
 

 

Comparing Voluntary and Mandatory Gameplay 

Esther Kuindersma
1 (*)

, Jelke van der Pal
1
, Jaap van den Herik

2
 and Aske Plaat

2
 

1 Netherlands Aerospace Centre (NLR), Amsterdam, The Netherlands 
Esther.Kuindersma@NLR.nl 

2 
Leiden University, Leiden Institute of Advanced Computer Science,  

Leiden, The Netherlands 

Abstract. Play is commonly considered to be a voluntary activity. Game 
designers generally believe that gameplay is essentially different when play is 
obligatory. Such a belief may be a challenge for serious games, as instruction is 
usually mandatory. This article describes the outcomes of two experiments on 
the impact of voluntariness on the learning effect of a serious game. In the first 
experiment freedom of choosing to play was studied, while participation to the 
experiment was voluntary. The results suggested that, contrary to the opinion of 
many game designers, being required to play a serious game does not 
necessarily take the fun out of the game. The second experiment had voluntary 
participants as well as mandatory participants, who were obligated to participate 
as part of a homework assignment. The outcomes show that participants who 
were obligated to play the game for a minimum required time enjoyed the game 
as much as the voluntary participants. These studies indicate that mandatory 
play does not necessarily reduce enjoyment or learning effect. 
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1. Introduction 

Serious games are “games that do not have entertainment, enjoyment or fun as 
their primary purpose” [1]. Since the turn of the century the research of this type of 
game has developed into a topic of considerable substance in educational research, 
although studies mostly report only slightly positive outcomes [2]. Specifically the 
effectiveness of game-based learning is a topic of interest, and many studies focus on 
the comparison of the effects of serious gaming to those of traditional learning 
methods [3]. However, traditional learning methods are generally mandatory by 
nature, whereas gaming is assumed to occur in a voluntary setting: the player has a 
choice to play or not to play. The literature reports that freedom of choice has a 
positive effect on motivation and participation [4, 5]. As these last factors are also 
thought to have an influence on learning effect, it is plausible that voluntariness will 
have a positive effect on learning outcomes too.  

In our literature search no serious gaming studies were found that dealt with the 
impact of freedom of choice on motivation and learning outcomes (see section 2). 



 

 

This study further serves to fill this hiatus by determining whether, and to what 
extent, gameplay and learning effect of a serious game are affected by the player’s 
freedom to choose to play this game. The article is organized as follows: section 3 
focuses on the first experiment with an informal setting, in which voluntary 
participants were randomly assigned to either play the serious game for at least a 
minimum amount of time or to have the freedom to decide how long to play the game. 
In section 4 we look at the second experiment, which was set in a formal educational 
environment and had a larger sample size combining voluntary participants with 
participants with an obligation toward their teacher or school. The outcomes of both 
experiments combined will be discussed and compared in section 5, followed by our 
conclusion (section 6). 

2. Background of the Study 

The use of games in training is anything but new. This practice has been around for 
centuries [6]. While it had been used in different contexts before [7], the term ‘serious 
game’ was first used in relation to instruction in 1970 [8]. Abt [8] introduced the term 
in relation to instruction. In his view the instructional aspect of games does not have 
to be incorporated into the game itself, but can also be part of the context. In 2002 the 
meaning of ‘serious games’ moved toward digital games [9]. Nowadays, serious 
games are defined as (digital) games with a main purpose other than entertainment, 
enjoyment or fun [1]. Serious games with an educational main purpose are also 
referred to as instructional games or as the instruments of game based learning. 

Most definitions of serious games originate directly from game definitions in 
general. Games are defined by Salen and Zimmerman [10] as “systems in which 
players engage in an artificial conflict, defined by rules that result in a quantifiable 
outcome” and by McGonigal [11] as “activities with a goal, rules, a feedback system, 
and voluntary participation”. The words “voluntary” and “free” are common in 
definitions of games that are used by scholars on game and play games [1], [12, 13, 
14, 15]. Although there is not a single definition universally used by all game 
designers, there is general agreement on the main characteristics of games as well as 
the understanding that a game does not necessarily need to satisfy all of these. In most 
definitions games are thought to have rules, goals, a storyline and outcomes, and they 
offer interaction, feedback and competition. Furthermore, and critically important: 
games are played voluntarily and they are fun, or as they can be frustrating at times – 
at least they are ‘immersive’ or ‘engaging’. 

The term “serious games” is sometimes considered an oxymoron, mostly on 
account of the fun characteristic of games. Games are fun by definition and therefore 
cannot be serious at the same time [16]. In contrast, Huizinga [12] stated that play is a 
serious activity, but that fun and serious do not necessarily exclude one another. 
According to Huizinga, games are non-productive and separate from the real world, 
whereas serious games have specific learning objectives related to life or work skills 
[14]. Callois [13] has stated that it ceases to be play when this play of a game is 
forced and thus, games should be played voluntarily. Yet serious games are often 
meant to be instructional and instruction is typically non-voluntarily [13]. These 



 

 

paradoxes may reflect on a player’s attitude which in turn may have an impact on the 
actual learning effect of the serious game. Giving students a choice in whether to play 
the serious game or not, may result in a more positive attitude, a higher engagement 
and more time spent in the game [17].  

Offering learners a choice in their assignments empowers them to take control. 
This provides ownership of their learning process and motivates them to be engaged. 
This leads to increased interest and increased time spent on the chosen assignment 
[18]. The freedom to choose what, when, and how to contribute in the learning 
process can motivate learners to actively participate and accomplish more [19].  

In a study of forced play, Heeter et al. [4] found that non-gamers, with little or no 
experience with digital games, are likely to be at a disadvantage in serious gaming, as 
obtaining the intended effect of a serious game depends on how well the game is 
played. The negative affect that non-gamers experience in a game are expected to 
interfere with learning or with the cognitive benefits. Their study also showed that 
resistant players have less attention for the game they have to play and that they 
experience less positive and more negative feelings about that game. They would not 
play the game if they did not have to. Heeter et al. [4] concluded that serious games 
are least effective for players who dislike a game and most effective for those who 
like it. Gauthier et al. [20] found no effect of gaming habits on voluntary use of a 
serious game in an unstructured, informal learning environment. They did find a 
positive effect of studying habits. Students reporting good studying habits using the 
game as a study tool completed more tasks than students with good studying habits in 
the control group using a non-game tool. 

Closely related to freedom of choice is the topic of consent. Mollick and Rothbard 
[5] examined the role of consent as a psychological response to “mandatory fun” in 
gamification in the work environment. They found that consent to a game 
significantly increased the employees’ positive affect, while resistance resulted in a 
decrease in positive affect and performance. They identified two sources of consent: 
(1) employees who play games outside of work are more likely to consent to them in 
other settings, and (2) individuals who are allowed to choose which game to play 
show higher levels of consent and perceived control. This may coincide with the 
freedom to choose to play a serious game or not. From these two findings we are 
inclined to believe that playing a serious game voluntarily will increase positive affect 
and possibly performance. 

Based on the motivating aspect of choice and the original definition of games we 
formulate the leading research question of this study: “Does freedom of choice 
(voluntariness) have a positive impact on the learning effect of serious games?” 

To answer this question we decided to conduct a range of experiments to determine 
whether, and to what extent voluntariness influences the gameplay and the learning 
effect of a serious game. In this article we describe two experiments.1 

                                                             
1 The first experiment has been reported previously [21]. 



 

 

3. First experiment: Voluntary versus Mandatory Play in an 
Informal Setting 

The first experiment was set up to determine whether voluntarily using a game as a 
learning tool will result in higher performance. The experiment consisted of (1) a pre-
experiment questionnaire, (2) a selection of learning materials and a test, and (3) a 
post-experiment questionnaire. The design and the procedure will be described in 
sections 3.1 and 3.2, followed by the participants in section 3.3. Section 3.4 focuses 
on the materials that were used in the experiment. The results are presented in section 
3.5 and discussed in section 3.6. 

3.1. Design 

The study used an experimental design with two independent variables, to which 
participants were randomly assigned: (1) a Mandatory Gaming (MG) group that had 
to actively play the serious game for a minimum of 10 minutes, and (2) a Voluntary 
Gaming (VG) group that was free to decide how long to play the game. 

The dependent variables were game score, test score and time spent playing the 
game. All participants were Voluntary Participants (VP) to the experiment. 
Participants were offered a chance to win a € 100 gift certificate. Chances of winning 
this were related to completing all parts of the experiment, not to personal results.  

3.2. Procedure 

The experiment’s procedure and materials are shown in Fig. 1. Participants could 
complete all parts online at their own convenience through a webpage with the 
experiment instructions and materials. In an online questionnaire participants were 
asked about demographic information and their personal motivation for participating 
in the experiment.  

The participants were then asked to study the text based materials and play the 
game if applicable for their respective gameplay condition. They studied the materials 
and played the game at their own pace and were free to proceed to the test when 
ready. 
 



 

 

EXPERIMENT PROCEDURE AND MATERIALS 

PRE-EXPERIMENT 
QUESTIONNAIRE  

 

TRAINING  
AND TEST 

 

 

POST-EXPERIMENT 
QUESTIONNAIRE 

 

Fig. 1. Schematic representation of the procedure and corresponding materials 

3.3. Participants 

Participants were recruited through social media and by personal invitation. A total of 
64 persons registered for the experiment and completed an online questionnaire with 
demographic information and levels of motivation and prior knowledge. They were 
randomly assigned to one of two groups, resulting in a Voluntary Gameplay group of 
29 participants and a Mandatory Gameplay group of 35 participants (Table 1). 
Nineteen participants completed the training and the test. Enquiries after the 
experiment ended show that many participants discontinued their participation due to 
other priorities. There were nine completed responses from mandatory players and ten 
from voluntary players. The groups did not differ significantly in terms of gender, age 
and interest in gaming. 

Table 1. Distribution of participants over Voluntary and Mandatory gameplay conditions 

 
Voluntary 
Participation 

Gameplay  
Mandatory  
(MG) 

Voluntary  
(VG) 

Total 

Registered 35 29 64 
Completed 9 10 19 

 
In the pre-experiment questionnaire, participants indicated their prior knowledge on a 
scale of ten. This resulted in a mean score of 4.2 (SD = 2.4) with no significant 
difference between groups. However, in the pre-experiment question pertaining to 
their motivation to participate, mandatory players indicated to be more motivated than 
voluntary players (One-way ANOVA: F(1,17) = 9.3, p < .05).  

Participant Registration 
Consent form 

Online questionnaire 

Automated random assignment to Gameplay condition 

Training 
Text based materials 

Game (acc. Gameplay condition) 
 

Test 
Online questionnaire 

Post Experiment Questionnaire  
Online questionnaire (acc. Gameplay condition) 



 

 

3.4. Materials 

For the first experiment a set a materials was developed. This set consisted of (1) a 
pre-experiment questionnaire with a short assessment of prior knowledge, (2) written 
materials, a serious game and a test about cloud identification and risk assessment, 
and (3) a post-experiment questionnaire. We will first discuss the game, followed by 
the written materials, the test and the questionnaires. 

3.4.1. CloudAtlas Game  

The CloudAtlas game itself is identical for both the voluntary (VG) and mandatory 
(MG) gameplay conditions, but mandatory players (MG) had to play at least 10 
minutes for the test to become available. The game is played in an internet browser 
using the keyboard as the input device. The objective is to fly an aircraft as far as 
possible (Fig. 2). During flight the player encounters the ten types of clouds that have 
been addressed in the written materials. Applying their knowledge about clouds and 
possible hazards, the players must make decisions on how to respond. They can (1) 
fly through a cloud, (2) go over or under it, or (3) land the aircraft to wait for the 
danger to pass. Clouds can involve three types of hazard; icing, turbulence and 
lightning. These hazards are visualized on the screen and have an impact on the game 
by increasing the aircraft’s fuel consumption. Flying above a certain altitude requires 
oxygen; this is consistent with reality. A limited supply of oxygen is available at the 
start of the game. During the game extra amounts of fuel and oxygen can be picked up 
to extend the flight. The player may also encounter balloons and flocks of birds. 
Colliding with these must be avoided, because this will end the game. In all other 
cases the game will end when the player runs out of fuel or oxygen. The distance 
traveled by the aircraft translates into a game score. Picking up score boosters during 
flight adds to the score, while points are deducted for making unnecessary landings. 

 

Fig. 2. Screenshot of the game 



 

 

3.4.2. Written materials 

The written materials offered information about cloud classification, characteristics of 
different cloud types, possible hazards, and the impact of clouds on aviation. It 
showed drawings and photographs of different types of clouds. All participant groups 
had unlimited access to the same set of text based materials. 

3.4.3. Test 

The test consisted of eleven knowledge questions and seven application questions. 
The knowledge questions ask participants to reproduce cloud characteristics and 
recognize clouds from drawings and photographs. In the application questions players 
apply their knowledge to a specific situation. For example, a picture of an aircraft and 
a particular type of cloud was presented with a number of possible routes (Fig. 3). 
Participants were asked to choose the best route, taking into consideration safety, 
comfort and efficiency. They were also asked to explain their reasons for choosing 
this specific answer. Questions were assigned different weights. Test scores were 
calculated as the percentage of points earned out of the maximum. In general, 
application questions were assigned higher weights than knowledge questions.  
 

 

Fig. 3. Test item: Application question 

3.4.4. Post-experiment questionnaire 

After the test, participants were presented with the post-experiment questionnaire. 
This questionnaire solicited more information about gaming preferences and personal 
motivation. The voluntary players were asked about the extent of the freedom of 
choice they experienced in choosing to play or not to play the game. The mandatory 
players were asked whether they would have played the game when given a choice.  
 



 

 

The questionnaires have been constructed specifically for this study. No validated 
survey questions pertaining to voluntariness or game enjoyment had been found in 
literature. Several questionnaire items used a ten point scale (1...10). Such a scale is 
easily understood [22] across age groups and education levels, and provides 
appropriate data for analysis [23]. The use of an even scale avoids the neutral 
midpoint, forcing the participants to make a distinct choice for each item. 
Furthermore, the use of a ten point scale is common in both customer satisfaction 
surveys and game reviews. 

3.5. Results 

In the first experiment only 19 participants completed the experiment by taking the 
test, 16 of them played the game. Table 2 shows the means and standard deviations on 
game and test scores. One-way analysis of variance controlled for motivation 
(ANCOVA) was used to control for the possible effects of the group difference that 
was found on motivation prior to the experiment. This analysis showed no significant 
differences for test scores between the groups. 

Table 2. Means and SD of results for Voluntary and Mandatory gameplay conditions 

 Gameplay 
 MG  

n=9 
VG  

n=10 
Measure M SD M SD 
Gameplay (min) 16.8 8.2 3.4 2.9 
Test score (%) 48.7 18.3 44.9 11.3 
Game score 2723 1332 1092 1085 

We found a large variation in length of gameplay. Three VG participants chose not to 
play at all, while two MG participants played for more than half an hour. 

Table 2 reveals that MG players played an average of 13.4 minutes longer than VG 
players (One-way ANOVA: F(1,17) = 23.50, p < .001). The effect of the gameplay 
condition on the amount of time played using prior motivation as a covariate was 
significant, F(1, 16) = 10.98, p < 0.01.  

Contrary to our expectations we did not find a significant difference between the 
groups on performance on the game and test score.  

We had anticipated seeing subsets of players in both the MG and the VG 
conditions: those who played only as long as required (up to 12 minutes) and those 
who continued playing (more than 12 minutes). Within the VG group we also 
expected to find players who did not play at all and players that only played to get an 
idea of the game by playing three tries or less.  

In the mandatory group 3 participants played less than 12 minutes, the other six 
played longer. Surprisingly, all ten players in the VG group played less than 12 
minutes. Three players did not play at all and four players tried three times or less. 

In the post-experiment questionnaire all participants were asked how much they 
had enjoyed playing the game on a scale of ten (M = 6.6, SD = 1.5). Voluntary 
players did not enjoy the game significantly more than mandatory players. We were 



 

 

surprised to find that voluntary players played shorter than mandatory players. As 
both groups reported equal enjoyment of the game, this difference does not need to be 
attributed to engagement. It seems that mandatory players do not feel much pressure 
and the obligation is merely experienced as a stimulus.  

MG players were also asked how they felt about being obligated to play the game 
for a minimum amount of time. In general, participants were neutral about this 
(M = 2.1, SD = .8). When asked whether they would play the game if they were given 
a choice, almost 78% of the MG players indicated they would. This percentage is 
higher than the percentage of VG players who actually chose to play the game, which 
is 70%. Furthermore, the duration of intended gameplay indicated by the MG players 
was higher than the average time played by the VG players, which is 3.4 minutes. 
Although these differences were not significant (as a result of the small sample of 
participants), they are opposite to expectation and as such a remarkable result. 

3.6. Discussion 

By recruiting through social media we aimed to reach a large number of participants, 
but in fact the number of participants was small. The group difference on prior 
motivation would probably not have occurred with a larger sample size or a different 
assignment strategy (pair matching). From the 64 initial registrations, only 19 persons 
completed the experiment. This dropout rate may have influenced the results.  

A possible explanation for the unexpected results may be that the level of 
obligation experienced by the MG group was minimal as a result of the voluntary 
participation in an on-line experiment. The relative difference between voluntary and 
mandatory gameplay in the experimental setting may manifest itself stronger in a 
formal setting, when lecturers provide gameplay in a mandatory or voluntary way. 
Mandatory participation to a regular course may provide for a more normal 
motivation setting for students in which the effects of voluntary gameplay can be 
observed without self-selection issues. Therefore, a second experiment was conducted 
in order to challenge the outcome of the first experiment in a regular course setting. 

4. Second experiment: Voluntary and Mandatory Play in a 
Formal Setting 

The second experiment served to determine whether voluntary play has the same 
effects on gameplay and learning outcome in a formal setting where the primary 
motivation to participate is either voluntary or mandatory.  

The experiment consisted of the same three parts as the first experiment (section 
3.2). However, a new experimental design was used as a No Game control group was 
introduced. Also, in this experiment higher education students were recruited to be 
either mandatory or voluntary participants to the experiment. 

The new experimental design and the participants will be discussed in sections 4.1 
and 4.2. Then the adaptations in the materials from the first experiments are described 
in section 4.3, followed by the results (section 4.4) and discussion (section 4.5). 



 

 

4.1. Design 

The second experiment had an experimental design with six conditions. Participants 
were either Mandatory (MP) or Voluntary participants (VP) to the experiment. In both 
conditions, participants were randomly assigned to (1) a Mandatory Gaming group 
(MG) that had to actively play the serious game for a minimum of 10 minutes, (2) a 
Voluntary Gaming group (VG) that was free to decide how long to play the game, or 
(3) a No Game control group (NG) that had no access to the game. 

The way participants participate and play the game (or not) form the independent 
variables. The dependent variables were game score, test score and time spent playing 
the game. As an incentive VP participants were offered a chance to win a € 100 gift 
certificate. They were informed that chances of winning were related to completing 
all parts of the experiment, not to personal results. Participants receiving school credit 
for participating or doing it as a homework assignment were not eligible for this prize.  

4.2. Participants 

To be able to research the impact of mandatory participation a formal learning setting 
was needed. For that reason participants were recruited through (applied) universities. 
Students were informed that the experiment related to aviation, but the focus on 
gaming remained undisclosed. Teachers and lecturers from sixteen faculties in twelve 
institutions assigned participation in the experiment as a homework task to their 
students, creating a sense of obligation from the students toward their teacher. If a 
teacher was unable to assign homework for any reason, (s)he informed their students 
about the experiment and invited them to participate without obligation.  

Four teachers from four different institutions assigned homework to a total of 
approximately 90 students. One teacher posted the experiment on the ERAS network 
for Psychology students who have to participate in experiments in order to get school 
credit. As these students are free to choose the experiments in which to participate, 
they are considered to be volunteers in the current study. Thirteen teachers from seven 
different institutions invited over 1000 students to participate voluntarily.  

The experiment was completed by 93 participants; homework was assigned to 36 
of them, 31 participated for school credit and 26 volunteered. Teachers did not report 
reasons for non-response. There were 42 men and 51 women with a mean age of 21.7 
(SD = 3.6). The test groups did not differ significantly in terms of gender, age, 
motivation prior to the experiment and number of gamers. However, 19 participants 
spent less than 3 minutes studying the written materials and less than one minute 
playing the game apart from the required time. They were not considered legitimate 
participants and their results were removed from the analyses.  

Hence, 74 participants completed the experiment; 37 men and 37 women with a 
mean age of 21.9 (SD = 3.7). In total 28 students participated as part of a homework 
assignment and 46 volunteered to participate, including the students who receive 
school credit. This will be referred to as Mandatory Participation (MP) and Voluntary 
Participation (VP) respectively. All participants were randomly assigned to a 
gameplay condition, resulting in a Mandatory Gameplay (MG) group of 21 



 

 

participants, a Voluntary Gameplay (VG) group of 29 and a control group without 
access to the game (NG) of 24. The distribution of participants is shown in Table 3. 

Table 3. Distribution of participants for Participation and Gameplay conditions 

 Gameplay 

Participation 
MG 
n=21 

VG  
(n=29 

NG 
n=24 

MP n=28 6 11 11 
VP n=46 15 18 13 

The test groups did not differ significantly in terms of gender, age, motivation prior to 
the experiment and number of gamers. The participants’ prior knowledge on aviation 
and meteorology was tested with a set of five questions in the pre-experiment 
questionnaire and after the test participants were asked to indicate how much prior 
knowledge they had before the training. The average score on the prior knowledge 
assessment was 51.9 (SD = 15.0), and the average self-reported score on prior 
knowledge was 2.5 (SD = 2.1) and these scores did not differ significantly between 
test groups. Furthermore, the two groups of participation did not differ in terms of 
gender, age, motivation prior to the experiment and number of gamers either. 

4.3. Adaptations to the Materials 

For the second experiment the materials from the first experiment were slightly 
adapted to accommodate the introduction of the control group (NG), as well as 
improve their usability.  

4.3.1. Website and CloudAtlas game 

The website through which the materials were administered was adapted to allow 
participants to be assigned to the NG control group. Furthermore, some changes were 
made to allow the use of Internet Explorer to play the game. No changes were made 
to the game itself. 

4.3.2. Written materials 

The written materials were slightly rearranged for an improved presentation. Also 
learning objectives were added and the navigation through the pages was made more 
evident in order to give participants more control over their learning process. No new 
content was added to the written materials. 



 

 

4.3.3. Test and questionnaires 

Prior knowledge assessment and test. Five questions about the cloud types and the 
associated risks were added to the pre-experiment questionnaire in order to establish 
an objective measurement of prior knowledge in addition to the self-report prior 
knowledge in the post-experiment questionnaire. The actual test remained unchanged, 
except for a few minor textual corrections. 
 
Pre-experiment questionnaire. A set of questions was added to the pre-experiment 
questionnaire relating to the content of the training to ascertain prior knowledge. Also 
some questions were modified to reflect the changes in the experimental design. 
 
Post-experiment questionnaire. First a post-experiment questionnaire was added for 
the new NG control group. Second, the post-experiment questionnaire for all 
participants was extended with a set of twenty questions (Table 4) based on the 
Intrinsic Motivation Inventory (IMI) [24, 25].  

The IMI is a multidimensional instrument to measure a participant’s subjective 
experience with regard to the activity in an experiment. The current version of the IMI 
instrument offers subscales to assess a participant’s interest/enjoyment, perceived 
competence, effort, value/usefulness, pressure/tension and perceived choice. Intrinsic 
motivation is considered to be measured with the interest/enjoyment subscale. 
Perceived choice and perceived competence are thought to be positive predictors of 
intrinsic motivation, while pressure/tension is a negative predictor. Relevant items 
from the IMI subscales can be selected and modified to fit specific activities. Finally, 
an additional set of four questions relating to the IMI subscales of value/usefulness 
and pressure was added to the post-experiment questionnaire for the VG group.  

Table 4. IMI subscales and items used in post-experiment questionnaires 

Interest/Enjoyment 
This task was fun to do 
I thought this was a boring task (R) 
This task did not hold my attention at all (R) 
I would describe this task as very interesting 
I thought this task was quite enjoyable 

Effort/Importance 
I put a lot of effort into this task 
I didn’t try very hard to do well at this task (R) 
I tried very hard on this task 
It was important to me to do well at this task 
I didn’t put much energy into this task (R) 

Pressure/Tension 
I was very relaxed in doing this task (R) 
I was anxious while working on this task 
I felt pressured while doing this task 
* I felt like I was expected to play the game (R) 
* I believed I had a free choice about playing the game 

( continued on next page) 
 



 

 

 Fig. 4 Means and standard errors for time  
spent playing the game 

(continued) 
Perceived Choice 

I felt like it was not my own choice to do this task (R) 
I felt like I had to do this (R) 
I did this task because I wanted to 

Value/Usefulness 
I believe this task could be of some value to me 
I think that doing this task is useful for training airline pilots 
I think this is an important task 
* I believed playing the game could be beneficial to me 
* I thought playing the game was an important activity 

Perceived Competence 
I am satisfied with my performance at this task 

Note. (R) indicates that the item score is the reverse of the participant’s response on that item. 
* indicates the item was presented only to participants in the Voluntary Gaming condition. 

4.4. Results  

A total of 74 participants completed the experiment by using the learning materials 
presented, taking the test and answering the pre- and post-experiment questionnaires. 
The game was part of the learning materials of 50 participants, of whom 37 played the 
game. Thirteen VG participants chose not to play the game. Table 5 shows the means 
and standard deviations on game score, test score and time spent playing the game.  

Gameplay length varied widely as 13 
participants in the VG group chose not to play. 
In the MG group 5 participants played for 
more than 15 minutes. 

Fig. 4 shows that MG players on average 
spend 11.9 minutes more playing the game 
than VG players. This difference can be 
explained by the required minimum of 10 
minutes of gameplay for the MG group. On 
average MG players play significantly longer 
beyond the required time than the VG players 
play in general, F(1,2) = 9.80, p < .001.  

Game scores ranged from 254 to 4060 and 
overall test scores ranged from 20 to 76. For a 
more detailed analysis, the overall test results 
of all participants were split into a score for 
knowledge questions and one for application 
questions. Two-way analysis of variance 
shows a significant effect of the interaction of 
participation and test group on the test score for knowledge questions, F(2,73) = 3.97, 
p < .01. Means and standard errors of test scores are visualized in Fig. 5. 



 

 

 

Fig. 5 Means and standard errors for test scores in MP and VP conditions 

Although the MG participants in the MP group spent more time playing the game 
than participants in the VP group, this difference is not significant. The participants 
that played the game rated their enjoyment on a scale of ten (N = 35, M = 6.3, 
SD = 2.2). Table 6 shows the means and standard deviations for the enjoyment scores. 

Table 5. Means and SD on results for Participation and Gameplay conditions 

 Gameplay  
 MG  

n=21 
VG 

n=29 
NG 

n=24 
Total 
n=74 

Participation M SD M SD M SD M SD 
MP 
n=28 

 n=6 n=11 n=11 n=28 
Time played (min) 14.6 5.8 1.2 3.4 N/A N/A 3.6 6.7 
Game score 2687 952 244 593 N/A N/A 672 1208 
Test score  55.1 10.4 51.8 9.2 44.8 13.1 49.7 11.5 
Test - Knowledge 48.3 21.7 69.7 15.8 52.3 19.8 58.3 204 
Test - Application 42.7 9.3 46.4 12.1 43.3 14.1 44.4 12.1 

VP 
n=46 

 n=15 n=18 n=13 n=46 
Time played (min) 12.9 3.1 1.7 1.4 N/A N/A 4.9 6.0 
Game score 2350 738 659 609 N/A N/A 1024 1119 
Test score  50.0 16.9 51.0 11.7 46.9 7.0 49.5 12.5 
Test - Knowledge 54.2 14.8 55.8 14.2 61.2 10.2 56.8 13.4 
Test - Application 48.4 17.4 42.5 11.8 49.3 15.1 46.3 14.7 

Total 
n=74 

 n=21 n=29 n=24  
Time played (min) 13.4 4.1 1.5 2.3 N/A N/A   
Game score 2446 795 502 627 N/A N/A   
Test score  51.4 15.2 51.3 10.7 45.9 10.1   
Test - Knowledge 52.5 16.7 61.1 16.1 57.1 15.7   
Test - Application 46.8 15.5 44.0 11.8 46.5 14.6   
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Table 6. Means and SD on enjoyment for Participation and Gameplay conditions 

 Gameplay 
 MG  

n=21 
VG 

n=29 
NG 

n=24 
Participation M SD M SD M SD 
 Game played n=6 n=2 n=0 
MP 
n=28 

Enjoyment scored n=6 n=2 N/A 
Total n=6 n=11 n=11 

Enjoyment 7.2 2.0 7.0 2.8 N/A N/A 
 Game played n=15 n=14 n=0 
VP 
n=46 

Enjoyment scored n=15 n=12 N/A 
Total n=15 n=18 n=13 

Enjoyment 6.5 2.0 5.4 2.4 N/A N/A 
 Game played n=21 n=16 n=0 
Total 
n=74 

Enjoyment scored n=21 n=14 N/A 
Total n=21 n=29 n=24 

Enjoyment 6.7 2.0 5.6 2.4 N/A N/A 

As in the first experiment we found 
that MG participants enjoy the 
game as much as VG participants 
(Fig.6). The same is true for MP 
participants. They indicate as much 
enjoyment in the game as the VP 
participants. In fact, both the MG 
and the MP groups give a higher 
score for enjoyment, although this 
is not a significant difference. 

MG participants were asked how 
they felt about having to play the 
game for at least 10 minutes; bad, 
neutral or good. Overall MG 
participants were a bit negative in 
this experiment (N = 21, M = 1.7, 
SD = .6). No difference was found 
between the mandatory (MP) and 
voluntary (VP) participants.  

In the post-experiment 
questionnaire MG participants were 
asked if they would play the game voluntarily. The NG participants were asked a 
similar question after they were informed that other participants had played a game. 
Table 7 shows the percentages of participants expressing they would play the game 
for each condition of the experimental design. Table 7 reveals that fewer VG 
participants who were obligated to participate (MP) choose to play the game than VG 
participants who volunteered to participate (VP), t(22.2) = 3.77, p < .01.  

An independent samples t-test shows that the willingness of NG participants does 
not differ significantly from that of the MG participants, t(38.7) = -1.58, p = .12. Nor 

Fig. 6 Means and Standard Error for level of enjoyment 



 

 

is there a significant difference between the percentage of NG participants willing to 
play and the percentage of VG participants that actually played, t(51.0) = -1.90, 
p = .06. 

Table 7. Reported willingness to play the game voluntarily versus actual play 

 Gameplay 
 Expressed willingness Actual gameplay 
 MG  

n=21 
NG 

n=24 
VG 

n=29 
Participation    
MP n=26 n=6 33% n=9 82% n=11 18% 
VP n=48 n=15 67% n=13 77% n=18 78% 
Total n=21 57% n=24 79% n=29 55% 

Motivation is one of the main factors is this research. In the pre-experiment 
questionnaire participants were asked to indicate their motivation to participate in the 
experiment on a scale of ten. Table 8 shows the mean and standard deviations.  

Table 8. Self-reported levels of motivation separated for the participation conditions 

 Participation 
 MP  

n=28 
VP 

n=46 
Measure M SD M SD 
Motivation 6.0 2.4 7.4 1.1 

F-tests revealed a significant difference. The motivation reported by VP participants 
is significantly higher than that of MP participants, F(1,72) = 12.52, p < .001. This is 
in accordance with the general expectation that volunteers are more motivated. 

The post-experiment questionnaires contained a set of twenty questions in regard 
to motivation based on the IMI scales [24, 25]. Two-way ANOVA tests were 
conducted to examine the influence of Participation and Test Group on the six IMI 
subscales. The significance levels are shown in Table 9. 

A simple main effect showed that VP participants reported to experience 
significantly more choice than MP participants (p < .01). No interaction effects or 
other main simple effects have been found. 

Table 9. Significance levels of Between Subject Effects for the IMI subscales 

 Between Subject Effects 

IMI Subscale 
Gameplay 

(MG, VG, NG) 
Participation 

(MP, VP) 
Interaction of Gameplay 

and Participation 
Interest .98 .28 .68 
Pressure .43 .16 .08 
Choice .28 .00* .14 
Value .58 .88 .06 
Effort .91 .78 .28 
Competence .69 .17 .43 

Note. * p < .01 



 

 

4.5. Discussion 

There are five aspects of interest which lead to a discussion. These are test scores, 
gameplay, motivation, incentive and cultural aspects. 
 
Test scores. This study sought to investigate the impact of voluntariness on the 
learning effect of a serious game. The learning effect of the serious game was 
measured by a test taken shortly after the training. The data showed that mandatory 
players (MG) spent more time playing the game. However, performance on the test 
does not differ statistically between the test groups. Therefore, time spend on training 
does not appear to be a factor. The topic of the training and the game may have been 
outside the area of interest for most participants or the game may not be as effective 
as expected. 
 
Gameplay. The second aspect of interest was gameplay, measured in game score and 
duration. Almost half of the voluntary players (VG) decided not to play the game at 
all and the participants who did play, played for a shorter period of time than 
mandatory players (MG). This difference can be explained by the required minimum 
of 10 minutes of gameplay for the MG group. Only one VG participant played for 
more than 10 minutes, all others played less than 4 minutes. Even after correcting for 
the required minimum of 10 minutes, MG participants played significantly longer. 
This may indicate that MG participants become more engaged in the game than VG 
participants. This seems to be unrelated to the fun of the game, as participants in the 
VG and MG groups report an equal score on enjoyment. 
 
Motivation. We expected freedom of choice to motivate voluntary players and 
encourage them to accomplish better results. However, voluntary players (VG) did 
not do better in the game and on the test, nor did they score higher on the level of 
enjoyment than mandatory players (MG), irrespective of whether they participated 
voluntarily (VP) or as part of a homework assignment (MP). 

Additionally, it would be understandable for a player to experience negative 
feelings when obligated to play the game, but mandatory players (MG) reported a 
neutral feeling about having to play the game for a minimum amount of time. The 
data suggest that a negative feeling about the minimum time is unrelated to mandatory 
or voluntary participation, nor to a participant’s motivation to participate in the 
experiment.  

The majority of both mandatory players (MG) and control group participants (NG) 
indicated that they would play the game if they were offered a choice. The percentage 
of MG and NG participants, who said they would play the game without the 
obligation, was higher than the percentage of voluntary players (VG) who actually 
did.  
 
Incentive. Motivation plays an important role in this experiment, both intrinsic and 
extrinsic. A meta-analysis of studies on the effect of extrinsic rewards on intrinsic 
motivation has shown that tangible rewards for interesting tasks may have a negative 
effect on intrinsic motivation [26]. 



 

 

In this experiment a number of different incentives were offered to students for 
their participation. Voluntary participants (VP) who were invited to participate by 
their teacher were offered a chance of winning a € 100 gift card, while participants 
through the ERAS network received school credit and were not eligible to win the gift 
card. Some mandatory participants (MP) were offered the chance of winning the gift 
card, some received school credit and others did not get any incentive. The 
distribution of incentives is shown in Table 10. These rewards may have influenced 
students’ motivation. 

Table 10. Distribution of incentives for Participation and Gameplay conditions 

 Gameplay 
 
Participation 

MG  
n=21 

VG 
n=29 

NG 
n=24 

MP 
n=28 

School credit n=0 n=2 n=2 
Chance of winning n=3 n=3 n=5 

No incentive n=3 n=6 n=4 
Total n=6 n=11 n=11 

 School credit n=0 n=0 n=0 
VP 
n=46 

Chance of winning n=15 n=18 n=13 
No incentive n=0 n=0 n=0 

Total n=15 n=18 n=13 

Cultural aspects. The participants in the voluntary participation group (VP) were all 
enrolled in schools in The Netherlands, whereas the students in the mandatory 
participation group (MP) come from schools in The Netherlands, Thailand and 
Lebanon. As these countries have different cultures, cultural differences may have 
had an impact on the outcomes of the experiment. Among other things, students in 
Thailand and Lebanon may have a more formal relationship with their teachers than 
Dutch students, possibly resulting in a stronger sense of obligation. Table 11 shows 
the distribution of the different origins of participants.  

Table 11. Distribution of origins for Participation and Gameplay conditions 

 Gameplay 
 
Participation 

MG  
n=21 

VG 
n=29 

NG 
n=24 

MP 
n=28 

The Netherlands n=3 n=6 n=4 
Thailand n=1 n=3 n=5 
Lebanon n=2 n=2 n=2 

Total n=6 n=11 n=11 
VP 
n=46 

The Netherlands n=21 n=18 n=13 
Thailand n=0 n=0 n=0 
Lebanon n=0 n=0 n=0 

Total n=21 n=18 n=13 
Note. Some of the schools in The Netherlands have a significant percentage of international students. 



 

 

5. General discussion 

The two experiments described in this article are similar, where the second 
experiment is designed to dig deeper into the unexpected results from the first 
experiment. Below we discuss settings and findings. The main difference was 
between the informal setting of the first experiment and the formal educational setting 
of the second experiment. Additionally, the second experiment had a larger sample 
size combining voluntary participants with participants with an obligation toward 
their teacher or school.  

The CloudAtlas game that was used in both experiments was developed for this 
research. The findings indicate that players may need some time to get engaged in the 
game. This may have to do with the quality, playability, difficulty or even graphical 
design of the game. In contrast to the first experiment, gamers and non-gamers did not 
differ significantly in the second experiment. 

In both experiments having a minimum amount of required gameplay was proven 
not to have a negative effect on the enjoyment of the game, and the second 
experiment confirmed that setting a minimum leads to longer gameplay and higher 
test scores. Optimal instruction may require testing different durations of mandatory 
play to find the minimum period of time that motivates students to play longer.  

As our results contradict much of the existing literature on voluntary play, an 
obvious avenue for future research is to explore why our findings differ from those of 
other researchers. Are there certain conditions in which voluntary is more effective 
than mandatory play? To what extent are the outcomes affected by factors such as 
motivation, cultural aspects or level of education?  

6. Conclusion 

Both experiments aimed to determine whether and to what extent gameplay and 
learning effect of a serious game are affected by the freedom to choose to play or not 
to play the game. In an ideal situation this effect would have been found and nothing 
but the voluntariness would have had an impact on it. However, we found no learning 
effect of the game at all. We did find an interesting effect regarding gameplay and 
enjoyment. 

We expected that using the game voluntarily as a learning tool would result in 
improved player performance in a test, in comparison to the results after mandatory 
gameplay. This result was found in neither the first nor the second experiment.  

We conclude that participants with a stronger obligation played as well or better, 
and enjoyed the game as much or more, than participants who were free to play the 
game. In fact, it may be concluded that a little force increases the time spent in the 
game, which in turn may improve the learning effect. 

It was found that mandatory gameplay in the game does not ruin the enjoyment 
and engagement in the game, which contradicts the assumption of many game design 
theorists and practitioners. We did not find that games need to be played voluntarily 
in order to be engaging, fun, and effective. The studies discussed in this article 
indicate that mandatory play is just as much fun as voluntary play. 
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