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Abstract
What would one do without motivation? According to the self-determination theory (SDT)
by Deci & Ryan (1980), one is either intrinsically or extrinsically motivated. For the future
design of an online memory-based listening game that investigates demographic differences
in catchiness of music, intrinsic motivation is an important element since an external reward
for participation seems unrealistic on such large scale. To motivate hundreds of thousands of
people from all over the world to participate in the game, effective intrinsic motivation
techniques need to be applied. Therefore, the aim of the current study is to find out what
techniques are most relevant and useful to intrinsically motivate participants to engage in an
online memory-based listening game. This is investigated by means of a scoping review.
During the selection of sources of evidence, 22 studies were eligible to be included in the
scoping review. Results from studies that implemented augmented reality to those that
requested participants to recreate their school building in a videogame, revealed that the
techniques that are most relevant and useful are: a) collaboration or competition, b)
challenge, c) risk (related to rewards), d) storytelling, as well as e) positive and negative
feedback.

Keywords: Games, intrinsic motivation, listening, memory, music perception
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Can’t Get You Out of My Head: A Scoping Review on Intrinsic Motivation Techniques
and Their Use in Memory-Based Listening Games

What would one do without motivation for one’s behaviour, actions, or achievements?
It is rational to say that motivation drives us to do anything at all. Nevertheless, how a person
is motivated, may differ substantially (Deci and Ryan 2008). According to the self-
determination theory (SDT) by Deci and Ryan (1980) one might be intrinsically or
extrinsically motivated. The SDT poses that intrinsic motivation is crucial for effective
learning. When intrinsically motivated, behaviour is driven by one’s motives, goals, values,
and interests, causing volitional behaviour. Basic needs for psychological well-being, like
relatedness, competence, and autonomy, are important aspects that are facilitated by intrinsic
motivation. On the other hand, extrinsic motivation is driven by external values like rewards
or competition, rather than the desire for individual development. Rewarded tasks are often
perceived as controlling and do therefore not meet the basic psychological need of autonomy
(Deci & Ryan, 1985). However, positive feedback may enhance the feeling of competence,
therefore it may serve as an intrinsically motivating factor.

Intrinsic versus extrinsic motivation

The reciprocity between extrinsic and intrinsic motivation is known as the
overjustification effect. This suggests that “a reward decreases motivation to engage with a
previously intrinsically motivated activity when it causes people to attribute their motivation
to the reward” (Lepper et al., 1973, as cited in Sansone & Tang, 2021), meaning that an
initially intrinsically motivated person will become less intrinsically motivated when a
reward is introduced. However, according to Wiersma (1992) the number of studies that
support this phenomenon is more or less equal to the number of studies that fail to support
this phenomenon. Rewards may increase intrinsic motivation if these rewards facilitate basic
psychological needs (Deci & Ryan, 2000). Therefore, it is important to take into account the
type of reward that is given.

Based on the goal of one’s study, one should consider which motivational technique to
adopt when recruiting participants. Extrinsic motivation might be preferred over intrinsic
motivation in time-consuming studies or in studies that involve some risk for the participants.
Assuming that one would not voluntarily or is less inclined to register for studies like this,
rewarding for participation would recruit more participants.

On the contrary, one might prefer intrinsic motivation rather than extrinsic motivation
when lots of experimental data are required to draw any conclusions from the data. Intrinsic

motivation is an effective technique to recruit a large pool of participants (Honing, 2021). In
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this paper, the focus is mainly on intrinsic motivation, since it is written to give an advice on
the future design of a study that will investigate the catchiness of music and the demographic
differences in the features of catchiness. To be able to draw any conclusions out of the data,
large amounts of experimental data are required which cannot be easily obtained in the lab.
To get hundreds of thousand participants world-wide, a reward like money is not feasible.
Hence intrinsic motivation is an important aspect of the experimental design. With intrinsic
motivation, people will be keen to engage in the game and this engagement provides us with
data. Therefore, when developing game-like, large scale experiments, it is important to
investigate in which ways one can optimise intrinsic motivation.

Examples of intrinsically motivating experiments

One way to intrinsically motivate participants to engage in a psychological experiment
and to make the task more pleasant, is by gamification of the experiment. That is, not adding
tangible rewards to the non-game context, but rather game-like features to the non-game
context (Ferrara, 2013). An example of an experiment that makes use of gamification is the
study by Barata et al. (2013). In their five-year experiment, they investigated the impact of
gamification on learning experience. They compared the student’s behaviour during a
master’s course (Multimedia Content Production) for different years. The researchers had
access to data of attendance to lectures, posts, downloads of course documents, and grades
from academic years 2007/2008 to 2011/2012. Of these five years, the course was not
gamified for three years, but was gamified for the most recent two years. The differences
between these two conditions were analysed. Especially relevant for this paper, is the way in
which the course was gamified, thus intrinsically motivating, and what the consequences
were.

The course evaluation of the non-gamified course consisted of quizzes, lab evaluations,
online participation in the course’s forums, a presentation, and a final exam, which resulted in
a final grade between 0 and 20. In the gamified course, the final grade was translated to
experience points (XP) for the evaluation methods. Next to the XP, progress levels, leader
boards, challenges, and badges were added. The students received feedback instantly, by the
immediate awarding of XP. Because the environment was uncontrolled, there might be issues
with the internal validity and replicability of the results. However, it is reasonable to posit
that the external validity might be higher due to the uncontrolled environment that better
resembles real-world learning than learning in a lab. After analysing the data, the researchers
found no significant increase in final grades and attendance but did find a significant increase

in number of downloads in the first year of the gamified course, and an overall increase in
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posts on forums in the gamified course. These two increases suggest that students are more
engaged in the course when the course is gamified.

Another example of an intrinsically motivating experiment is the study by Butler and
Walton (2013). During their experiment, pre-schoolers were instructed to work on a
challenging task (i.e., a puzzle). The pre-schoolers were divided in three groups: one
experimental condition group that worked physically alone, but was manipulated to feel a
psychological collaboration, and two non-collaborative control conditions. The psychological
feeling of collaboration was constituted by conveying the children were working on the
puzzle together, or that the other child had worked on the puzzle before. This feeling of
collaboration was obtained through, for example, instructing the participants that they are
“taking turns” of working on the puzzle with other participants in different rooms. The aim of
this study was to investigate the role of (a feeling of) collaboration on the motivation of pre-
schoolers. A significant increase in motivation for as well as persistence on, and liking of, the
puzzle was found, compared to the two non-collaborative control conditions. These results
suggest that engaging in collaborative tasks, leads to an increased intrinsic motivation and
might therefore be an important aspect to enhance intrinsic motivation.

Thirdly, the online memory-based listening game called ‘Hooked on Music’ is an app
that consists of two tasks: a recognition task, and a verification task (Korsmit et al., 2017).
These tasks should enable the researchers to investigate the influence of catchiness of a piece
of music on the memory of that piece. The researchers hypothesized that a fragment is
catchier when it is better recalled after a long period of time. During the recognition task, the
participant hears 15 seconds of the beginning of a verse or chorus and had to report whether
they recognize the song or not. If the answer is “Yes”, the verification task starts. During this
second task, the sound is muted for four seconds, and the participant is instructed to sing
along while the sound is muted. During the muting, the sound was either paused or silently
continued. When the sound is unmuted, the participant is asked whether the music continued
in the correct spot or not. This task verifies whether the participant truly knew the song, by
correctly reporting whether the music continued in the correct spot or not. For both tasks, half
of the trials the correct answer is “Yes” and for the other half the correct answer is “No”.

Within roughly a year, 130.000 participants had played the game, emphasizing the
effective intrinsic motivation techniques used. The study especially tackled the challenge and
self-efficacy since one might be motivated to participate to proof their competence by
answering these questions. In addition, this task is intrinsically motivating due to the

dopaminergic effect of the stimulus, i.e., music, and no reward was given for participation
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(Salimpoor et al., 2013). The dopaminergic effect of music is explained by one’s anticipation
to specific moments in one’s favourite music. This causes an increase in dopamine
production, which in its turn positively affects mood (Schultz, 2010). Since the participants
probably will encounter some of their favourite music during the experiment, the experiment
itself is intrinsically motivating due to its stimuli. The results revealed that age and music
preference or attention to specific musical characteristics play an important role in individual
differences in long-term musical memory.

A final example of an intrinsically motivating experiment is the study by Hao and Lee
(2019) that investigated the differences between augmented reality (AR) learning and
traditional learning of English vocabulary. 147 fifth graders were spread over two conditions:
an experimental group (AR learning), and a control group (traditional learning). The control
group learned English through slideshows and textbooks, while every 2 participants in the
experimental group got an iPad Mini in pairs to learn English with an AR game after they got
the instructions from their English teacher. In addition to the expected benefits of
gamification, the AR technique made use of computerized adaptive testing (CAT), or
challenge. This involves the adjustment of difficulty level of the tasks to the performance
level of the player. The experiment continued for 2 hours every week for 4 weeks. The results
revealed that for all dimensions (i.e., attention, relevance, confidence, and satisfaction),
significant differences were found between the AR games teaching and the traditional
teaching condition in favour of the AR games teaching condition. These results suggest that
learning with AR games, which include CAT, would be an effective way to improve
students’ way of learning. However, the learning outcomes did not differ significantly
between the two conditions. With respect to motivation, the implementation of peer
discussions, challenge and CAT would significantly improve motivation.

Moreover, previous research by Van der Linden & Glas (2000, as cited in Wauters et
al., 2010) has already proven the benefits of CAT. An advantage of CAT is that testing time
is typically lower, compared to nonadaptive tests. Also, by keeping up the challenge for
participants, the participants tend to be more motivated during the experiment, which will be
discussed later on.

To sum up the aforementioned techniques to intrinsically motivate participants to
engage, one could use gamification, collaboration, competition, and/or CAT.

Online experiments
As well as considering the way in which to motivate participants, it is important to

consider the validity and what type of validity is important. Especially in online experiments,
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issues with internal validity might arise due to the uncontrolled environment (Bridges et al.,
2020). However, in the case of a listening game, it could be argued that the internal validity is
indeed lower, but is outweighed by the increased external validity and the more diverse group
of participants that is attracted (Honing, 2021). In reality, when one listening to music the
environment is often noisy, the quality of the headphones might be low, and one might be
distracted by their surroundings. It is questionable if an experiment like this should be
executed in the lab since the circumstances in a lab are not comparable to reality.
Nevertheless, an uncontrolled environment might result in issues with replicability. However,
one could argue that the high internal validity might rather be a cause of than a cure for poor
reproducibility (Honing, 2021). Some authors even argue that if an effect is detected despite
of all kinds of real-world variance and technological equipment, this is stronger evidence
than an effect found in the lab (Honing & Reips, 2008). Specifically in settings of music
perception, people do not often listen to music in a fully quiet environment and are often
disturbed.

All in all, one should consider what is more important, external, or internal validity.
This depends on the goal of the experiment. In the case of an online memory-based listening
game, for which lots of experimental data are needed to draw conclusions on a
demographical scale, one might be inclined to value external validity more than internal
validity. With the focus on external validity, the environment of the experiment does not
necessarily need to be controlled, which can be beneficial for the costs of the experiment. In
the case of an online experiment, participants are often able to participate on their own
devices. Moreover, experiments that focus on external validity are usually better able to
replicate real-world situations, which is relevant for the context in which participants listen
(to music, but also in conversations).
The current study

In short, the current paper is written in preparation for the construction of a new online
memory-based listening game. The goal of this game is to investigate demographical
differences in the catchiness of musical fragment and subsequently investigates the
characteristics of this catchiness. To be able to draw any conclusions about demographical
differences in catchiness of music, lots and lots of experimental data are required. Therefore,
extrinsic motivation driven by a reward, for example, seems impossible. Hence, the focus is
on intrinsic motivation.

To be able to eventually construct a new online memory-based listening game, the

following research question was established: “How can existing intrinsically motivating
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experiments used in a variety of domains inform us about intrinsic motivation techniques to
be used in future designs of online memory-based listening games?”. This research question
will be answered by means of a scoping review, that discusses experiments that make use of
different intrinsic motivation techniques. Both the impact of the different techniques on
intrinsic motivation, as well as the impact of the different techniques on learning outcomes
are discussed. When confronted with equally effective techniques regarding intrinsic
motivation, one might consider looking at the learning outcomes to make a choice between
these techniques.

Method

For this scoping review, no review protocol exists and therefore also no registration.
The scoping review is written in line with the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) Statement for Scoping Reviews (Tricco et al., 2018).
The review only includes experiments that tackles the memory and that intrinsically
motivates the participants. Secondly, only peer-reviewed journal articles were included, since
these are mostly focused on experiments while other sources may contain reviews or other,
for this study, redundant information. The other inclusion criteria are for the language,
namely articles that are written in English, the population, namely human participants, and
for the participation, namely studies that do not reward participants for participation.

For the identification of possibly relevant documents, the following databases were
searched: EBSCO (PsycINFO) and PubMed. Evidently, PsycINFO is most relevant for the
search of articles in the field of psychology and memory, so this database was included. In
order to also include articles that study the memory in other domains than psychology,
PubMed was considered for inclusion. After controlling for duplicates, PubMed was indeed
found to be a suitable addition.

The search terms that were used are described in Table 1. As a limit, the checkbox of
‘Apply equivalent subjects’ was unchecked, so the tightly related papers would not be shown.
This would already filter out some irrelevant papers.

Table 1

Key Search Terms

Database Search strings

PsycINFO (“memory gam*” OR “memory experiment” OR “retrieval gam*” OR
“retrieval experiment” OR “learning gam*” OR “learning experiment”)

AND motivation
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PubMed ("memory game" OR "memory experiment” OR "retrieval game" OR
"retrieval experiment” OR "learning game™ OR "learning experiment™)

AND motivation

During the selection of sources of evidence, firstly the relevance of the paper was
determined based on the title and the abstract. The abstract was not necessarily read, since
some papers can be excluded solely based on their title. Next, the method section was read to
determine whether the paper describes an experiment and what its characteristics are. Based
on this information, the inclusion or exclusion of each paper was decided.

For the data charting, all articles were read, and the relevant information (research
question or objectives, participants and study design, intrinsic motivation techniques used,
and the outcomes) was selected and processed in Table A in the appendix. Thus, not all
information from the articles is discussed in Table A, since not everything discussed in the
articles was relevant for the purpose of the current scoping review. The relevant research
questions and study design elements were selected, with their corresponding outcomes. To
see whether a certain demographic trend is present in the outcomes, Table A contains colours
that represent the different demographic regions. The distribution is visible in the appendix,
Figure A, and is based on the distribution used in the board game ‘Risk’. Regarding the data
items, no specific variables were sought since many types of intrinsically motivating
experiments with different variables were useful for this scoping review. Relevant intrinsic
motivation elements included, for instance, engagement, motivation, or game attitude of the
players.

Table 2 provides an overview of the intrinsic motivation techniques that are discussed
in the different studies. The techniques are categorized, meaning that the techniques are not
all explicitly mentioned in the articles and may have been described in other words in the
articles. For example, the element of peer discussion is grouped under collaboration, and
CAT is grouped under challenge.

Results

The scoping review yielded 22 studies to include. Figure 1 describes the process of the
selection of sources of evidence. The most important findings of the sources of evidence are
presented in the appendix, Table A. Most studies investigated different factors of
gamification on the engagement, motivation, performance, or game attitude of the players.
When thinking of these factors, one can think of collaboration, competition, or uncertainty,

for instance. Techniques that were especially often implemented in the design of the
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experiment, were CAT (i.e., adapting the level of difficulty to the performance level of the
player) and feedback (i.e., giving participants an update on their performance, both positive
and negative). Both CAT and feedback were implemented in 7 out of 22 studies. Regarding
the demographic trend of intrinsic motivation techniques and their significance, remarkable is
that studies from Europe do not report any insignificant results of the association between
intrinsic motivation techniques and intrinsic motivation. The number of European studies that
investigate these techniques is similar to the number of Asian studies (i.e., 8 studies), but 2
Asian studies do report insignificant associations. Next to this remark, there is no clear

demographic trend in effective intrinsic motivation techniques.

Figure 1
PRISMA 2020 Flow Diagram for the Selection of Sources of Evidence.
[ Identification of studies via databases and reqgisters ]

O . .
= Records identified from:
2 Databases (n total = 184) »| Records removed before screening:
= PsycINFO (n = 120) Duplicate records removed (n = 13)
@ PubMed (n = 64)

Records screened Records excluded:

(n=171) Study focus (n = 106)
g RefJorts sought for retrieval Reports not retrieved:
c| | (=65 No full PDF (n = 8)
(]
G
!

Reports assessed for Rerl)_grr:?;l?;;leu?r?q: 1)

eligibility (n = 53) Study focus (n = 24)

Population sample (n = 3)
Reward for participation (n = 7)

3
o Studies included in review
3 (n=22)
=

Note. Adapted from “PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist
and Explanation” by A.C., Tricco et al., 2018, Annals of Internal Medicine. 167(7), 467-473.
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In total, 60 statements on associations between 14 different intrinsic motivation
techniques and intrinsic motivation or learning outcomes are made. Regarding associations
with intrinsic motivation, 33 statements are made of which 27 statements report significant
associations. Regarding associations with learning outcomes, 27 statements are made of
which 19 statements report significant associations.

Intrinsic motivation

An overview of the intrinsic motivation techniques used and the number of studies it
was used in, can be found in Table 2. Motivational techniques that yielded statistically
significant associations with intrinsic motivation (include the implementation of augmented
reality (AR) (Hao & Lee, 2019), the feeling of competence, (Hong et al., 2017), risk or
uncertainty (Howard-Jones & Demetriou, 2009), one’s expectations of the usefulness and
simplicity of the game (Iten & Petko, 2016), flow in the game (Hong et al., 2017; Iten &
Petko, 2016), competition and collaboration (Plass et al., 2013), reward and feedback (Iten &
Petko, 2016), as well as perceived competence or self-efficacy (Touati & Baek, 2018). Out of
33 attempts to investigate the association between intrinsic motivation and intrinsic
motivation techniques, 81.8% of the results were significant. Of all investigated intrinsic
motivation techniques, only stressing benefits/meaning-making got an insignificant
association without another study contradicting this with a significant association. The other
intrinsic motivation techniques that yielded insignificant associations with intrinsic
motivation (i.e., collaboration, challenge, identification/control, competition, and
storytelling), were refuted with at least an equal number of studies that found significant
associations.

Out of the 22 studies, 10 studies were randomized controlled trials and regarding the
analyses, 8 out of 22 studies implemented analyses that were executed by means of an
analysis of covariance (ANCOVA).

Learning outcomes

Motivational techniques used by studies that yielded statistically significant
associations with learning outcomes, include the implementation of an adventurous story and
sense of control (Boeker et al., 2013), a social networking platform (De-Marcos et al., 2014),
risk or uncertainty (Howard-Jones & Demetriou, 2009), and complexity-based situation
gaming (Yang et al., 2020). Similar to the designs used to investigate intrinsic motivation,
most designs were randomized controlled trials and analyses were executed by means of

ANCOVA. One study did not include a control group and had a qualitative design with only
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9 participants, hence no conclusions on significant effects could be drawn (Bouzid et al.,
2016).

Out of the 22 included studies, 27 studies reported associations between intrinsic
motivation techniques and learning outcomes. Of these 27 studies, 8 studies reported
insignificant differences between the control condition and the experimental (gamified)
condition (e.g., Chen et al., 2015; Iten & Petko, 2016). Moreover, one study found a
significantly lower learning outcome for the gamified condition than for the control
condition. This surprising finding was found by De-Marcos et al. (2014), who discovered that
the control group, who learned through three hours of lectures combined with additional
online reading material and activities, scored significantly higher on the final written
examination than the group who learned through a gamified program (F(2, 347) = 37.42, p <
.001). The researchers created the game with challenges that increase in difficulty. For
completion of each level of difficulty, the learner was rewarded with a trophy. Moreover, De-
Marcos et al. (2014) found that the gamified approach resulted in significantly lower
participation (i.e., engagement) scores than the control group (F(4, 345) = 60.83, p <.001).

In addition, Iten and Petko (2016) found no significant improvements in learning when
using a reward system. Contrarily to the findings of De-Marcos et al. (2014), they did find a
significant increase in motivation to learn (B = .26, p < .05).

Relevant techniques for an online memory-based listening game

Just the study by Chen et al. (2015) on collaboration reported insignificant results of the
association between collaboration and intrinsic motivation, while all other studies that
investigated this association reported significant associations of collaboration with intrinsic
motivation (e.g., Plass et al. 2013). In addition, insiginficant results were found for challenge,
competition, and storytelling (Yang et al., 2020). However, all these insignificant
associations were refuted with at least an equal number of studies that found significant
associations. This suggests that all techniques are useful to implement for the promotion of
intrinsic motivation, or that a publication bias is present that prevented studies with
insignificant results from being published. Especially in Europe, since no insignificant results
were published in European studies.

It would be unrealistic to design a new online memory-based listening game that
contains all techniques. Therefore, it is important to consider which techniques are relevant
for this game. Based on the significance levels of the results, the number of times the

technique was used, and the purposes of the future online memory-based listening game, one
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might consider the following techniques to be most relevant and useful: collaboration or
competition, challenge, risk (related to rewards), storytelling, as well as positive and negative
feedback. These techniques were used most often (collaboration: 8; competition: 4;
challenge: 7; risk and rewards: 5; storytelling: 3; and feedback 7 times) and all but one study
(i.e., Chen et al., 2015) found significant results. For the purpose of the future online
memory-based listening game these techniques are relevant, because hundreds of thousands
of people should be motivated to engage in the game without any external reward, and these
techniques should not be attributed to a certain aspect that is only effective in a certain
demographic region. This is important since the purpose of the online memory-based

listening game is to investigate world-wide demographic differences in catchiness.
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Table 2

Overview of Intrinsic Motivation Techniques

Technique

References

Example of outcomes

Collaboration

Feedback

Challenge

Baek and Touati (2017)

Chang et al. (2020)

Chen et al. (2015)

Hao and Lee (2019)

Howard-Jones and Demetriou (2009)
Plass et al. (2013)

Touati and Baek (2018)

Vos et al. (2011)

Chang et al. (2020)

Chen et al. (2018)

Howard-Jones and Demetriou (2009)
Iten and Petko (2016)

Laine et al. (2016)

Plass et al. (2013)

Vos et al. (2011)

Chang et al. (2020)

Hao and Lee (2019)

Laine et al. (2016)

Chen et al. (2015): no significant difference in intrinsic motivation between
collaboration vs. individual working.
Plass et al. (2013): regarding the enjoyment, competitive and collaborative

playing were significantly more enjoyable than playing alone (p = .03; p < .001).

Iten and Petko (2016): obtaining feedback during gameplay significantly

influenced the self-assessed motivational learning gain (B = .26, p < .05).

Hao and Lee (2019): attention was significantly higher in the AR? group with
CAT than the traditional learning group (F(1, 145) = 109.19, p <.001).
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Identification/control

Competition

Competence/self-
efficacy

Reward

Ruggiero et al. (2013)
Savulich et al. (2017)
Yang et al. (2020)
Boeker et al. (2013)
Hawkins et al. (2019)
Hieftje et al. (2019)

Howard-Jones and Demetriou (2009)

Ruggiero et al. (2013)
Chen et al. (2018)
Plass et al. (2013)

Vos etal. (2011)

Yang et al. (2020)
Hawkins et al. (2019)
Hong et al. (2017)
Touati and Baek (2018)
Vos et al. (2011)
Chang et al. (2020)
De-Marcos et al. (2014)
Iten and Petko (2016)
Plass et al. (2013)

Boeker et al. (2013): the attitude of the GbELP group with character and sense of
control was significantly more positive (mean difference = 1.33, p < .001).

Chen et al. (2018): the competition groups showed higher learning goals than the
control group (mean = 3.60, SD = .71; mean = 3.26, SD = .67, respectively).

Touati and Baek (2018): enjoyment was found to be especially associated with

perceived competence (f = .652, p < .01).

De-Marcos et al. (2014): the game provided rewards (trophies) on completion of
each level and when looking at the practical acquisition of the gamified approach,
this is significantly beneficial for the performance (e.g., post-test scores on
databases, F(4, 345) = 20.59, p < .001).
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Storytelling Boeker et al. (2013)
Laine et al. (2016)
Yang et al. (2020)

Stressing benefits/ Hieftje et al. (2019)

meaning-making Ruggiero et al. (2013)

Relatability Baek and Touati (2017)
Touati and Baek (2018)

Avatar/host Bouzid et al. (2016)

Savulich et al. (2017)

Risk Devonshire et al. (2014)

Howard-Jones and Demetriou (2009)

AR Hao and Lee (2019)
Laine et al. (2016)

Discovery learning Ruggiero et al. (2013)

(learning by means  Vos et al. (2011)

of trial-and-error)

Boeker et al. (2013): GbEL group with adventurous story significantly more
positive attitude (mean difference = 1.33, p <.001).

Hieftje et al. (2019): ‘One Night Stan’ stressed the benefits of the game in the
participants’ personal lives. Still, the game was experienced as fun and enjoyable,
and the satisfaction with the intervention was reported as high.

Baek and Touati (2017): significant association between intrinsic motivation and
enjoyment, assuming the relatability is the cause of enjoyment (r = .692, p < .01).
Bouzid et al. (2016): 77.8% of the participants was satisfied with the game that
implemented avatar technology. Due to absence of control group and the small
sample size, significance cannot be indicated.

Howard-Jones and Demetriou (2009): a significant increase in electrodermal
activity (EDA) was found for the gaming condition with uncertainty (F(1, 16) =
11.12, p = .004).

Hao and Lee (2019): attention was significantly higher in the AR group than the
traditional learning group (F(1, 145) = 109.19, p <.001).

Ruggiero et al. (2013): The qualitative results indicated that for participating in a
camp for game development, discovery learning plays an important role in the

motivation, engagement, and meaning-making of a juvenile offender.

2 AR = augmented reality

b GbEL = game-based E-learning
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Discussion

The research question constructed for this thesis is: “How can existing intrinsically
motivating experiments used in a variety of domains inform us about intrinsic motivation
techniques to be used in the future designs of online memory-based listening games?”. The
results of the scoping review revealed that most importantly collaboration, competition,
challenge, risk, rewards, storytelling, and feedback play a crucial role in the intrinsic
motivation of the player. Many participants prefer risk over certainty, and elements of
collaboration or competition motivate participants to engage as well. Also, in the case of a
user interface that is simple and easy to understand, players are optimally motivated to
engage in the game. The results also indicate a significant role of AR in motivation, but this
seems irrelevant for the development of a memory-based listening game, since AR influences
the visual experience of a game, but does not affect the auditive experience.

Roles of the techniques in intrinsic motivation

The role of collaboration or competition in intrinsic motivation might be explained by
social factors, like wanting to be valuable when working together, but also stimulating each
other to participate and a drive to win in a competition.

The challenge, for example by means of CAT, motivates participants because boredom
due to too easy items is prevented. Difficulty levels of the items are tailored to the
performance level of the participant and overall testing time is typically lower for CAT
(Weiss, 1973). In addition, by keeping up the challenge for participants, they tend to be more
motivated during the experiment (Van der Linden & Glas, 2000, as cited in Wauters et al.,
2010).

Regarding the role of risk and rewards in intrinsic motivation, one might think of the
association between risk, dopamine, and the reward system. In short, dopamine neurons
respond to differences in expected rewards and actual rewards. When taking a risk, one
expects a reward, but the outcome might differ from the expectation. If an actual reward is
higher than the expected reward, dopamine neurons increase their activation, which
positively affects experienced emotions (Schultz, 2010). These dopamine boosts could affect
intrinsic motivation. This effect can also be explained in the context of music perception.
Research revealed that dopamine is produced as an anticipation to specific moments in one’s
favourite music (Salimpoor et al., 2013). This specific moment in the piece of music is
comparable to the expected reward.

The role of storytelling in intrinsic motivation is explicitly mentioned by participants in

the study of Laine et al. (2016). For example, one participant stated: “The contents were
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interesting. It made me to play this game more and more” (p. 524). By creating this realistic
story and context, participants were motivated to participate.

Lastly, the role of feedback in intrinsic motivation can be explained by the feeling of
competence that is elicited by positive feedback. Indeed, obtaining feedback was found to
improve intrinsic motivation (Iten & Petko, 2016). Though, previous research indicated that
children might respond more aversive to negative feedback than to positive feedback (Van
Leijenhorst et al., 2006). Nevertheless, all studies that included feedback implemented both
positive and negative feedback. In addition, all studies that reported the association between
feedback and intrinsic motivation, found a significant association (e.g., Iten & Petko, 2016).
Still, the way in which feedback is implemented should be considered with caution, since
Van Leijenhorst et al. (2006), for example, has shown that reactions to positive or negative
feedback can differ.

An interesting finding was the contrast between factors that are significantly related to
intrinsic motivation versus learning outcomes. For example, risk plays an important role in
intrinsic motivation, while sense of control is strongly related to learning outcomes.
Evidently, when risk is higher, the sense of control is lower and vice versa. One might
assume risk is chosen over certainty when learning outcomes are not the main goal, since a
loss does not affect the evaluation of performance, and the uncertainty is experienced as fun
according to participants in the study by Howard-Jones and Demetriou (2009), hence
increases motivation. On the other hand, the SDT states that a sense of control (described as
autonomy) plays an important role in development, thus is important for learning outcomes
(Deci & Ryan, 1980).

The study by De-Marcos et al. (2014) found significantly higher learning outcomes for
the control group than for the gamified group. The difference between the two conditions was
that the control group was instructed to just study the original learning material, while the
participants in the gamified condition were given additional online reading material. These
results suggest that participants might have been overloaded with work. Therefore, it is
important to consider replacement of the original approach when implementing a gamified
approach, instead of adding a gamified task to the original material.

Evidently, one should take into account the age of the participants when choosing the
intrinsic motivation technique to implement, since previous research has shown that children
respond differently to certain techniques than adults. For example, Van Leijenhorst et al.
(2006) has shown that children respond more aversive to negative feedback than adults. It is

therefore important to avoid negative feedback when the sample includes mostly children.
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This is of less importance when the sample includes mostly adults. In addition, one might
assume children to be more inclined to engage in adventurous stories that include a lot of
fantasies, while adults might rather be driven by competition for example. The current
scoping review describes studies that mostly included children that attend to primary or
middle school (16 out of 22 studies). This suggests that the results should be considered with
caution, since the results might be biased for primary or middle school children. Out of the 22
studies, 6 studies report the statistics on intrinsic motivation in (young) adults.

Ideas for future designs of online memory-based listening games

In short, the design of a new online memory-based listening game that is easy to
understand, could include elements of risk and collaboration and/or competition. Based on
the findings, | have thought of the following examples of future online memory-based
listening games. Firstly, a game with four rounds of games and a reward system. During all
rounds, points can be won, but also lost (the risk element). The player starts off with 10
points and firstly plays the round with a game that is similar to the Matching Pairs Game. The
player can turn cards around, but instead of seeing a picture, the player hears a sound. The
sounds are fragments from music of different cultures/regions. The cards with the same
sounds should be paired. When more than half of the cards are still present, the player is
asked to double the bet. If the two cards that are turned are not a match, one point is lost if the
bet was not doubled, and two points are lost if the bet was doubled. If the two cards that are
turned are a match, one point is won if the bet was not doubled, and two points are won if the
bet was doubled. When less than half of the cards are left, only one point can be won or lost
each turn. The first round is completed when all sound pairs are found. In the second round,
the player will hear all sounds again and sees a map of the world. The player is instructed to
drag each sound to the correct region of origin. Again, for each turn the bet can be doubled.
For each correct answer, either one or two points are awarded. For each incorrect answer,
either one or two points are lost. Lastly, the player is asked to rank all fragments from catchy
to not catchy. The player can hear all sounds again and can divide all the points over all the
fragments, awarding the most points to the catchiest fragment, according to the player. In the
end, a ranking indicates the players with the most correct responses in the game.

Another example of a design of an online memory-based listening game, is realized by
means of a character that the player can personalise and that walks around at a festival
terrain. The character can visit several stages and at every stage, the character hears two
fragments of music. Afterwards, the character has to report which fragment was catchier.

This is reported by walking either to the left side or the right side of the stage, to vote for the
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first or second fragment, respectively. Other random characters are around, walking to either
the left or right side of the stage as well, creating a competition like experience. For every
correct response (the catchiest fragment, based on the mean answer of other players), the
player receives a coin. The player is able to type in an argument that supports their opinion,
to earn five extra coins. In addition, at every stage (except the first one), the player is asked
whether the person has heard the fragment before. Another way to earn two extra coins, is by
approaching random characters at the terrain and answer their questions. But, when the player
approaches the wrong character, namely a pick pocketer, five coins are stolen. When the
player has collected enough coins, the character can attend to the final show, at which the
player gets a list of the fragments that were in the game. The player is allowed to hear them
all again and is then instructed to list them from catchy to less catchy.

Limitations

This scoping review was guided by the PRISMA-ScR (Tricco et al., 2018) guidelines;
however, some limitations were encountered during the systematic process. One of the
limitations is the type of studies that is included in the review. Only peer-reviewed journal
articles are included. This resulted in the exclusion of unpublished studies, that might have
yielded contrary findings. Most techniques described in the current review, revealed
significant associations with either intrinsic motivation, learning outcomes, or both.
However, this number of significant outcomes might indicate a publication bias, suggesting
that authors of studies with insignificant results had trouble publishing their results. These
unpublished articles might have been relevant for the purposes of the current review, hence
imply that a knowledge gap exists.

Another limitation of the process of the scoping review includes the definition of
reward. An exclusion criterion was the reward for participating in the study. However, not all
studies mention whether participants were rewarded for participation. However, this is rather
a limitation of the included study than of the scoping review process, but studies that did not
mention a reward were included. It is unknown if this is justified, therefore, the extent to
which true intrinsic motivation is measured is not guaranteed.

The paradox regarding the in-game rewards and extrinsic motivation being caused by
rewards, is also an incentive for the questionability whether true intrinsic motivation is
measured in the included studies. Since rewards can be viewed as extrinsic motivation, some
might wonder whether these studies truly intrinsically motivate participants to participate in
the study. However, participants were not rewarded for merely participating in the study.

Only in-game rewards were given, and participants were not aware of in-game rewards
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before consenting to participate in the study. Therefore, it can be argued that these in-game
rewards did not interfere with the intrinsic motivation of the participants to engage in the
experiment. In fact, some studies revealed that these in-game rewards even enhance intrinsic
motivation or participation (e.g., Iten and Petko, 2016).

Lastly, a limitation of the study is the comparability of the results of different studies.
When considering the different techniques to implement, one should not base their decision
on the differences in significance (p <.001 versus p < .05) of the results of the studies. One
cannot state that an association with p <.001 is more robust than with p < .05, since one does
not know to what extent the different studies are comparable. When not taking into account
the sample size for example, conclusions on differences in robustness between studies cannot
be drawn. For studies with a greater sample size, the p-value will automatically be smaller
than for studies with a smaller sample size. Therefore, | would advise to base the choices of
techniques on the purposes of the future study.

In conclusion, based on the results of the scoping review one should consider
implementing elements of collaboration or competition, challenge, risk (related to rewards),
storytelling, as well as positive and negative feedback when designing a new online memory-

based listening game.
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Appendix
Table A
Summary of Studies Included in the Scoping Review on the Implementation of Intrinsic Motivation in Memory-Based Experiments.
Reference?  Research question Participants and study design Intrinsic motivation Outcome
Baek and Can individual traits (e.g., 164 participants from elementary Relatability The results of the different tests
Touati learning styles, schools in South Korea were instructed  (through replicating were correlated with learning
(2017) collaboration skills, to play the mobile version of Minecraft  personal real-life styles. These correlations

intrinsic motivation, and
computer game attitude)
predict the levels of

enjoyment?

What is the relationship
between enjoyment and

achievement?

for 1.5 hours every day for 3 weeks and

improve their skills by engaging in

discussions every day. Two tasks were

given: (1) replicate a maze of their
choice in Minecraft, being able to
choose from 3 different difficulty

levels, (2) replicate one’s school

building with a playground. For pre-test
scores, the Computer Game Attitude

Scale (CGAS) was administered on day

one. After 3 weeks of playing, the

students engaged in the Enjoyment

Test, the Learning Style Inventory of

Felder-Silverman’s, the CGAS, the

situations).

Collaboration.

revealed that there is no
significant correlation between
learning style and collaboration
skills (r =-.036, p = .645), which
was also the case for the
association between enjoyment
and collaboration skills (r =.141,
p =.072). The correlation
between learning style and game
enjoyment is significant (r =
.210, p <.01), as was the case for
the correlation between intrinsic
motivation and enjoyment (r =

.692, p <.01), for the correlation
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Reference?  Research question Participants and study design Intrinsic motivation Outcome
Intrinsic Motivation Inventory, and the between computer game attitude
Collaboration Attitude Test. and enjoyment (r = .335, p <
.01), and for enjoyment and
achievement (r = .441, p <.01).
Boeker et The aim of the study was to 145 third-year medical students at the Adventurous and The script group had a mean
al. (2013) show the superiority of urology department of the UMC educational score of 26.0 out of 34 points,

Game-based E-learning to a
conventional instructional
method for medical
students learning phase
contrast microscopy of

urine specimens.

Freiburg in Germany were divided in gamification

two groups: one group was trained by (storytelling).
means of an educational adventure-

game (GbEL group) and the other Sense of control
group was trained by means of a written over the character
script-based approach (script group). and its encounters.
The script group was provided of an 8-

page script containing all the

information, while the GbEL group

played a game on the PC. In the game,

the player must master a series of quest,

while navigating through a landscape

with different scenarios. The player

controls the encounters of the character.

compared to 28.6 points by the
GbEL group, which is a
significant difference (t = not
mentioned, p <.001) with a
Cohen’s d effect size of 0.71.
Regarding the attitude towards
the learning method, the attitude
of the GbEL group was
significantly more positive than
the attitude of the script group
(mean difference = 1.33, p <
.001).
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Reference?  Research question Participants and study design Intrinsic motivation Outcome
After the training, learning outcomes
were measured with a 34-item single
choice test (either true or false), in
addition to the collection of student’s
attitudes towards the training.
Bouzid et What are deaf learners’ 9 deaf Tunisian children of ages Gamification Since there was no control group,
al. (2016) interests in using the between 9 and 16 years played the through Memory no conclusions can be drawn
educational game MemoSign game, which is based on a Match Game. from the results regarding
MemoSign for learning learning version of the memory match significant improvements in
sign writing notationsand  game (LMMG) and contains 3 pair of Avatar technology. learning. The results of this study
new vocabularies? In cards (word/visual/calculates paired show that 77.77% of the
particular, do the learners with sign writing). When a sign writing participants was satisfied with
enjoy the game, is it useful, card is turned, a virtual avatar presents the game and 22.22% was not.
and enables the game them  the visual-gestural modality. By means Moreover, 88.88% thought the
to learn new vocabularies?  of this game, the researcher’s goal is to game was useful and effective
promote a fun way of learning sign for learning their vocabulary.
writing notations.
Chang etal. What are learning 69 Taiwanese students who enrolled for Personal feedback  The pre-test and post-test scores
(2020) outcomes of game-based a programming course at a university through the login regarding ‘understanding’ and

learning (GBL) in a

were part of this study. All played the process.

‘application’ differed
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computer programming ‘Programmer Adventure Land’ game significantly, indicating that
course? and filled in a questionnaire on their Role development.  these game-based learning tasks
attitudes towards problem-based game result in improved knowledge.
What are students’ learning. A control group was absent. Peer interaction. Regarding the attitudes, the user
perceptions of GBL in a With role development and peer interface seemed to play the most
computer programming interaction, learning interest was User interface important role in satisfaction,
course? promoted. During the game, students design that is followed by motivation and
practice the course learning material simple and easy to  enjoyment.
through an adventurous game with a understand.
point system and personalized feedback
to reflect achievement. Moreover, the Rewards (point
game consists of two recursive levels. system).
Challenge.
Chenetal. How do students in the 50 seventh grade students played the Collaboration vs. No significant between group
(2015) individual mode differ from game called ‘Carrot Land’ in which individual working. differences were found. Within

students in the
collaborative mode with
respect to acquiring
knowledge?

they learned about the effects, types and

impact of force and the force

equilibrium condition. First, the pre-test

scores were measured. Then, the

groups, both had a significant
difference between pre-test and
post-test scores (M = 43.80, SD
= 11.20 for individual; M =
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students were divided in two 45.40, SD = 14.54 for
How do students in the conditions: individual or collaboration. collaboration). Regarding the
individual mode differ from The collaboration group played the intrinsic motivation, this was
students in the game together and had to discuss a higher for the collaboration
collaborative mode with worksheet. After 20 minutes of playing, group than for the individual
respect to motivation for a post-test and motivational survey group (M =3.42, SD = 1.10 vs.
learning? followed. Then, there were 15 to 20 M = 3.10, SD =.98). Though,
more minutes of interviews. the difference between groups is
How is the game not significant.
perceived/experienced by
students in both the
individual and
collaborative modes?
Chenetal. Do different modes of 195 Taiwanese 14-15-year-olds were Competition. One-way analysis of covariance
(2018) competition in science divided in three different conditions: (ANCOVA) showed a significant

GBL have an effect on

student’s performance?

Do different modes of

competition in science

playing anonymous competition games, Anonymous Vs.
playing non-anonymous competition non-anonymous
games, the control group that played the (not significant).
game without competition. The

participants completed three tasks that ~ Feedback.

main effect of competition on
performance (F(2, 194) = 6.633,
p =.002). The main effect of
competition on learning goal was

also significant for both
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GBL have an effect on increased in difficulty. Every task was competition groups (F(2, 194) =
student’s goal orientations? firstly to locate the carrot and 5.66, p = .004). For both main
subsequently, based on the concept of effects, there was no significant
force and balance that they learn about, difference between anonymous
to decide what is the best way to pull and non-anonymous competition.
the carrot out of the ground. Scores Regarding the learning goals, the
were based on task time and their anonymous competition group
choices during the game. In addition, reported significantly higher
the Approaches to Learning scale was learning goals than the control
used to assess the learning and group (p < .05). Again, there was
performance goals and students’ no significant difference between
perceived ability. the two competition groups.
De-Marcos = Will gamification impact 265 first- and second-year students Rewards (trophies)  The gamified group scored
etal. (2014) learning in large classroom  were divided over 3 conditions: the on completion of higher on the practical tests than

environments?

Will gamification impact

participation rates?

gamification plugin group, the social
networking site group (irrelevant for
this scoping review), and the control
group. With the gamification plugin,
students were able to complete course

activities and compete/collaborate with

each level.

the control group. A one-way
ANOVA on the results of the
final examination revealed that
the control group scored higher
than the gamified group (F(4,
345) = 37.42, p <.001). The
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Will students have a other students. Activities were posed as researchers expect that an
positive attitude towards challenges and divided into three or overload of learning materials
these tools? four levels, with rewards (trophies) for have influenced the results.
completion of each level. The control However, when looking at the
group learned through three hours of practical acquisition of the
lectures combined with additional gamified approach, this is
online reading material and activities. significantly beneficial for the
Next to pre-test and post-test scores, an performance (e.g., post-test
attitudinal survey was used. scores on databases, F(4, 345) =
20.59, p < .001).
Denham What effect does the 111 fourth and fifth graders from the Endogenous game  The application of endogenous
(2015) application of endogenous  US were spread across three conditions:  design principles game design principles turned

game design principles
have on participants’
conceptual understanding
of the associative and

distributive properties?

What are participants’

attitudes towards the game-

endogenous, exogenous, and control.
Each spent 50 minutes playing their
version of the game ‘Shipping
Express’. The goal is to load a certain
number of trucks with a certain number
of boxes within a set time. For each
correct answer, bonus time is added.

The levels increase in difficulty after

(fluent and
continuing
relationship
between factual
information or
instructions and the

fantasy context of

out not to result in any
significant improvements in the
post-test scores compared to the
control group. On average, the
post-test scores of the
endogenous game group were

even poorer than the scores of
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Outcome

based learning

environment?

completion. In the endogenous version, the game). Not
understanding associative and significant, though.
distributive properties and knowledge

of multiplication facts is required. The

player is provided of single numbers

and needs to select one of those to be

multiplied in order to fill a truck. For

the exogenous version, participants get

a short description of associative and

distributive properties, which they must

read. During gaming, participants were

instructed on the application of these

properties. Also, there are no single

numbers to select and to multiply, but

multiplication pairs are on the boxes,

which are the number of boxes needed

for a certain truck to leave the dock.

The control version is similar to the

exogenous Vversion, except it is lacking

the gamification elements.

the exogenous and the control

groups.
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Devonshire = Can risk-based learning 448 pupils of ages 9-10. The Risk. The test scores on the day of the
etal. (2014) games for school pupils independent variable (1V) was workshop did not differ

improve later recall of

information?

workshop delivery style and had three
conditions: no reinforcement (control
group), five multiple-choice questions
(MCQs) answered in small teams (no
risk group), and the risk group that
answered the same MCQs but were to
compete with one another by betting
tokens on the correct answer. By
betting correctly, the team will receive
the double number of tokens back. All
groups received a workshop, from
which they learned about neuroscience.
The dependent variables (DVs) are
scores from a written neuroscience quiz
made on the day of the workshop and
one week later, an evaluation of the

quiz regarding the extent to which it

significantly between the three
conditions. However, the longer-
term retention is improved by
using risk-based learning games
(mean difference(risk-no risk) =
46.84, p <.01). Also, the
workshop was experienced as
significantly more interesting
and informing for the risk
condition than for the control
group (F(2, 326) = 7.366, p <
.05).
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was engaging, appropriate, informing,
and enjoyable.
Hao and Obijectives: 147 fifth graders were spread over two  Peer discussions For all dimensions (i.e.,
Lee (2019) Comparison of the learning  conditions: an experimental group (AR (collaboration). attention, relevance, confidence,

motivation and
effectiveness between
students who received AR
English game learning and
students who taught by

traditional learning.

Which type of AR games is

the students’ favourite?

The correlations between
AR game design elements
and the attention relevance
confidence-satisfaction
(ARCS) model.

learning), and a control group

(traditional learning). The control group Challenge and
learned English through slideshows and  adaptability.
textbooks, while every 2 participants in

the experimental group got an iPad AR.

Mini in pairs, to play learn English with

an AR game after they got the

instructions from their English teacher.

This continued for 2 hours every week

for 4 weeks.

and satisfaction), significant
differences were found between
the AR games teaching and the
traditional teaching condition in
favour of the AR games teaching
condition (F(1, 145) = 109.19;
92,64; 104.60; 71.19, p <.001).
These results suggest that AR
games teaching would be an
effective way to improve
students’ way of learning.
However, the learning outcomes
did not differ significantly
between the two conditions
(t(145) = .957, p = .34).
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With respect to motivation, the
implementation of peer
discussions, challenge and
adaptability would significantly
improve motivation.

Hawkins et How does scientist- 4514 Michigan State University Self-affirmation A significant main effect of

al. (2019) character gender expression Museum visitors engaged in a digital and self-efficacy scientist gender was found,

impact science, technology,
engineering, and
mathematics (STEM)-

based learning motivation?

learning game, in which they play as a
flying bird that can eat black or white
moths by touching them. Afterwards, a
scientist character explains something
about the moths, and this scientist has
four conditions: low/high-masculine, or

low/high-feminine. The players’ score

indicated the motivation to perform.

though identifying
with the game or

scientist character.

regardless of the gender of the
participant (F(1, 4510) = 2.98, p
=.085). For children under the
age of 18, motivations for
STEM-based learning is
significantly affected by sex and
gender of the scientist (F(1, 304)
=8.25, p =.004). As people
grow up, they become less
affected by sex-role stereotypes,
since these differences were not

found for older age groups.
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Hieftje et A social card game 21 young black women from Identification The game was experienced as
al. (2019) intervention ‘One Night Connecticut played the multiplayer through role-play fun and enjoyable, and the

Stan’ was developed to
increase partner HIV
testing and condom use.
The aim of this study is to
assess player’s satisfaction
and gameplay experience,
and the game’s preliminary
impact on psychosocial
variables related to
behaviours associated with
HIV prevention.

social card game for up to 5 players.
The player with the most empowerment
points (self-efficacy) wins, meaning
that the person has the most positive
health outcomes. Empowerment points
can be received through different cards
that are related to healthy sexual
behaviours, like getting potential
partners tested (test cards), being
protected (condom cards), or refuse
risky encounters (response cards). For
the outcomes, gameplay satisfaction
and experience, and impact on
psychosocial variables of behaviour
change around HIV prevention were
measured pre-test, after completion (2

weeks) and at 6-week follow-up.

situations.

Stressing benefits
by creating
learning

opportunities.

satisfaction with the intervention
was reported as high. Results
revealed a significant change in
self-efficacy and intentions of the
participants, with higher scores
at post-test than pre-test. No
significant effects were found for
knowledge, attitudes, perceived
susceptibility, and perceived

norms.
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Hong etal. Objectives: 78 SSAHLC fourth graders took the Feeling of For Chinese learning intrinsic
(2017) Develop conceptual pre- and post-test to assess OLSE and competence (self-  motivation, a significant

framework for how
individual differences are
relevant to learners’
intrinsic motivation to learn
Chinese radicals by
examining online learning
self-efficacy (OLSE) and
flow experience through
degree of learning progress
(DLP).

To verify the research
model in relation to
Students of Southeast
Asian Heritage Learning
Chinese (SSAHLC) and
flow experience as
reflected in their DLP.

IMCL. As intervention, once a week for
5 weeks, the participants engaged in a
game that asks players to identify the
semantic radical of a character. Players
could interact with the animation of the
game through gesture-based interaction
(GBI). Some questions are posed in the
game, and the participant is required to
wave their hands to answer the

question.

efficacy).

relationship was found with
OLSE (t=4.35, p<.001) and
with flow experience (t = 4.43, p
<.001), suggesting that intrinsic
motivation might serve as a
predictor of OLSE and flow
experience when learning
Chinese radicals. Moreover,
OLSE and flow experience can
predict outcomes of learning

progress.
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Howard- Can the emotional response  Study 1 included 50 pupils from a Risk/uncertainty. For Study 1 a significant

Jones and to a learning task be primary school in Cyprus. The preference was found for Mr
Demetriou  influenced by presenting it  participants were instructed to report if ~ Sense of control. Uncertain over Mr Certain (y%(1)
(2009) in a context that includes a mathematical statement was true or =77.98, p <.001). Generally,

gaming uncertainty?

false. They could choose whether the
question was posed by Mr Certain or
Mr Uncertain. Mr Certain would give
one point for each correct answer, Mr
Uncertain would either give zero or two
points after tossing a coin after the
correct answer. Afterwards, 10 students
were randomly selected to participate in
an interview to discuss their choices.
Study 2 included 20 pupils from a Year
9 science class in the UK. They played
‘Wipe Out’ in pairs, a game in which a
question must be answered, and the
participants roll two dices beforehand
of which the sum would be the points

awarded for a correct answer. After

Collaboration.

Feedback.

participants preferred Mr
Uncertain because they liked the

risk and thought it was exciting.

For Study 2 a significant
learning effect was found (t =
8.87, p <.001).

For Study 3 a significant
increase in EDA was found for
the gaming condition with
uncertainty (F(1, 16) =11.12, p
=.004), suggesting enhanced
engagement with learning
through uncertainty, rather than

just gaming.
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Iten and
Petko
(2016)

What kind of interrelations
exist between general
attitudes towards serious
games, especially the
expectation that this kind of

answering the question, the participants

had the option to pass or to roll the

dices again to earn extra points, but if

one 1 was rolled, all points for that turn

are lost. If two 1s were rolled, all points

of the game are lost. The participants

played against a computer and the one

to first achieve a score of 100, is the

winner.

Study 3 included 16 post-graduate

students in two conditions: the gaming

condition (played ‘Wipe Out’) and the

non-gaming condition (played ‘Wipe

Out’ without uncertainty). During the

experiment EDA was measured.

74 children from 5 Swiss primary Reward system.
schools played ‘AWWWARE’ for 30

minutes. This is an online serious game  Feedback.
that promotes media competency.

Participants are instructed to locate web

The motivation to engage in a
serious game in the future is
significantly influenced by one’s
expectations of the usefulness

and anticipated simplicity of the
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learning will be fun, the pages that answer specific questions, game (F(6, 67) =14.13,p <
actual perception of the fun like “what are the main reasons for .001). Also, the enjoyment of the
of a specific serious game, traffic accidents?”. While seeking for game during playing,
perceived learning suitable information, participants need significantly influenced the gain
motivation and learning to avoid inappropriate content. This is in motivation to learn (B = .22, p
gains as well as made more difficult by wind effects <.05). The use of prior
improvements in post-test  that manipulate the cursor (raven that knowledge, experience of flow in
measures? Is expected holds a kite). Avoiding inappropriate the game, and obtaining
enjoyment a predictor of pages and selecting suitable ones is feedback are also significantly
actual enjoyment when rewarded with points. Pre- and post-test related to a gain in motivation to
learning with serious scores and questionnaires were learn (B = .50, p <.001; B = .22,
games? And is experienced conducted to assess knowledge in the p<.01; B=.26,p<.05).
enjoyment a predictor of domain of critical internet literacy. However, no significant
learning motivation and influence of experience of fun on
learning gains? learning was found.

Laineetal. Objectives: 61 Korean fifth grade elementary Challenge. The qualitative outcomes of the

(2016) The current study school children engaged in the study indicated positive
contributed to the concept ~ Leometry game, which uses storytelling Fantasy through responses towards the

and architecture of Science
Spots AR, the design and

to optimize engagement. The task of the storytelling (with

players is to help escaped leopards to characteristics of

combination of storytelling,

challenges, and AR for the
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implementation of the find their way back home, away from humour and learning effects of science
Leometry game prototype,  poachers who illegally captured them.  continuity). games. Especially solving
and to the mixed-method By completing geometry challenges problems and playing with
formative evaluation that they encounter along the way, they ~ Augmented reality. friends were features that were
implementation of the can bring the leopards back home. The appreciated.
Leometry game prototype.  challenges increase in difficulty level as Feedback.
the players get further.
Plassetal.  How do the three modes of 58 sixth to eighth graders joined the Collaboration. Regarding the learning effect, the
(2013) play (individual, weekly visits of the study, during which post-test showed higher scores

competitive, and
collaborative) affect
learning, game
performance, and

motivation?

they played the game ‘FactorReactor’
on Xbox either individually,
collaboratively, or competitively. The
goal is to transform the centre number
into one of the surrounding goal
numbers. This can be achieved through
adding, subtracting, multiplying, or
dividing it by one of the numbers from
the inner ring. After each correct
transformation, players were rewarded

with rings. The more difficult the

Competition.
Achievement goal
orientations

(mastery vs.

performance).

Feedback.

Reward.

for the competitive condition (p
=.02), but not for the
collaborative condition,
compared to the individual
condition. This was analysed
with a hierarchical linear
modelling. For the mastery goal
orientation, both the competitive
and collaborative conditions
scored higher than the individual
condition (p =.01; p = .04), but
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transformation, the more rings are there was no significant
awarded. These rings are needed to difference between the two
execute a transformation. Levels experimental conditions. For the
increased in difficulty. performance goal orientation, no
significant difference was found
between all conditions.
Regarding the enjoyment,
competitive and collaborative
playing were significantly more
enjoyable than playing alone (p =
.03; p <.001).
Ruggiero et In what ways does 10 adjudicated 13-to-19-year-olds Immersion The qualitative results indicated
al. (2013) participating in Project participated in the two-week Project (identification). that for participating in a game

Tech influence juvenile
offender motivation,
engagement, and meaning-
making in a discovery
learning game development

camp?

Tech camp. As a part of the project, the
participants played several serious Discovery learning.

games, under more to gain simulated

experience and to learn about social Adjusted levels of
issues through programming. They academic
reported their daily activities in a challenge.

journal.

development camp discovery
learning plays an important role
in the motivation, engagement,
and meaning-making of a

juvenile offender.
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What insights emerge from Meaning-making.  The learners made little effort to
learners’ feedback, make conversation with each
especially in relation to Positive interaction  other about any topic other than
specific attributes of with the teacher. the camp itself. There was a
Project Tech? competitive atmosphere between
the individuals.
Savulich et  What are the effects of 42 patients were divided in two groups:  Adjusted levels of  The total number of errors was
al. (2017) “Game Show”, a novel a cognitive training group that received  difficulty. significantly reduced in the

learning and memory
game, on cognition and
motivation in patients with
amnestic mild cognitive

impairment (aMCl)?

8 hours of supervised gameplay of

Game Show on an iPad (spread over 4

weeks), and a control group who

attended clinic as usual. In Game Show,

one can win gold coins by correctly

associating different geometric patterns

with different spatial locations.

Implementation of
a “host” that
encourages to
maintain and
progress beyond
their last played

level.

cognitive training group (t(20) =
3.20, p =.005), but not in the
control group (t(20) =-.17,p =
.86). Also, the post-test scores on
the Mini-Mental State
Examination (MMSE) were
significantly higher for the
cognitive training group than the
control group (t(40) = 2.15,p =
.038).
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Touati and  What factors influence 164 South-Korean students of ages 12-  Relatability Enjoyment was found to be

Baek enjoyment and 13 years played the Mobile version of (through replicating especially associated with

(2018) achievement in a mobile Minecraft every day after school for3 ~ own real-life perceived competence (p = .652,
learning game? weeks. Two tasks were given: (1) situations). p < .01) and game attitude (B =

How does one’s perceived
competence relate to their
attitude toward the game

and frequency of play?

How does prior experience
relate to one’s perceived

competence?

replicate a maze of their choice in
Minecraft, being able to choose from 3
different difficulty levels, (2) replicate
one’s school building with a
playground. The participants were
spread over 55 groups and groups
discussed strategies before playing
Minecraft individually. For pre-test
scores, the CGAS was administered on

day one. After 3 weeks of playing, the

students were given the Enjoyment Test

and Perceived Competence Test.

Participant’s final mazes from each task

could get 100 points based on several
criteria. The mean score would be the

final score to reflect the achievement.

Collaboration.

Perceived
competence (self-

efficacy)

123, p <.05). Moreover,
enjoyment was the only factor
that is significantly related to

achievement ( = .370, p < .01).

The strongest relationship was
found between prior game
experience and perceived
competence ( = .868, p <.01),
but perceived competence is also
strongly related to intensity of
use (B =.830,p<.01)andto
game attitude (B =.353, p <.01).
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Vos et al. How do different 235 students of ages 10-12 years Discovery learning. For the play group, the student
(2011) interactive tasks, in which a participated. The quasi-experimental intrinsic motivation and the deep

game was included, affect
student intrinsic motivation

and deep strategy use?

study distinguished two groups: the
construction group (constructed a game
on Dutch proverbs), and the play group
(played an existing game on Dutch
proverbs). Both groups first were given
a worksheet to introduce Dutch
proverbs. The goal was to identify the
meaning of eight proverbs of their
selection from the sheet. Next, the
construction group constructed a ‘drag
and drop game’, so drag one textual
picture and drop it next to the picture
that relates to it. They could use the
selected proverbs from the worksheet.
The play group played an existing drag
and drop game about proverbs. The
goal was to drag all eight proverbs to

their meanings as quickly as possible,

Collaboration.

Competition.

Perceived

competence.

Feedback.

strategy use scored lower during
playing than during regular
school lessons. ANCOVA
revealed that the construction
group scored significantly higher
at deep strategy use than the play
group (F(1, 228) = 73.69, p <
.001). Regarding the interest,
ANCOVA showed that the
construction group scored
significantly higher than the play
group (F(1, 228) =119.33,p <
.001).

So, scores on motivation and
deep strategy use are higher for
the construction group than for

the play group.
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Yang et al.
(2020)

Could the cognitive
complexity-based situation
English vocabulary gaming
(CLBG) approach enhance
students’ learning
performance more than the
conventional situational
English vocabulary gaming
(CG) approach?

Could the cognitive CLBG
approach improve students’
learning motivation more

than the CG approach?

with as little as possible errors. The
students could either help each other,
but also compete against each other.
Intrinsic motivation and deep strategy
use were measured through a
questionnaire.

51 Taiwanese students were assigned to
either the CLBG group (learned with
the game based on the cognitive
complexity-based competition strategy)
or the CG group (learned with the game
based on the common competition
strategy). The Chinese speaking
students learned English vocabulary
through an interactive game. During the
game, a relevant storyline and character
conversation enable the players to learn
English vocabulary. For all groups
there are 3 levels of difficulty.
However, the CLBG group is able to

Competition.

Implementation of

relevant storyline.

Challenge.

Results of ANCOVA showed
that students from the CLBG
group had significantly higher
post-test scores than the CG
group (F(1, 50) =5.79, p < .05).

Regarding the students’
motivation, ANCOVA revealed
no significant difference between
the two groups (F(1, 50) = 0.00,
p =.997).
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Intrinsic motivation QOutcome

upgrade or downgrade in level of
difficulty based on learning
performance during gaming. The CG
group could only increase when they
reached a certain score. Their system
did not support shifting the task level
and competition based on performance

level.

aColours represent the origin of the sample. Green = Asia, blue = Europe, brown = Africa, pink = Oceania, yellow = North-America, and red =

South-America.
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Figure A
Demographical Distribution (Using the colour pattern used by Risk: Retrieved from

https://godatadriven.com)

Note. Yellow = North America, red = South America, blue = Europe, brown = Africa, green

= Asia, and pink/purple = Oceania.


https://godatadriven.com/blog/risk-analysis-with-a-genetic-algorithm-and-trueskill/
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