy  are the primary factors  that
have an effect on students’  intrinsic motivation (Malone, 1981). Games could also have an
effect on  enhancing  students’  interest  (intrinsic motivation) in  subject matter (Druckman,
1995) and “appear to offer  the potential  to improve learner motivation,  time-on-task  and,
consequently, learning outcomes” (Linehan et al., 2011,  p. 1979). However, it was also
highlighted that even though “single elements can help  to enhance certain feelings, like
feelings of competence”, game elements need to beconsidered as a complexity because 
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"emotions rather refer to an experience, the player undergoes within gamification”  (Sailer,
Hense, Mandl & Klevers, 2013, p.35).
 
When utilising games with an aim to increase students’ motivation, it is important to  pay
attention to game design and objectives as well as remember that not everything  that
“iscalled a game, or looks like a game, will have those motivating qualities”  (Linehan et al.,
2011, p. 1981). In addition,  more empirical evidence is needed to confirm some of the
theoretical underpinnings and assumptions. Although, some explanations were provided
about motivational aspects of games and game elements as well as some mechanisms that
can have an effect on students’ motivation, the empirical evidence is limited and can not be
generalised.

4.4 Adaptivity

In the research, it was highlighted that, in order to fulfil students’ needs and increase
motivation, the gamified platforms or educational games should be adaptive and
well balanced so that the main determining factor for the success of a player is the player’s
skill level” (Kiili, 2005, p. 17). The provided challenges and tasks need to be matched according
to students’ skills level (Kiili, 2005, p. 16), otherwise, if a challenge is significantly higher than
the skill level, it may cause the feeling of anxiety and if a challenge is lower - boredom (Kiili,
2005, p. 16). Therefore, “while a player’s skills level increases the challenges also should
become more difficult” (Kiili, 2005, p. 16).
 
Adaptivity is a very important, but at the same time complex and challenging to ensure. Some
effort was put into the investigation of core actions that can help to implement adaptivity in
game-based learning environment. It was suggested  that, for example, adaptability (which
was also considered as adaptivity) can be achieved by constant monitoring and data
collection about students and their activities during the process of e-learning.
Moreover,  “adequate data provides a basis for analysing and adapting e-learning to achieve
optimal state of the entire system” (  Urh, Vukovic, Jereb, Pintar, 2015, p. 395). Accordingly
to  Iosup, Epema, 2014  “using short end-of- lecture quizzes and continuously asking for
student feedback can provide meaningful  information for gaming analytics” (Iosup, Epema,
2014, p.) and, probably, for adapting  system, balancing challenges and providing support
accordingly to students’ skills development.
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One of the possibilities to make a gamified learning platform adaptive could be also an
attached to the system algorithm/scenario that will guide students learning by providing
additional supportive materials and opportunities to expand knowledge. An example of such
system can be found in Hwang, Wu, Cheng (2012), which included the following scenario: if
students faced difficulties in answering questions or failed to answer it correctly, they
wereguided to search (link to Google was embedded) for additional or needed information on
the web; if students were not able to answer the questions for a second time, “the learning
system will show them the correct answer and the link to access the related supplementary
materials” (Hwang, Wu, Cheng 2012, p. 1248).
 
Similar ideas were also implemented in Sung & Hwang (2013), where the storyline is a kind of
scenario that needs to be followed by students and will allow them to collect the information
needed to develop the repertory grid collaboratively (See, Table 1, pp. 6-10) via discussing
with their peers. In case students fail in passing the test, the system (the fairy) will give them
some hints or illustrative examples.
 
The following scenario as well as students’ motivation to search for the information can be
also enhanced by utilizing achievement badges or some other reward systems (See, Table 1).
 
Based on the conducted literature review, it seems that games and game elements can be
considered as valuable teaching tools, but the empirical evidence are limited. As it was
concluded by  Linehan et al., 2011, particularly, it needs to be confirmed that learning
outcomes gained in game-based environment are “reliable, valid and long lasting”.
 
Effective learning environments provide a student with  engaging, personally meaningful
problems; allow learners to construct their knowledge based on existing one, “they are social
experiences that blur boundaries between student and teacher”, and constant assessment
of the learning process that enables “the learning environment and the students themselves
to make adjustments” (Bransford, 2000 in DiGiano, Goldman & Chorost, 2009, p.3).
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management of e-learning - organizing, planning, staffing, leading and controlling;
important factors in e-learning  -  pedagogical, technological, design, administration,
human, learning material, financial, gamification;
elements of user experience -  project management, user research, usability
evaluation, information architecture, user interface design, interaction design, visual
design, content strategy, accessibility, web analytics;
phases of development -  analysis, planning, development, implementation and
evaluation;
game mechanics  -  points, levels, badges, achievements, virtual goods,  leaderboards,
and virtual gifts...;
game dynamics  -  rewards, status, competition, self expression, competition,
altruism...
gamification elements in e-learning  - rule-based system, clear and meaningful goals,
small tasks, immediate feedback, positive reinforcements, rewards for accomplishing
the tasks, measurable progressive challenge, story behind, voluntary participation;
and, their effects on students  - motivation, engagement, satisfaction, effectiveness,
efficiency, experience, knowledge, acquisition, state of 'flow'.

The design of games or game-based learning environments is a complex process, where “the
target group”, “the gamification environment itself”, “the context”, “motivational power of
games” and the impact on “enhancing learning in schools and training” are relevant and need
to be considered when analyzing or designing game based or gamified environments (Sailer,
Hense, Mandl & Klevers, 2013, p.36).
 
Some researchers attempted to build lists of the main game elements that can be applied
ingame designing/gamification (Robinson, 2013; Werbach, & Hunter, 2012; Kapp, 2012;
Zichermann, & Cunningham, 2011;  Sailer, Hense, Mandl, & Klevers, 2013), others created
models for designing game-based or gamified learning environment. The models have
different focuses and elements, for instance,  Urh, Vukovic, Jereb, Pintar (2015)  created a
model that includes the main elements and concepts that need to be taken into
consideration when designing gamified learning system. Among those elements are:
 

 
 

GAME ELEMENTS AND MECHANISMS5.
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More detailed description is provided in the Appendix A.
 
Based on the reviewed studies, the main game elements, mechanisms, and key critical
aspects were identified and are presented in the following table.


