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Abstract

This study investigates the effects of optional difficulty settings, badges,
points, and educational rewards on intrinsic motivation. We provide insights
into how reward structures affect intrinsic motivation and in-game progression,
tested in a bird-matching game where players match species with names. These
findings are significant for designing educational games that effectively
engage and motivate players. We created two versions of the game: one version
with ‘pointification’ rewards (badges and points) and another with educational
rewards (learning materials and bird sounds). The effect of voluntarily
increasing the difficulty of the game is also investigated. In-game analytics of
66 sessions are examined. In addition, the players’ Intrinsic Motivation
Inventory (IMI) survey scores are calculated. Further statistical analyses (t-
tests, visualizations and other calculations) were performed using R software.
The analyses indicate that 'pointification' and educational rewards show no
statistically significant difference in either the in-game progression or IMI
scores of players. The findings show that intrinsic motivation is unaffected by
either points and badges or educational rewards. However, voluntarily
increasing the difficulty is shown to increase the IMI scores of players. This
study expands on the discussion of alternatives to 'pointification' and provides
new insights on the optional difficulty systems in educational games.

1. Introduction

Researchers who study serious games often read publications such as [3], which discuss a field
of research positioned between utilitarian systems (such as a banking system, used for a
purpose) and hedonic systems (like games, used for enjoyment), known as “gamification”.
There is no one universally accepted definition for this term. One of the most often cited is “the
use of game design elements in non-game contexts” [1]. The big idea is to “transfer the
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motivational effects of games into education”, as [4] put it. The question of where and how
gamification should be applied (and to what effect) is still left unanswered [2].

The term “gamification” was documented for the first time in 2008 [1]. The number of
publications in this field of research has rapidly increased after the year 2010 [1,5]. The
findings about the effects of gamification on motivation and engagement are inconsistent [2],
and there is no consensus on when and where to apply gamification [2].

In this study we investigate the effects of optional difficulty settings, badges, points and
educational rewards on intrinsic motivation. This is done in the context of an educational bird-
matching game where players match bird species with names. We created two different
versions of the game, one featuring ‘pointification’ rewards such as points and badges and the
other offering educational rewards such as additional learning materials and bird sounds. This
study examines the in-game analytics collected from 66 gameplay sessions in addition to
evaluating the results of a questionnaire that is designed to evaluate intrinsic motivation.

The following sections will discuss the current state of gamification research, including various
gamification elements, the role of intrinsic and extrinsic motivation, methods of measurement,
and current debates in the literature. Furthermore, we will identify the gaps in literature and
explore the use of alternative rewards and difficulty settings in motivation research.

11 Background

The field of gamification research is ripe with studies about badges and points [6]. Some studies
say that adding points, achievements and badges to your project will boost motivation and
increase self-efficacy and that they are "loved by most students™ [7]. Indeed, a 2020 study that
surveyed the perception of gamification elements from students found that levels and points
were among the most highly valued gamification elements while timer a was the least valued

[8].

Even if end users love points and badges, how much reward is enough and in what context?
Short answer: we do not know. Recreational games have more variety in different types of
rewards when compared to educational games [9]. Studies have found that the greater variety
of rewards could positively influence interest and enjoyment [10] and provide a better
experience [11]. The sense of effort and enjoyment can even be enhanced by giving out greater
rewards [11]. Others, on the other hand, say that the number of in-game rewards does not affect
the sense of feeling rewarded [12]. The body of research shows mixed results.

If our understanding of gamification and its proper application were to improve, we could
increase engagement metrics. Individual studies have shown that gamification can be used to
increase participation in online courses [13] and increase the time that a system is used for [14].
It has been stated that "motivated engagement is essential in educational interventions” and
that the design of an educational game that produces such engagement is not an easy feat [15].

Some say that we should focus on the core mechanics and making the game more enjoyable to
the player rather than fixating on in game rewards [12]. For example, the difficulty of a game
has been tested and shown that self-selected difficulty is the most motivating [16]. If randomly
given difficulty, the easiest difficulty setting appears to motivate the most [16]. In short, there
are multiple different ways to implement gamification and many of them seem to affect
motivation. But this raises more questions: what exactly is motivation and how do we measure
the effectiveness of an individual game mechanic or a gamification element?
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To understand what motivation is, we must discuss the two kinds of motivation that are often
investigated in gamification research: Intrinsic and Extrinsic motivation. Intrinsic motivation
is generally defined as the internal drive to take an action rather than doing it for an outside
(extrinsic) reward [17]. In practice the difference is studying bird names because you want to
learn to recognize species in the wild (intrinsic motivation) and studying bird names because
you want to get a good score from an exam (extrinsic motivation).

The effects of gamification elements on intrinsic motivation have been a research subject for a
while now. A systematic review of studies between 1990 and 2020 shows that badges and
points may improve intrinsic motivation [18], while some empirical studies report that intrinsic
motivation is not affected by badges [19, 20]. Now that we understand what motivation is (and
that we have no clue what element affects it and why), we can delve into how it’s measured.

The Intrinsic Motivation Inventory (IMI) survey is one of the most frequently used
standardized questionnaires in games user research [21]. It is based on self-determination
theory, which is popular in gamification studies [22]. The original survey was first used in 1982
[23] and the current iteration has six subscale scores: interest/enjoyment, perceived
competence, effort, value/usefulness, felt pressure and tension in addition to perceived choice
while performing a given activity [24]. The subscales measure their namesakes and are
calculated based on several questions such as “This activity was fun to do.” That is rated on a
scale of 1 (not at all true) to 7 (very true). The first subscale, interest/enjoyment is the most
used subscale in games user research [25]. It is also the only subscale in the survey that
specifically assesses intrinsic motivation [24].

The use of standardized questionnaires makes the comparison between studies easier. The
easier the comparison between the studies, the easier it should be to identify which gamification
elements have effects on intrinsic motivation. Despite this obvious advantage that comes with
using standardized questionnaires, the number of studies in gamification that use these to
measure outcomes is low [21].

The IMI survey has been used in a wide variety of fields and applications. For example, [26]
used the IMI survey to measure the effect of a serious game on children undergoing urotherapy,
but no significant effects were found. [27] studied shallow gamification elements in a
mathematics trails application and found that, while performance parameters improved, there
was no significant impact on motivation. [28] used IMI to study motivation in a priorisation
game. They measured on the subscales of value/usefulness, enjoyment/interest and
effort/importance. They found a statistically significant increase in intrinsic motivation and
enjoyment with the gamified task. [29] wused IMI interest/enjoyment, effort,
competence/autonomy subscales to study points, leaderboards and badges. They found that
badges and a leaderboard contribute to intrinsic motivation and performance.

1.2 Knowledge gap

Gamification is a widespread practice but only a few studies are carefully designed and
empirically tested [30]. The mixed results in the literature have left us, gamification
researchers, confused about which gamification elements should be implemented where and
why [2]. Our understanding of the influence of gamification on our motivation and behavior
has been discussed as a “black box” [32]. Most of the studies that discuss rewards in
gamification are discussing theory and there is a need for practical studies [5].
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The empirical research should include “surveys that measure latent psychological variables”
[13]. The goals of the individual users should be considered [3] and the studies should be
directed to discovering alternatives to points and badges [32, 33].

Some studies have been done to expand the concept of reward to educational content. A week -
long study that focused on sustainability marketing outcomes found that badges and trophies
significantly enhanced knowledge in the field. Comparatively, the same study found that
educational rewards had little impact [34]. Educational cards were used as a reward for fifth
grade students, and it was found that the application did motivate the students to use a
vocabulary learning system [35]. There is a dire need to expand the literature that explores
alternatives like this and measures their outcomes with standardized surveys.

There are studies that implicate that gamification can have a positive effect on intrinsic need
satisfaction [32] but the effect of individual gamification elements on intrinsic motivation
remains a mystery [29] The gamification studies in the context of educational games appear
promising but the influence of gamification on extrinsic and intrinsic motivation is left
unexplored [36].

In short, we do not know which gamification elements affect what outcomes. Reviews on the
field comment frequently on the lack of studies that systematically investigate this [3, 32]. To
answer these calls to empirical research, we must procure a variety of different gamification
elements to test out and measure the effects using standardized questionnaires.

1.3 Objectives of the study

The mystery behind the “black box™ of the effects of individual gamification elements on
intrinsic motivation has us excited. There is much to learn and clear-cut ways to achieve
knowledge. In this study we will expand on the body of literature in gamification and reward
research in new directions. This will be done by altering a simple bird name matching game.
The educational game consists of matching a picture of a bird to its correct name.

We will create two versions of the game. One version will reward players with “pointification”
rewards (points and badges, as described by [4]) and customizable background options. The
second version will explore alternative options to pointification rewards. These rewards will
be educational and perhaps more valuable to the players who have intrinsic motivation to learn
bird names. The rewards we have chosen for the second version are: bird names in latin, bird
sounds and additional information about the birds.

In addition to exploring the effect of these educational rewards when compared to
“pointification” rewards, we will explore the effect of using optional difficulty modifiers. The
students will have the opportunity to voluntarily add a timer, increase the number of correct
guesses or the answer options and change the language of the bird names to latin. Interested
students will be randomly given the “pointification” or the “educational” version of the bird
matching game (with the option to use difficulties if they so choose) online, along with the IMI
survey.

By comparing the IMI questionnaire responses between the “pointification” and “educational”

versions and the students who used or did not use optional difficulty modifiers we hope to
discover answers to the following research questions:
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1. How do the IMI questionnaire scores of the students differ with the “pointification”
rewards when compared to “educational” rewards?

2. How do the IMI questionnaire scores of the students differ with the use of optional
difficulties when compared to those who did not use difficulties?

3. Do the “pointification” rewards, “educational” rewards or the use of optional difficulty
modifiers affect how far the players progress in the game?

2. Methodology

Data for the study was collected during the year 2024 from the January 29th to the 5th of
February. During this time the biology/geography departments of four large universities of
Finland were contacted with the opportunity to participate in the research. The students were
shared an information leaflet in their respective information channels. The leaflet instructed
the players to participate in the research by playing the bird naming quiz game online.
Individuals who had connections to bird watching groups contacted the researchers and asked
for a permission to share the leaflet to other interested participants and the permission for this
was granted. The players were able to participate in the research by playing the browser-based
game on their computers or other mobile devices. The data regarding decisions made during
the game and the Intrinsic Motivation Inventory survey [23] was sent to the research team after
a play session and was analyzed.

Questions from the [IMI questionnaire sections “interest/enjoyment™ (Table 1),
"effort/importance” (Table 2) and "value/usefulness™ (Table 3) were chosen as they suit the
purpose of answering the research questions of this study. The questions were randomly
ordered and presented to the players in the end survey available at the end of the play session
in game.

Table 1. IMI questionnaire questions for interest/enjoyment. Seven items in total.

Number Likert statement (7-point scale)

1 | enjoyed doing this activity very much.

2 This activity was fun to do.

3 | thought this was a boring activity.

4 This activity did not hold my attention at all.

5 | would describe this activity as very interesting.

6 | thought this activity was quite enjoyable.

7 While | was doing this activity, | was thinking about how much | enjoyed it.

Table 2. IMI questionnaire questions for effort/importance. Five items in total.

Number Likert statement (7-point scale)
1 | put a lot of effort into this.
2 | didn't try very hard to do well at this activity.
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3 | tried very hard on this activity.
4 It was important to me to do well at this task.

5 | didn't put much energy into this.

Table 3. IMI questionnaire questions for the average value/usefulness. Seven items in total.

Number Likert statement (7-point scale)

1 | believe this activity could be of some use to me.

2 | think that doing this activity is useful for learning bird names.

3 | think this is important to do because it can teach bird names.

4 | would be willing to do this again because it has some value to me.
5 | think doing this activity could help me to learn bird names.

6 | believe doing this activity could be beneficial to me.

7 | think this is an important activity.

The data was split into different categories. First, the players with the “educational” (edu) and
“pointification” (point) versions of the game were separated and analyzed. In a similar manner
the players who used the difficulty system were categorized into two data sets: the UD (Used
Difficulties) and the DUD (Did not Use Difficulties). Further analysis (T tests, visualizations
and other calculations) was done using the R-software (version 4.1.3).

21 The game

Before the game is first loaded the game randomly assigns the player with either the educational
reward version or the point version of the game. When the game is first loaded, the player is
asked to select the language; the given options are English and Finnish. After reading about the
purpose of the research the player is presented with the level map (Figure 1). The level map is
designed in a way that allows the player to choose the levels they wish to play. At the very
beginning, two level options are available (as can be seen from Figure 1).
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Figure 1. The level map is the first screen that the player is presented at the beginning of the game. In
the middle the levels of the game are presented. Skull icons with orange coloring represent available
levels. Lock icons with a grey background represent levels that are currently locked. There are buttons
for settings and information on the bottom left and top right corners of the screen, respectively.

.“’.

From the level map the player can access and view different information screens that are
available for each level (Figure 2). The information screens show information about the
rewards presented in the game and the individual birds. The birds that are to be named in this
game have been selected from common Finnish birds that appear in university level courses.
The game levels contain different bird families that have been grouped together. For example,
one of the first levels contains birds from the Gaviiformes, Pelecaniformes and Anseriformes
families (Figure 2).

Press here when vau are done nlavina. \ B’
e Gaviiformes, Pelecaniformes,
Anseriformes and x
Podificpediformes I Unlock latin name as a reward

sSsoeses

From Wikipecia, the free encyclopedia

Unlock as a reward

tThroated loon
-a Unlock sound as
==

SEISCT areward

Figure 2. Info screen of a level in the game. On the left the bird families that this level consist of can be
seen. Below that the individual bird pictures and their names can be viewed by pressing the buttons on
the sides of the image of the bird. Another window shows some of the reward types that can be unlocked
with gameplay.

After selecting the level from the info screen the player is presented with the difficulty screen
(Figure 3). The difficulty screen contains further details about the available difficulties and
change when difficulties are added or removed.
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Figure 3. The difficulty screen. This is a screen
that is shown right before gameplay and allows
the player to select additional difficulties.
Difficulties with explanations are on the right side
of the screen. Instructions of use are in the top left

HOW IT WORKS
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1. Select difficulties (optional) -@
2Play
'NUMBER OF CORRECT GUESSES
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U e e @5 g Potmma
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Figure 4. The difficulty screen with three

difficulties selected. The selected difficulties are 1
count of timer and two counts of additional answer
options. The bar on the left has been filled and an
information text under it states that a reward can

corner. The bar below instructions fills or
depletes when difficulties are either added (+ -
buttons) or removed (- -buttons).

be chosen after the level has been completed.

The difficulties that are available are a timer, an increase of number of correct guesses, an
increase in the number of answer options and a change in the language in which the bird names
are. Table 4 shows a more detailed list of the available difficulties.

Table 4. A detailed table of the difficulties available. Each difficulty has multiple levels ranging from 0 (no
difficulty) to difficulty level 3 (most difficult). The timer always gives 3 seconds more to the timer for
correct answers and reduces 2 seconds from wrong answers. The difficulty level 0 language of the
game depends on the language that the player chose at the beginning of the game session.

Difficulty Level O Level 1 Level 2 Level 3

Timer No timer 45 second timer 30 second timer 15 second timer
Number of correct guesses 2 3 4 5

Number of answer options 3 4 5

Language English/Finnish Latin

Once three difficulties are added, the screen explains that conditions have been met for a reward
after successfully completing the level, as can be seen from Figure 4. The game can be started
with or without difficulties by pressing the "Play™ button at the bottom right of the screen.

The gameplay is designed to work as a quiz. Each level contains a variety of bird images from
the selected level. The player is presented with an image of the bird and several buttons with
different bird names (Figure 5). Each bird has multiple different pictures that appear in random
order and have to be named correctly a set time in a row. In the Figure 5 it can be seen from
the top left that the difficulty selected for this level is set to two times in a row. After being
correctly named, the player is then presented with another bird from the pool of 27 possible
birds on this level (Figure 5). Once the bird has been named correctly a set number of times,
the pool of possible birds shrinks from 27 to 26 and so on until all the birds have been named.
If the player is not successful in the attempt and there is a difficulty in place that enables failing
the level (the timer) the player is presented with the option to either go back to the level map
screen or to restart the level. If the player is successful at naming all the birds the player is
presented with a stage clear screen (Figure 6). If the player has selected enough difficulties,
there will be different rewards to select from depending on the version of the game that the
player had access to. If the player was assigned the point version of the game this screen also
presents a score that is calculated based on the number of birds correctly named.
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Figure 6. The stage clear screen. This screen
presents the player with an option to select one of

Figure 5. The gameplay screen. In the middle of three educational rewards.

the screen there can be seen a picture of a Black-
throated loon. The player has to press the correct
name from the five different bird name options on
the bottom of the screen. A timer can be seen
running down on the left side of the screen. The
bird has been correctly named 0 out of the
required 2 times as can be seen from the top left
of the screen. An exit button is at the bottom left
of the screen.

Before the play session started the game assigned the player randomly with either educational
version or the point version of the game. The only difference between these two versions are
the rewards available. Table 5 shows a detailed list of the different rewards included in each
version.

Table 5. Table with the list of different rewards available in each version of the game. The rewards are in no
particular order. The rewards are accessible from the info screen that can be seen before selecting a
level on the level map screen.

Version Reward 1 Reward 2 Reward 3
Educational (Edu) Bird names in latin Bird sounds Additional information about the birds
Pointification (Point) Badge Double score Background options

After selecting a reward or ending the level the player is presented with the level screen map
(Figure 1). If the level was successfully completed the map has changed to open new levels for
play (As can be seen in Figure 7). After enough levels with the difficulties have been completed
and the rewards unlocked the info screen of the player shows the earned rewards (Figure 8).

Press here when vou are dane slavina,
= Gaviiformes, Pelecaniformes.
Anseriformes and
Podificpediformes

p f*\ Highestscore: 0

@ p——

S 'ﬁ;\ —
Y d Eatkgvmmd options unlocked! Change
thr e A T oon background from setings

Figure 7. The level map screen. In this screen a Figure 8. The info screen of a player that has
|eve| has been Successfu”y Comp'eted (as Unlocked a" Of the “pointification" (pOInt) Version
indicated by the blue color and the lack of a skull rewards.

icon). Routes to new levels have been unlocked.
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After the player decides that they have played enough of the game, the level map screen
(Figures 1 and 7) shows a button stating, "Press here when you are done playing.”. This button
opens the IMI questionnaire that can be filled and sent to the research team. This ends the game
session.

3. Results

During the data collection period 66 unique play sessions were gathered for further analysis.
31 play sessions were collected from players that were assigned the “educational” (edu) version
of the game. The remaining 35 sessions were collected from players of the “pointification”
(point) version. The data collected from these two versions were separated and analyzed. In
addition, the analysis separates the 31 participants who used the difficulty system, UD (Used
Difficulties), from the 35 players who opted not to add difficulties, DUD (Did not Use
Difficulties), to their game session. The analysis between the two different versions and the
difficulty user analysis are done separately from each other.

3.1 Educational and pointification data sets

35 Participants played the version of the game with educational rewards. 31 Participants played
the version where the rewards were double points, a badge and customized backgrounds. The
edu and point versions had no statistically significant difference in the number of levels
completed in the data sets (t = 0.21564, df = 64, p-value = 0.83). On average the Edu data set
participants completed 3.4 levels and the Point data set participants completed 3.2 levels. The
mean levels completed was 3.3 for the edu version and 3.1 for point version. Figure 9 shows
that both versions had players who didn't complete any levels and players that completed all of
them.

Levels completed

10
|

Levels

Edu Point

Version

Figure 9. The variance and mean of the number of levels completed for the “Educational” (Edu) and
“Pointification” (Point) versions of the game.

Analysis for the IMI survey responses for the average interest/enjoyment in both data sets show
that there is no statistically significant difference in any of the seven questions that were asked
from the players (Table 6). The biggest difference in these average scores is 0.2. The variance
in average score is slightly larger in the point data set (Figure 10).
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Table 6. IMI questionnaire responses for the average interest/enjoyment. Edu is the educational rewards
data set and Point is for the gamified rewards data set. Total score is calculated by summing the
statements. The score for the statements with (R) behind them is calculated by first subtracting 8 from
the score. This is done because the statements have a negative connotation when compared to the
other questions.

Likert statement (7-point scale) Edu Point p
1 | enjoyed doing this activity very much. 4.3 4.4 0.8725
2 This activity was fun to do. 4.8 4.8 0.9673
3 | thought this was a boring activity. (R) 25 2.3 0.5284
4 This activity did not hold my attention at all. (R) 2.0 2.1 0.6915
5 | would describe this activity as very interesting. 4.0 4.1 0.8972
6 | thought this activity was quite enjoyable. 4.2 4.2 0.9335
7 While | was doing this activity, | was thinking about how much | enjoyed it. 3.7 3.6 0.8995

Total score 325 32.7 0.9578

Average interest/enjoyment Average eHort/importance

45
1
30
I

40
25
|

score

30 35

score
20

25
!
15

10

Edu Paint Edu Point

15 20

Version Version

Average value/usefulness

Edu Point

Version

Figure 10. The mean interest /enjoyment score for participants who had the educational version of
the game was 32.50 while the participants who had the point version of the game had a mean score of
32.61. The mean for effort/importance was 20.50 for the edu version and 21.7 for the point version. The
average value/usefulness score for the edu version is 29.73 while the point version had 30.64.

The IMI survey responses for effort/importance analysis shows that there are no statistically
significant differences in any of the questions asked (Table 7). The table shows that there is a
1.2 score difference for the average total scores for both data sets. The point data set had a
slightly larger variance and mean as can be seen from Figure 10.
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Table 7. The IMI questionnaire responses for the average effort/importance. Edu is the educational rewards
data set and Point is for the gamified rewards data set. Total score is calculated by summing the
statements. The score for the statements with (R) behind them is calculated by first subtracting 8 from

the score.

Likert statement (7-point scale) Edu Point p
1 | putalot of effort into this. 3.8 3.9 0.7754
2 Ididn’'t try very hard to do well at this activity. (R) 35 3.2 0.5538
3 |tried very hard on this activity. 45 4.8 0.5958
4 |t was important to me to do well at this task. 3.9 4.3 0.3808
5 1 didn’'t put much energy into this. (R) 4.2 4.1 0.6617

Total score 20.5 21.7 0.5007

Similarly, the IMI average responses for value/usefulness show no statistically significant
difference (Table 8) and the point version has a slightly larger mean (Figure 10).

Table 8. The IMI questionnaire responses for the average value/usefulness. Edu is the educational rewards
data set and Point is for the gamified rewards data set. Total score is calculated by summing the

statements.

Likert statement (7-point scale) Edu Point p
1 | believe this activity could be of some use to me. 5.0 5.4 0.2801
2 | think that doing this activity is useful for learning bird names. 5.6 55 0.8365
3 I think this is important to do because it can teach bird names. 49 5.4 0.1776
4 | would be willing to do this again because it has some value to me. 4.6 4.3 0.6182
5 | think doing this activity could help me to learn bird names. 5.6 5.8 0.4961
6 | believe doing this activity could be beneficial to me. 5.0 5.0 0.873
7 | think this is an important activity. 4.0 4.6 0.148

Total score 34.7 36.0 0.599

3.2 Difficulty data sets

On average the “Used Difficulties” (UD) data set participants completed 3.3 levels and the
“Didn’t Use Difficulties) (DUD) data set participants completed 3.1. The use of different
difficulty options spread evenly between the Edu and Point data sets (Table 9). The difference
in the mean levels completed for the UD and DUD data sets was 0.11 (Figure 11). 35
Participants chose not to increase the difficulty of gameplay. The number of participants who
used at least one difficulty is 31. Out of the participants who increased the difficulty 15 of them
chose to take a reward at the end of the game session. The analysis shows that there is no
statistically significant difference in the number of levels completed in either UD or DUD data
sets (t =-0.19782, df = 64, p-value = 0.8438).
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Table 9. A detailed table of the number of participants who increased the difficulty of gameplay and the
difficulties they used. For example, 10 participants from the educational data set used a timer. The
“educational” (edu) and “pointification” (point) data sets are represented.

Data set Timer Number of correct guesses Number of answer options  Latin
Edu 10 11 10 5
Point 12 13 17 5
Total number of participants 22 24 27 10

Levels completed

levels

Used difficulties?

Figure 11. The variance and mean for levels completed for “educational” (edu) and “pointification”
(point) data sets.

The analysis for the IMI survey responses for the average interest/enjoyment shows that the
fourth question (This activity did not hold my attention at all) was statistically significantly
different between the data sets (Table 10). The data set as a whole had an average score of 23.5
for the UD data set and 19.1 for the DUD data set. Figure 12 shows that the participants who
used difficulties showed a slightly smaller variance in responses.

Table 10. The IMI questionnaire responses for the average interest/enjoyment. UD (Used Difficulties)
participated by raising the difficulty of their game and DUD (Didn't Use Difficulties) did not. Total score is
calculated by summing the statements. The score for the statements with (R) behind them is calculated
by first subtracting 8 from the score. p-values less than 0.05 are marked with a *.

Likert statement (7-point scale) ub DUD p
1 | enjoyed doing this activity very much. 4.3 4.4 0.7085
2 This activity was fun to do. 4.8 4.8 0.9385
3 I thought this was a boring activity. (R) 2.3 25 0.5174
4 This activity did not hold my attention at all. (R) 1.7 2.3 0.03612*
5 |would describe this activity as very interesting. 4.1 4.0 0.8598
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6 | thought this activity was quite enjoyable. 4.3 4.1 0.7181
7 While | was doing this activity, | was thinking about how much | enjoyed it. 3.7 3.6 0.7528

Total score 23.5 19.1  0.6085
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Figure 12. Three boxplots showing the variance and mean for the measured IMI survey results.
The means of average interest/enjoyment, effort/importance and value/usefulness. All the boxplots
showcase the differences between the UD and DUD data sets.

Table 11 shows that the comparison between UD and DUD data sets in the average
effort/importance analysis shows several statistically significantly different average scores.
The questions 3-5 and the total score all show significant difference. These items were "I tried
very hard on this activity”, “It was important to me to do well at this task" and "I didn't put
much effort into this". The total average score for the UD data set was 23.5 while the DUD
average total score was 19.1. The mean in the data set who used difficulties is higher, as can
be seen in Figure 12.

Table 11. The IMI questionnaire responses for the average effort/importance. UD (Used Difficulties)
participated by raising the difficulty of their game and DUD (Didn't Use Difficulties) did not. Total score is
calculated by summing the statements. The score for the statements with (R) behind them is calculated
by first subtracting 8 from the score. p-values less than 0.05 are marked with a *.

Likert statement (7-point scale) ubD DUD p
1 | put a lot of effort into this. 4.2 3.6 0.1657
2 | didn’t try very hard to do well at this activity. (R) 3.0 3.6 0.1885
3 | tried very hard on this activity. 5.2 4.1 0.01569*
4 It was important to me to do well at this task. 4.6 3.7 0.0238*
5 | didn’t put much energy into this. (R) 3.5 4.7 0.004811*
Total score 235 19.1 0.01215*
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The analysis of the IMI survey responses for the value/usefulness (Table 12) reveal no
statistically significantly different results from either data set. The average total score differs
by 0,6. The variance and mean in this data set is slightly higher in the DUD data set (Figure
12).

Table 12. The IMI questionnaire responses for the average value/usefulness. UD (Used Difficulties)
participated by raising the difficulty of their game and DUD (Didn't Use Difficulties) did not. Total score is
calculated by summing the statements.

Likert statement (7-point scale) ub DUD p
1 | believe this activity could be of some use to me. 5.4 5.1 0.5507
2 | think that doing this activity is useful for learning bird names. 5.5 55 0.9339
3 | think this is important to do because it can teach bird names. 5.1 5.2 0.713
4 | would be willing to do this again because it has some value to me. 4.1 4.7 0.2079
5 I think doing this activity could help me to learn bird names. 5.8 55 0.5174
6 | believe doing this activity could be beneficial to me. 4.9 5.1 0.523
7 1think this is an important activity. 4.2 4.5 0.3949

Total score 35.0 35.6 0.6959

4. Discussion

4.1 Main Results

In this research we set out to figure out whether or not the different aspects of intrinsic
motivation would differ between players if they were given the “pointification” (point) or
“educational” (edu) versions of the game (RQ1). It is interesting to note that the differences
between the edu and point data sets were only slight in the IMI surveys. In terms of the average
interest/enjoyment, the Table 6 shows that there were no statistically significant difference in
the average statement scores. The total score had only a 0.2 difference between the two groups.
Similarly, the average effort/importance scores for these two groups show only marginal
differences as the total average score differs only 1.2 points between the groups (Table 7). The
largest difference between the edu and point versions was found to be the 1.3 point total score
difference in the value/usefulness, but even these scores were found not to be statistically
significantly different from each other (Table 8). The means and variance in all of the metrics
show similarities (Figure 10). With these results in mind, it can be said that to answer the first
research question, there is no difference in intrinsic motivation of players that got either the
edu or point version of the game.

The second question this paper set out to answer was if the use of in game difficulties affected
the intrinsic motivation aspects of the players (RQ2). It is interesting to note that the number
of participants who used different difficulties and the spread of difficulty use is fairly similar
in both versions of the game (Table 9). The UD (Used Difficulties) and DUD (Didn't Use
Difficulties) groups had statistically significantly different average answers to the intrinsic
motivation inventory questionnaire subset “effort/importance”, but not in other subsets. In the
interest/enjoyment questions the players had a difference in opinion where the DUD group had
scored the statement 4 "This activity did not hold my attention at all." significantly more when
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compared to the UD group (Table 10). Similarly, the variance and mean of these two groups in
the average interest/enjoyment questions are similar, though the UD group has a slightly
smaller variance (Figure 12). The most difference that can be found between the UD and DUD
group answers is in the average effort/importance Table 11 where the statements 3-5 (I tried
very hard on this activity."”, "It was important for me to do well at this task.” and "I didn't put
much energy into this.") all show statistically significantly different answers. The total average
score for the whole effort/importance is also significantly different with scores 23.5 for the UD
group and 19.1 to the DUD group. Similarly, the mean is greater for the UD group when
compared to the DUD group in Figure 12. The value/usefulness answers show no statistically
significant differences between the two groups in Table 12, and the total scores of the two
groups differ by 0.6 points. The variance for the DUD group is noticeably larger in the average
value/usefulness scores as can be seen in the Figure 12. In conclusion, it can be said that the
use of in game difficulties significantly affected the perceived effort/importance answers to the
IMI questionnaire.

The third question that this paper wanted to explore was whether or not the version or the usage
of optional difficulties correlated with the in-game progression of players (RQ3). Figure 9
shows that both the edu and point versions of the game had roughly the same variance. The
average number of levels progressed in the game for the edu group was 3.4 and 3.2 for the
point data set, showing little difference. In regard to the UD and DUD groups, Figure 10 shows
that there is greater variance. The group who used difficulties in their gameplay completed on
average 3.3 levels where the DUD group who didn't use difficulties completed 3.1. In regard
to the third research question, it can be said that, as all of the average levels completed were
between 3.1 and 3.4, the usage of difficulties or version of the game made no difference to the
progress the players made inside the game.

This study has several implications. First, this study shows that points and badges appear to be
as effective in altering the IMI questionnaire results as are educational rewards. This suggests
that more research is needed in the field of rewards when it comes to alternatives for points
and badges to further understand all the possible alternatives and the use cases. Second, the
players who did use difficulties showed significantly different results in the effort/importance
scale of IMI survey. This suggests that the potential in optional difficulties needs further
exploring in the field of gamification. Third, the use of difficulties or the version of game that
the players got did not seem to affect the progression of players at all. How to motivate players
to advance further in the game is a field that requires more rigorous empirical study.

4.2 Limitations

In this study there are multiple limitations. The study was done with Finnish participants and
was not a longitudinal study. This study consists of only 66 in-game sessions. It is possible that
with more sessions, the results of analyses may change. Similarly, measuring the intrinsic
motivation of the participants before participating in the activity may reveal additional insights.
The participants were not carefully monitored. As the participants had the freedom to play the
game with any browser-based system of their choosing, it is possible that some of the systems
may have acted in a way different than intended. If malfunctions occurred, it could have
affected the collected metrics. Background information from students was not collected, so the
demographics, prior experience with games and familiarity with the topic of the game (bird
species) was not considered when performing analyses. The resulting analyses can produce
very different results when examined with, for example, domain experts and beginners.
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Many questions that needed answers, such as “how did the reward recipients feel”, went
unanswered as the study did not have enough players who chose to receive a reward for
analysis. We did not investigate whether or not the reward types differ between the versions
(recreational and educational versions appear to have different types of rewards [9]). It is
possible that more variety and more significance in the rewards may produce different results,
as [10] and [11] suggest.

4.3 Comparison with previous research

Despite badges, points and achievements being "loved by most students™ [8] and being the most
valued gamification elements [8] the results of this study show that when compared to
educational rewards the IMI survey shows no significant difference. The answers from all the
IMI survey questions used (Tables 1, 2 and 3) show no significant differences when comparing
the two different versions of the game. This finding contradicts [18] and supports the view that
intrinsic motivation is not affected by points and badges, a finding shared with [19, 20].

Educational rewards show no changes in intrinsic motivation when compared to pointification
rewards. This finding is the opposite of what [28] and [29]. Similarly, the use of difficulties or
which version the student got to play had no impact on how far the student would progress in
the game, a finding opposite of [14] and [27]. One possible explanation for these findings is
that the players were simply "trying the game out" for a bit on their free time and had no further
motivation past their curiosity. It is possible that these results came about because the study is
not a longitudinal study or because the context of the bird quiz game is voluntary. In other
contexts, such as a part of schoolwork, the results may differ. The 'pointification' rewards seem
to be on the same level in the different IMI survey responses, a finding different from [34]
where educational rewards were found to be less impactful. In addition, the results of this study
differ with the findings from [35] where educational rewards were motivational to the students.
However, in this case it needs to be said that they used cards for a much younger audience so
the difference may be in the context.

The biggest differences that were found in this study were between the group of players that
used difficulties (UD) and those who did not (DUD). The Table 11 shows that the UD group
scored harder in statements that show that they tried harder on the activity, it was more
important to do well at the task and they felt that they put less energy into this activity. In
addition, the same group had statistically significantly different average total effort/importance
scores, 23.5 for the UD and 19.1 for the DUD group. These findings can be interpreted to mean
that if the players are given opportunities to increase the difficulty of their gameplay, the
players feel that the activity required more effort and was more important to do well in. It is
possible that the autonomy provided in the offering of increasing difficulty created additional
intrinsic motivation and meaning in game play, supporting the view by [12] where it is stated
that more research focus should be put into core game mechanics.

4.4 Future research

More practical research as suggested by [5] and the expansion of the gamification research with
alternatives to 'pointification’ as suggested by [32, 33]. This study can be replicated in different
contexts. The ‘pointification’ rewards can be replicated nearly as is (points and badges), but
the educational rewards should be different depending on the context. For example, if applied
to learning the names of musical instruments, the educational reward of “additional information
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about birds” can be replaced with “additional information about drums” which includes the
history of drums, how they produce sound et cetera. Different quantities of rewards can also be
tested to further explore the findings of [12]. In this study both game versions had the same
number of different rewards available (unlike recreational and edu games found in [9]). This
leaves open questions such as “does the number of rewards available have effect on intrinsic
motivation?”. Achieving motivated engagement is not easy [15] and needs further exploration
in practical research. We recommend that the body of literature in this research field should be
expanded with studies that measure outcomes with standardized surveys, similar to the
recommendation of [13].

Theories other than the popular self-determination and flow theories [22] could be explored to
find out how to harness the full potential of intrinsic motivation as described by [17]. More
research that explores self-selected difficulty and its effects on motivation is necessary as this
study supports the view that allowing people to select difficulties does increase the motivation
of players for the players who chose to [16].

5. Conclusions

In this study we examined the impact of different rewards (educational and 'pointification') and
optional use of in-game difficulties (used or did not use in game difficulties) to examine
whether or not the players intrinsic motivation inventory scores would reveal changes in the
player experience. The results show that the educational and pointification versions of the game
had no statistically significant difference in the player experience as measured by the IMI
survey. Based on these findings, we recommend that future game designs experiment with
rewards more closely tied to the subject matter or context of the game, as generic rewards may
not sufficiently engage players.

However, players who engaged with optional difficulties reported significantly higher
effort/importance scores. We recommend integrating customizable difficulty settings, as they
can enhance players’ intrinsic motivation. This creates promise in the future research of
optional difficulties in the field of gamification. The effects of optional difficulty options can
be further explored with different surveys and analyses. In addition, the findings show that the
reward type nor engagement with optional difficulty settings had effect on how far the players
progressed in-game. This suggests that reward types available or the use of difficulty settings
does not affect how far the players will progress in-game. We suggest that the game elements
that affect in-game progression are explored further in future research.

This study is relevant in the field of gamification, serious-, and educational game design. The
significance of this study can be seen in the novel ways to test out different types of features
(such as 'pointification' and educational rewards or the use of difficulty systems) and their
effects on the intrinsic motivation inventory survey. These findings can be used to build further
experimentation and to guide the efforts of future researchers.

In conclusion, this study contributes to the growing body of knowledge more information about
the intrinsic motivation of the players and how different rewards and the addition of optional
difficulties can change the player experience. The results highlight the need for additional
studies for alternatives for the points and badges in addition to the need for more rigorous
empirical study for core gameplay mechanics and their effects on the intrinsic motivation and
the player experience in general.
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