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ABSTRACT The increase in the number of smart mobile devices has led the explosion of a variety of
educational and recreational game applications. This study’s purpose is to find common themes in the reward
types of the cumulatively most-installed educational and recreational mobile games. The video games were
observed by researchers from previously recorded footage available online. The most frequently occurring
reward types in the most installed game applications in descending order are sensory feedback, glory, access,
sustenance, facility and praise. Educational and recreational games appear to have differences in reward types
present, recreational games having significantly higher median of total reward types. In the most installed
game applications data set, the occurrence of every individual reward system, except praise and sensory, are
significantly different between educational and recreational games. In-game rewards which seem to fit into
multiple reward types are highlighted. In conclusion reward types differ in occurrence in addition to popular
educational games appearing to have less reward types present than games made purely for entertainment
purposes.

INDEX TERMS Reward types, rewards, mobile video game, educational games, mobile learning.

I. INTRODUCTION
The number of smart devices such as phones and tablets
is continuously increasing [1], [2], [3], so it is only nat-
ural that the number of applications available for these
devices has both increased and diversified [4]. The edu-
cation technologies global market has simultaneously seen
significant growth and was estimated at 186 billion dollars
during 2020 [5]. Serious and educational games have shown
trends [6], [7] like the massive increase in mobile games [8].

Reference [9] suggests that the users are not divided
equally between the applications, even though the game
industry as a whole is growing. The vast majority of the
users in application stores focus their attention on the already
popular applications [9]. The data provided by [10] shows
that the most installed application in the ‘‘Paid Apps’’ cat-
egory has more than 10.0 million installations. The number
of installations drops by 90% when moving to rank 12,
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and the last position on the list (500) holds only more than
50 000 installations. Similarly the ‘‘Games Educational’’
category’s most installed game application has more than
100 million installations, the number of installations drops
by 90% at rank 34, while the last position (500) holds more
than 500 000 installations.

Educational games, according to [11], are a combination
of playing and education whose end goal is to improve
users’ knowledge and capabilities. Reference [12] describes
the term ‘‘educational game’’ as an loosely used term for
any game that is built to educate and entertain. Most of the
popular educational mobile games are made for children [3].
The educational games available from the Google Play Store
have been shown to be lacking in quality [1], even though
many studies suggest that educational games can improve
learning outcomes [13], [14], [15]. Most evaluation tools
created for this purpose produce results of poor quality that
may contribute to the failures in educational software [16].

An educational mobile game that is perceived positively by
teachers increases the chances of it being adopted into wider

1166 This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see https://creativecommons.org/licenses/by/4.0/ VOLUME 11, 2023

https://orcid.org/0000-0003-4512-1570
https://orcid.org/0000-0001-9512-6789
https://orcid.org/0000-0002-9913-0627
https://orcid.org/0000-0003-1726-3520
https://orcid.org/0000-0003-1037-3313


J. Tyni et al.: Reward Types in Popular Recreational and Educational Mobile Games

use [17]. Enjoyment of the learning process is suggested to
be an essential part of any successful learning experience [18]
and [19] suggests that having more rewards in the video game
increases player enjoyment of recreational games. The body
of literature regarding the elements that produce enjoyment
needs more research [20], [21].

Providing different reward types in games has been sug-
gested to increase the duration of the gaming session [22]
and to positively affect player interest and enjoyment [23],
benefit both attention span and memory retention and guide
behavior [24]. The users report experiencing more auton-
omy and being more immersed in the game even when a
‘‘placebo’’ power-up is introduced in a video game [25]. The
most effective application of reward systems in games is in
environments where the users are not very motivated to begin
with [24].

A. REWARD TYPES
A study was conducted in 2015 to redefine the previ-
ously vague taxonomy of video game rewards [26]. In the
study, 915 reward instances from 60 different games were
observed. The most frequently occurring reward types were
(in descending order) facility, glory, sensory feedback,
access, sustenance and praise.

We will have to understand the history behind the mon-
etization methods of video games in general to understand
the need for assessment of different types of rewards and
how the reward systems in games have progressed. Different
rewards for money that are offered to the users can be used
to monetize. The main source of revenue generation revenue
during the video game industry’s early years was selling com-
plete games. This has changed in the past fifteen years as the
so-called microtransactions (purchasable additional in-game
content) have entered the business [27]. The ‘‘freemium’’
model of offering a free game with microtransactions has
become popular in the video game industry [27], [28].

The rise of the ‘‘freemium’’ model has led to different
types of rewards being applied to popular video games such
as Apex’s Legends (2019) and Epic’s Fortnite (2017) behind
various layers of monetization mechanics, such as battle
passes, loot boxes and in-game currencies. These layers have
been suggested to be obscuring users from seeing both how
much money they are spending and what they are spending
it on [27], [29]. An exploratory set of analyses of the battle
pass system in the popular video gameDota 2 (2013) suggests
that even though play of the battle pass has decreased, the
spending on that system has increased [30].

Research has also been performed in the field of indi-
vidual reward systems, such as achievements, in addition to
monetization. Achievements, as described by [31], require a
signifier (name), completion logic (condition) and a reward.
Microsoft’s Xbox and Sony’s PlayStation overlay achieve-
ment and trophy systems were observed, and [32], in addition
to [33] in a separate study, found that a segment of gamers
felt compelled to complete every achievement. Other players
found achievements to be intrinsically motivating, because

they sometimes challenge the player to play the game in a
completely different way to achieve the completion logic.
The system interrupted some participants’ engagement with
the game. The players were divided about whether or not the
achievements were an indication of excess time or individual
skill in the game [32].

Gamification is the most popular segment of research in
the field of reward systems [7]. Most rewards used in gamifi-
cation studies are badges, tangible rewards, currency, unspec-
ified rewards, likes, animated feedback and kudos [34]. More
research needs to be performed in the field reward type
design [35]. This can be used to provide guidelines and
insight for educational and recreational game development
and to advance the understanding of how reward types affect
the motivation, popularity and likeability in addition to the
overall impact of a game [36]. Thus, this study will focus on
four key research questions:
• Does the number of reward types in the individual game
correlate with the games position on the list in the cumu-
latively most-installed games data set during the time
period 2012 - 2020?

• Is there a difference between the number of total reward
types in educational and recreational games in the cumu-
latively most installed mobile games as of 2022?

• Is there a difference between the number of individual
reward types in educational and recreational games as
of 2022?

• Is there a difference between the number of individual
reward types within most installed and randomly sam-
pled educational and recreational games data sets as of
2022?

This study presents an overview of how the reward types
have changed in the cumulatively most-installed mobile
games between 2012 and 2020. The reward types in the
fifteen cumulatively most-installed, paid game applications
and educational games (as of 2022) are compared between
each other and between a random sample from the same
category of games. The data sets collected were available
from Androidrank [10]. This study contributes information
about the growth of reward types during data set and insight
on the most- and least-appearing reward types. The taxonomy
of rewards presented in [26] (access, facility, sustenance,
glory, praise and sensory feedback, Table 1) is tested in the
context of mobile applications, and possible additions are
presented.

II. METHODOLOGY
The data set for the cumulatively most-installed Android
games from the year 2012 to 2020 was collected [10], and
the fifteenmost-installed games that were present during each
year were taken into the study, because, as [9] suggests, most
users are attracted to the most-installed applications.

The fifteen cumulatively most-in stalled games from the
‘‘Game Educational’’ section were selected from the same
source. The fifteen most-installed games were selected for
the study from the ‘‘Paid Apps’’ category. Two items were
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removed from the list of ‘‘Paid Apps’’ because they were
found to be applications and not games. The next two most-
installed games in the same category were selected to take
their spots in the data set.

Twenty randomly selected samples were also taken from
both ‘‘Game Educational’’ and ‘‘Paid Apps’’ categories. The
samples were selected randomly from the remaining posi-
tions in the 500 listed games after removing the 15 most
installed game applications. The selection was done through
a random number generation algorithm.

Reference [26] used a method in the study that produced
the typology in which the video game rewards were reviewed
from 10-15 minutes of gameplay footage. This study applies
a similar method. A search query was formed to find each
footage, and the Google search engine was used to find
gameplay footage from YouTube for each individual year.
The query was formed as follows: ‘‘name of the game AND
android gameplay AND site:youtube.com’’. The time limita-
tion tool of the Google search engine was also used to limit
the date of the results between January 1st and December 31st
each year. For example, the results from the year 2016 would
begin from January 1st 2016 and end on December 31st 2016.

Difficulties were encountered in the gathering of footage
for the cumulatively most-installed games from 2012 to 2020.
Some games were platforms for user-generated content that
held endless possibilities for the users to create gaming
experiences and rewards at will. These games were marked
as having all the possible reward types. Some games lost
popularity during the years, and no footage was found. These
individual cases were excluded from the data set.

A. EVALUATING REWARD TYPES
Two of this paper’s authors (evaluators) were given instruc-
tions to watch footage and type the rewards. The evaluators
observed the gameplay footage until they concluded that most
of the content available in the footage was seen (approxi-
mately 10 to 30 minutes was spent per game, depending on
the availability of the footage and the complexity of the game)
and listed the six different reward types found in the mobile
games. The definitions of reward types quoted to the exam-
iners were similar to how [26] explained them (see Table 1).
The data collection resulted in several tables containing

the year, names of the games and the individual reward types
found in the data set. These data were then compared between
the researchers and analyzed further.

B. ANALYSIS
Non-parametric Mann Whitney U test (MW) by using
R-software (version 4.1.3) was used to test whether the fif-
teen most-installed, paid game applications differed from the
fifteen most-installed educational games in terms of reward
types present (research question two). The same procedure
was done for the two data sets which contained the twenty
randomly selected data sets from each category (research
question four).

Mann Whitney U test was selected due to its robust-
ness to test ordinal data and compare statistical difference
between two groups [37]. For testing individual reward sys-
tem presence in paid applications and educational games,
chi-square test (X2) was used to compare dichotomous
measures (present/absent) of reward type presence in two
groups of games (educational/recreational) in R-software
(version 4.1.3). Chi-square test was selected due to its robust-
ness and performance with dichotomous variables [38].

The relation between the number of reward systems and the
order of the games in the top 15 cumulatively most-installed
games were examined for individual years from 2012 to
2020 by using the Kendall Tau-b correlation coefficient. The
results from the Kendall Tau-b correlation coefficient were
then calculated with Bonferroni correction to relieve possible
bias caused by multiple testing. Kendall tau was selected due
to its suitability and performance for comparing ordinal asso-
ciation of two variables [39]. Kendall tau b was performed
using kendall R package [40].

III. RESULTS
Using the search query, over 160 videos were found, and the
reward types were analyzed following the [26] typology. The
most popular reward type found in the data set was sensory
feedback (Table 2). Sensory feedback was found in every
game, usually in the form of a sound or a visual effect after a
player action was performed. The second popular reward type
was glory, which came in the form of points or achievement
systems. This was closely followed by access, because most
of the games had various levels to play. The number of
sustenance rewards was found to be steadily increasing in the
data set. Praise was usually given to the player in the form of
verbal and written praise after successfully completing a task
or a level, but it still did not see much appearance in the data
set when compared to other reward types.

The Cohen’s kappa values were calculated to assess the
agreement of researchers on different reward types. The value
produced by Cohen’s kappa was found to be in the range
of almost perfect agreement; however, it turned out after a
discussion that some vagueness was still apparent in the data
set; a common conclusion was reached after more discussion,
changing the value of the Cohen’s kappa to 1, which suggests
perfect agreement [41].

Figure 1 shows a steady increase in the number of individ
ual reward types found when the range of years is increased
in the data set. The number of reward systems found during
the year 2012 was, on average, a little over three per game.
This number rises to, on average, near five individual reward
types per game when moving forward to the year 2020.

A. POSITION ON THE LIST OF MOST-INSTALLED GAMES
The Kendall’s Tau values (Table 3) represent the correlation
between the number of reward types found in an individual
game and the positioning on the fifteen most-installed games
list. This test was repeated for each year from 2012 to 2020.
A Tau value of 0 means no relationship between the number
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TABLE 1. The reward typology presented in [26] including examples.

TABLE 2. The percentage of each reward type found in the range of years from 2012 to 2020.

FIGURE 1. The average number of individual reward types found in the
range of years from 2012 to 2020. The average number of reward types
can be seen to be steadily increasing from three to nearly five per game.

of reward types in a game and the position on the most-
installed list; a value of 1 is a perfect relationship between
the values.

B. RECREATIONAL AND EDUCATIONAL GAMES
Distribution of the amount of rewards between randomly cho-
sen paid game applications (n = 20) and educational games
(n = 20) had significantly different distribution (MW, W =
101.5, P = 0.007), recreational games having significantly
larger mean (MW, W = 101.5, F = 0.003).

TABLE 3. Calculating the correlation between the number of individual
reward types and the position in the most-installed games during the
data set from 2012 to 2020. The P-value is after Bonferroni correction.

The data show that there is a significant difference between
the types of individual reward types found between ran-
domly chosen paid game applications and educational games.
Figure 3 shows that paid game applications have more
(significantly different number) access (Chi-square, x2 =
7.03, df = 1, P = 0.008), facility (Chi-square, x2 = 10.99,
df = 1, P = 0.0009), sustenance (Chi-square, x2 = 6.14,
df = 1, P = 0.013). Reward types with no statistical differ-
ence between presence in paid game applications and educa-
tional games were glory (Chi-square, x2 = 1.6, df = 1, P =
0.206), praise (Chi-square, x2 = 0.53, df= 1, P= 0.465) and
sensory (Chi-square, x2 = 2.105, df = 1, P = 0.147).
Paid game applications in the fifteen cumulatively most

installed games data set sported 64 counts of various reward
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types (Figure 2) while educational games from the same
data set had 33 in comparison. The difference between the
number of total reward types in the two data sets is 51%, with
game applications having more rewards present. Distribution
of rewards between the fifteen cumulatively most installed
recreational games and educational games from the same data
set had significantly different distribution (MW, W = 199.5,
P = 0.0002), recreational games having significantly larger
mean (MW, W = 199.5, F = 0.0001).

The data show that there is a significant difference in the
types of individual reward types found between the data set
of the cumulatively most-installed paid mobile game applica-
tions and the most-installed mobile educational applications.
Figure 2 shows that recreational games havemore (significant
difference between recreational games) access (Chi-square,
x2 = 7.5, df= 1, F= 0.006), facility (Chi-square, x2 = 16.0,
df= 1, F < 0.0001), sustenance (Chi-square, x2= 110, df= 1,
F= 0.0009) and glory (Chi-square, x2= 5, df= 1, F= 0.025)
type rewards However, educational games seem to have more
rewards of praise, but not significantly (Chi-square, x2 = 1.0,
df= 1, F= 0.309), in addition to sensory rewards being equal
in both data sets.

When examining the amount of rewards present in the
15 most installed educational games to the randomly selected
games from the same data set there is no significant difference
(W = 169.5, p = 0.5127) in regards to the number of reward
types versus the position on the data set. There appears to be
a similar direction when comparing the fifteen most popular
paid game applications to a random set of twenty paid game
applications (W = 110.5, p = 0.1674).

FIGURE 2. The number of different reward types found in the
15 cumulatively most-installed mobile educational games and paid
mobile game applications 2022 data set.

IV. DISCUSSION
As shown in the figure 3 the educational games and paid game
applications appear to have different amount of reward types
present when comparing the randomly selected data sets of
each category.

When comparing the random sample of either recreational
game or paid game application data set to its corresponding
top 15 list it appears that the number of reward types does
not seem to affect the popularity of the game within the
data sets.

FIGURE 3. The number of different reward types found in randomly
selected 20 mobile educational games and paid mobile game
applications data sets.

Information was collected for this study about different
reward types found in the most-installed Android game appli-
cations in the Google Play Store. Fifteen applications were
selected because most of the users tend to predominantly
choose the most popular applications [9]. The rewards that
were categorized into six different categories found in [26]
are access, facility, sustenance, glory, praise and sensory
feedback. Cohen’s kappa value was found to be 1, which
suggests perfect agreement among the evaluators [41].

The results suggest that in the cumulatively most installed
games data set the most popular reward types in descending
order are sensory feedback, glory, access, sustenance, facility
and praise (Table 2). The dataset shows that some reward
types aremore popular than others. The occurrences in reward
types do not seem to follow the same pattern as in [26], which
reported, in descending order, facility, glory and sensory feed-
back as its most popular reward types in game applications.
Access, sustenance and praise were the least popular in the
same study.

As to why the results differ from the ones gathered
from [26], one possibility is that the definitions of the reward
types can be interpreted in various ways. One explanation
might simply be that the current trends in mobile gaming
have come to these types of games and reward types because
of random happenstance. It is also plausible that the mobile
platform provides some affordabilities and restrictions that
havemade the games designed in a different way. for example
it could be that sensory feedback is the most popular reward
type because the mobile devices and game engines usually
support the affordability of sound and visual effects, in addi-
tion to the target audience being mostly children in educa-
tional contexts [3]. This study also supports this view in the
context of recreational games. Most of the games available
in the market produce overt sounds and display visual effects
when actions are taken. It would be considered odd and not
user friendly if users were not visually and audibly informed
of their game actions, such as picking up a coin or completing
a level in the game. However, when the sound or visual
effect for picking up a coin becomes ‘‘overt,’’ it seems to
be subjective when comparing the level of sensory feedback
present in this study to the findings of [26]. It could be that
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mobile games are more suited for sensory feedback, but it
seems that differences in the definition of sensory feedback
is a more likely explanation.

Access or unlockable content was found to be among the
most popular reward types in the examined games. Unlock
able content, such as levels or different outfits for characters,
has been a part of the video game reward selection for a long
time and can be seen as a quite popular solution; levels were
in older and newer games, different outfits are in modern
games. Perhaps unlockable content was included in most
games because unlocking content can provide structure and
motivation to the users or create the feeling of progression.

It is interesting to note that, even though [26] reported that
they were unable to find a reward that would fit into multiple
categories at once, this study’s evaluators found some that
appear to do so. For example, in some ‘‘auto runner’’ games
such as Subway Surfers and theMinion Rush: DespicableMe
Official game, there is an item on the track that can be picked
up. The player is flung into the air for a short while when it
is picked up, which gains access to an otherwise inaccessible
environment (access) while avoiding a negative game state
by being unable to lose the game (sustenance) and collect-
ing coins without any obstacles in the way (increasing the
player’s effectiveness, facility). Therefore, it can be assumed
that the typology, as is, possibly includes rewards that match
multiple reward types at once.

Glory or point systems were found in most games in the
cumulatively most installed games data set, similar to [34]
who found that badges were the most popular reward in
the data set used in that study. Many of the glory rewards
found in the games, according to the evaluators, were point
systems inside the game to signify progress or collect rewards
and in-game currency to spend somewhere for unlockable
content rewards. The evaluators noted that the more mod-
ern the games they were looking at, the more likely it was
that the glory systems included achievements like those
described by [31].

The reward-type praise was found to be missing from most
of the games. Reference [26] defines praise as ‘‘praise’’ or
‘‘flattery to the player’’ via game systems, so defining this
reward type generated some discussion between the evalua-
tors. A clear definition between praise or flattery and stating
the situation in the game was formed. For example, if the
game states that the player has received a ‘‘double kill,’’ a
‘‘strike,’’ or has completed a level, this was treated as simply
information about the state of the game. However, it was
counted as praise if the player was directly praised, such
as ‘‘You are such a fast learner!’’. With this in mind, the
researchers suggest that future studies take into account the
difference between stating the state of the game and praise or
flattery, as the authors found this could quite easily confuse
users.

The facility and sustenance reward types were less popular
in the cumulatively most installed games dataset (Table 2).
This might be because the idea of improving your character’s
performance or having sustenance mechanics such as health

potions (avoiding negative game state) often assume that the
player has a character or that a negative game state can be
achieved. The evaluators discussed the very definition of
‘‘negative game state’’ as mentioned by [26] in the definition
of rewards of sustenance. For example, in the My Talking
Tom games, it might be seen as funny by juveniles to see the
character hungry or dirty if the character is not taken to the
bathroom, because the sounds and gestures can be seen as
entertaining in a fictional character.

It is interesting to note that, even though [19] suggests that
having more rewards improves the user experience, a game
can be popular with only one or two reward types, although
several different reward types are often found together among
the most popular ones.

The evaluators discussed in which reward-type category
customization of ‘‘skins’’ or different visual materials for
game objects would belong. A process of elimination decided
that skins were rewards of access because they were similar
to ‘‘inaccessible environments or environmental objects.’’
It might be worth investigating the possible addition of a
separate reward type, ‘‘rewards of customization,’’ due to the
popularity of ‘‘skins’’ present in the data set. This would
increase the accuracy of reward type research. It was also
noted that points and achievement systems that were together
in the ‘‘rewards of glory’’ were often present separately, and
it would be interesting to further separate rewards of glory
into its own sub categories. such as ‘‘points,’’ ‘‘achievements
or badges’’ and ‘‘other’’.

During the assessment of different reward systems in the
cumulatively most-installed educational games as of 2022,
the evaluators found that some games in this category were
questionable in educational quality, because the end goal
of learning (as defined by [11]) was unclear, a finding that
supports the view in [1], in addition to having very aggressive
monetization schemes. The researchers noted that the games
based on popular franchises were often more focused on
entertainment, and games funded by less known organiza-
tions appeared to promote learning more than the previously
mentioned games.

The evaluators noted that the diversification of applications
mentioned in [4] was not apparent in the game applications,
because there were numerous games that would be indistin-
guishable from each other if the models were swapped, such
as ‘‘auto runner’’ games. The evaluators were unable to see
any serious or educational video games present in the most-
installed games data sets other than the 2022 cumulatively
most-installed educational games data set, even though the
number of serious and educational video games has increased
during the years [6].

A. RESEARCH QUESTIONS AND LIMITATIONS
The answers to the research questions presented in the intro-
duction to this study can be seen from the analyzed data.
Figure 2 shows that the fifteen cumulatively most-installed,
paid game applications and educational games for mobile
have significant differences in reward types present in the
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individual games, in addition to recreational games having
51%more counts of reward types found. The average number
of individual reward types found in the 15 most cumulatively
installed games in both paid game applications and the educa-
tional game application data sets showed no significant differ-
ence when compared against the 20 randomly selected games
from the same category. In comparison, the 20 randomly
selected games from each categories had significant differ-
ences in the number of reward types present. Recreational
game applications have more rewards of access, facility, sus-
tenance and glory while being equal in the sensory feedback
rewards to the educational game counterparts. Praise was not
found in the game applications but was present in some of the
educational games.

An individual game was found, on average, in four data
sets with each data set representing one year of games.

Table 3 shows that the number of reward types present
in the individual game does not significantly correlate with
the positioning of the game in the data set because the data
varies from year to year. The years 2012 and 2014 show a
statistically significant correlation with the number of indi-
vidual reward types present and the position on the list. This
may warrant more research into mobile game reward types
from 2000 to 2010 to see if the trend started or existed
during these years. There is a possibility that the game com-
panies realized during the early 2010s that more rewards yield
more profits and started to implement more reward types
afterwards.

The ‘‘freemium’’ monetization model as presented
in [27] was seen as a popular choice in the 2012-2020 cumu-
lative data set. A game that did not have some reward types
when it first appeared in the data set or that had some added
often had glory or access type rewards that were directly
tied to monetization schemes. Many of these mechanics were
often included in the starting experience of the game for free
and were then turned into purchasable benefits later on in
the game. Achievement systems as described by [31], battle
passes similar to the ones examined in [30], loot boxes and
in-game currencies, all started to spread in the data set as
time progressed from 2012 to 2020. Various methods of
obscuring from the player what they are buying and how
much they are buying it for (as seen in [29] and [27]) were
noted. The evaluators found that, in addition to reward types,
the number of penalty mechanics for monetization schemes
gained popularity from 2012 to 2020 as various ‘‘wait× time
to play, build or hatch’’ mechanics emerged.

This study’s findings support the view presented in [42]
and [36] that suggests that more reward types increase the
player enjoyment in recreational games. More research is
needed on player engagement in educational [20] and recre-
ational contexts. The games that were evaluated for this
study rarely showed signs of overlay achievement and trophy
systems, as were seen on other platforms [32]. The games
that had achievement systems added to them were popular
even before achievement systems were added. This suggests
that, even though reward systems can be most effective when

applied in environments where the users are not very moti-
vated [24], this does not mean that they are not applied to
activities that are already enjoyed by many. Many of the
achievements that were seen by the evaluators were randomly
awarded for doing very basic tasks necessary for the games
and not many people viewed in the footage seemed to notice
or care about the achievements. Had the players in the footage
looked at the achievements more closely or aimed to com-
plete some more complicated ones on purpose, it could have,
in theory, increased the players’ interest and enjoyment [23]
and guided player behavior [24]. This is similar to [25] some
players who were noticed being visibly more immersed in the
game after picking up rewards.

This study is limited to the fifteen most-installed appli-
cations shown in Androidrank’s ‘‘Game Educational’’ and
‘‘Paid Apps’’ category selections and cumulative game instal-
lation data. Whether or not these games are educational or
not is out of this study’s scope. The category selection for
each reward type found in the selection of games is prone to
human error. The data from the year 2022 was currently not
available for the research team so it was not presented in this
study. Other mobile platforms were not included in this study,
because the same data sets were unavailable for this research
from the Apple, Windows or other alternatives.

V. CONCLUSION
As the competition in the recreational video games industry
grows and every game company wants to maximize the rev-
enue generated, research into reward systems is necessary in
order to understand and guide player motivation. Similarly
the field of educational games hopes to grasp similar levels
of enthusiasm and enjoyment to their products for serious
purposes. Understanding the motivation behind the applica-
tion of various reward systems and their popularity is key to
guiding the future of video game reward systems research.

In this study it was found that the average number of
individual reward types in recreational games has steadily
increased in the range of years from 2012 to 2020. The
average number of reward types in the beginning of the data
set (2012) was three per game. When looking at the data from
the year 2020 the number had risen to on average near five
different reward types per game. There appears to be no direct
correlation with the number of reward types present and the
position on the list.

The same can be said when comparing a random sample
of 20 games from the top 500 most cumulatively installed
game applications lists to each other. Paid game applications
appear to have significantly more reward types present when
comparing the 15 most installed paid game applications to
the educational game applications. However no significant
difference can be foundwhen comparing the 15most installed
game applications to the 20 randomly selected game appli-
cations in either paid game application or educational game
data sets.

The impact of this research can be achieved with the
novel findings that the number of individual reward types has
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steadily risen over the years and that there is no direct cor-
relation with the number of individual reward types present
to the popularity of the game. This research has also shown
support to the idea that educational games have individual
reward types present when comparing to games made for
purely recreational purposes. As this study suggests that the
number of individual reward types does not correlate with
the popularity of the game in the data sets it suggests that
the efforts of game designers are better spent in the quality
of reward types present over the quantity. However as the
games in the longitudinal data set grew with age the number
of reward types added had also increased. Many of these
newly introduced reward types were directly associated with
monetization schemes. With this knowledge it is possible to
start further researching the field of reward types in video
games in more specific scenarios and practical applications.

VI. FUTURE RESEARCH
Research in the field of reward types and application of said
types in educational, serious and recreational games appears
to be lacking in depth and variety. Answers to questions such
as which reward types are the most common on platforms
other than mobile or various genres and, even more impor-
tantly, why they were chosen to be included in said games
remain unclear. The authors hope to see more applications
and games reviewed for different reward types in the future.
Understanding why and when reward types work is key to
building more engaging educational and recreational games
and to help increase the popularity of educational applica-
tions [17]. An increasing number of various mobile devices,
such as tablets [2], educational technology [5] and mobile
games [8] are gaining in popularity. Thus, it is important to
avoid poor quality results from evaluation tools [16] and to
focus more on the enjoyment of the learning process (shown
to increase the possibility of a successful learning experi-
ence [18]) to produce more data that shows that educational
games can improve learning outcomes [13], [14], [15].

Regarding future research in the field of reward systems,
the researchers suggest adding data points by explaining
how the rewards were obtained, in addition to expanding the
reward typology presented in [26] into relevant subcategories.
The researchers encourage research in the field of reward
types and systems in contexts other than gamification (as it
appears to be the most popular one [7]). The duration of
gaming sessions in the different games could be taken as a
data point for comparison with [22]. The interaction of the
player and the reward system could be observed with eye-
tracking technology or more traditional methods, such as
recording footage, to gather evidence on the effects of various
reward types in games.

The presence of individual reward types and the longevity
of the game on the list of the most-installed games would
also be an interesting comparison for future research. Using
different application stores, countries, more data points from
Androidrank [10] or similar sources, game popularity can be
analyzed to further improve the body of literature on reward

types in games for entertainment and education, which can
then be taken as additional data points for future research.
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