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ABSTRACT 

It is commonly acknowledged that intrinsically motivated learning makes for better students. 

Yet, facilitating students to become intrinsically motivated to learn is difficult, if not, impossible 

to accomplish. As every student has different and personal intrinsic needs, the design of 

regulations that satisfy intrinsic needs may seem an unfruitful approach to serious game design. 

Inspired by research to the beta-version of the second language game CheckOut!, we propose a 

different approach to serious game design, based on identified regulations. 

Identified regulations are negotiations with personal valued rules. The regulations can be 

positioned between external regulations (based on punishments and rewards) and intrinsic 

regulations (based on a personal willingness to act). To develop identified regulations, game 

designers should create a correspondence between the game regulations and the student‟s 

perceptions about the educational instruction.  

To accomplish this fit, game designers could not conceal the learning within a game, but 

explicitly communicate the constructed knowledge to the player. Progressive feedback, the 

availability of various learning styles in the game, and the embedding of the game in a social 

environment, might satisfy students‟ needs for competence, autonomy and relatedness to 

significant others. When these needs are satisfied within the context of the educational 

instructions, students might become motivated to learn during play, and even when the game is 

over. 

  

INTRODUCTION 

„Hello! I am Stella, your tour guide for DreamBox Learning K-2 Math’, Stella, a red-haired girl 

welcomes us to the world of sums and equations. We are „playing‟ DreamBox, an internet 

application designed by DreamBox Learning Ltd. (2009a) for middle school students. By solving 

equations and other math exercises, students can explore an imaginary world of dinosaurs and 

fairies. DreamBox is an example of e-learning applications that uses game-elements to make 

„serious learning, serious fun‟ (Dreambox Learning, 2009b).  

There are many motivational features that can enhance the initial enjoyment for equating in 

DreamBox. These features consist of scoring points and unlocking mini-games or cinematics
i
. 

Educational applications like DreamBox rely excessively on punishments and rewards. As 

research shows, these external regulations may diminish motivations for learning (Arnold, 1976; 

Lepper, Corpus, & Iyengar, 2005)
ii
. Furthermore, external regulations may obscure the learning 



 

content; they may change the player‟s focus from learning to scoring points and avoiding 

failures. 

Many of today‟s serious games are based on external regulations. Players are often 

encouraged to (learn or) play by the prospect of gaining victory over a classmate, increasing 

one‟s high score or receiving a particular award. We propose a different regulation to motivate 

learning, called identified regulation. Identified regulations are defined by Ryan & Deci (2000) 

as the negotiations with personally important-, and consciously valued rules and goals. We argue 

that identified regulations are a more feasible approach to serious games than external 

regulations. Identified regulations may motivate learning during play, and after the game is over.  

This hypothesis is inspired by Deen‟s (2009) validation of the second language learning game 

CheckOut! (Beta Version) (Ranj Serious Games & ROC West-Brabant, 2010). The game is 

designed with identified regulations in mind. Deen found a change in students‟ motivation 

towards traditional
iii

 second language instruction. Although not fully implemented, certain 

identified regulations may account for this motivational change.  

We argue that games can change students‟ motivations to learn for the better. By designing a 

game trough identified regulations and by satisfying three basic human needs (competence, 

autonomy, and relatedness), students may become motivated to play and learn, even when the 

game is over.  

 

NEED THEORY: COMPETENCE, AUTONOMY, AND RELATEDNESS  

Game theorist Sutton-Smith assumes that „psychological factors operate internally to determine 

the range of gratifications that the players will get from the activity and the needs that it will 

meet‟ (1959, p. 24). The psychological factors that determine motivations are researched in what 

is called Theory of Needs, a part of cognitive psychology. According to Need Theory, (possible) 

need satisfaction is an essential condition to act. Specific goals, rules and activities (called 

regulations) may satisfy a particular need and in turn motivate to act.  

It remains difficult to pinpoint which needs are satisfied through which regulations. People in 

different circumstances have different needs. The personal character of needs is stressed by 

Reiss‟ theory of sixteen basic human desires (2004, 2009), for example vengeance, eating and 

romance are circumstance dependent. Most likely, these needs are not always of main 

importance to learning processes, nor are other basic human needs, like physiological needs or 

needs for safety (Maslow, 1943).  

The needs and regulations described by self-determination theory (Ryan & Deci, 2000) fit an 

educational environment better. Ryan & Deci defined three types of motivation: amotivation, 

extrinsic motivation and intrinsic motivation, as well as three basic human needs and their 

associated regulatory styles, see figure 1. In general, the more intrinsic a motivation is, the more 

the user acts in an autonomous manner.  Furthermore, every motivational type is regulated 

differently. 

 

 



 

 

Figure 1: The Self-Determination Matrix (Adapted from Ryan & Deci 2000). Three types of 

motivation (first row), their corresponding regulation (second row), and their style descriptions 

in the third row. 

Ryan & Deci (2000) emphasize that intrinsic motivation cannot be regulated by the use of 

rewards and punishments. These external regulations need to be integrated to the self. This 

means, the regulations have been evaluated and brought into congruence with one's other values 

and needs. Like a judo-practitioner does not enjoy doing push-ups, but the jūdōka may value 

them when they are valued as a part of his training schedule and daily life. In fact, when he is not 

exercising he may miss these „former‟ external regulations. The jūdōka evaluated the push-ups 

and made them congruence to his personal values and needs. If integration to the self is 

successful, the jūdōka can be intrinsically motivated to do push-ups and may miss his them when 

they are skipped.  

In order to integrate regulations into one‟s self, one should be able to identify these 

regulations first. Identified regulations describe the negotiations with personally important-, and 

consciously valued goals or regulations. We will elaborate on this in the next section. A shift 

from extrinsic motivation to intrinsic motivations, which are autonomous and more self-

determined is called integration. Integration, „refers to internalization in which the person 

identifies with the value of an activity and accepts full responsibility for doing it‟ (Deci, Eghrari, 

Patrick, & Leone, 1994, p. 121). We like to emphasize that internalization should be better 

stimulated in learning environments, as intrinsic motivated learning makes for better students.  

According to self-determination theory, the internalization only occurs when specific needs 

are satisfied, which will be central to our theory of how to design games that motivate to learn. 

These needs are feelings of competence, autonomy, and relatedness (C.A.R) (Ryan & Deci, 

2000). Regulations that satisfy these basic needs can be better related to educational settings than 

the basic needs described earlier. According to Deci (Deci et al., 1994), if needs for competence, 

autonomy, and relatedness are all satisfied, a person may internalize the regulations and become 

intrinsically motivated. 

 

IDENTIFIED REGULATIONS 

Identified regulations take „the best of both worlds‟, as they can be positioned between external 

regulations and intrinsic regulations. Identified regulations are consciously valued rules, 



 

procedures, and goals. They present students with goals and rules that are external but at the 

same time intrinsically valuable. To consciously value a regulation, students identify, as in 

understanding, the learning regulations first. Then, students can identify with the learning 

regulation as something personally important. In other words, students do not have to enjoy the 

activity. Instead it is important that students value the learning regulations as personally relevant 

(Keller, 1999; Gunter, Kenny, & Vick, 2006).  

 

Opportunity to identify with the learning regulations 

To get students to value regulations as personally relevant, the concept of regulatory fit can help. 

According to Bianco et.al. (2003) and Higgins (2000), if the learning regulations and game 

regulations fit the theory that students‟ hold implicitly about the particular subject of instruction, 

students are more motivated to learn. If students think that something is important, teachers may 

be less inclined to change students‟ mind, but if students think that a subject is dull, teachers 

might feel obliged to enliven a tedious learning exercise. Teachers may try to turn something 

boring into something fun. Enlivening a boring exercise makes it more difficult for students to 

integrate regulations to the self and it therefore may result in a decline of motivation. In a way, 

the task instruction should make sense to the student. If regulations make sense to students, they 

may think about the learning regulation as something personal relevant. In turn, they may 

become motivated to learn more. 

 

The ability to identify learning regulations 

Students can only identify with regulations if they can perceive these regulations first. One way 

of achieving this is to explicitly communicate the learning regulations, which is not always easy 

to do. In DreamBox, for example, the learning regulations are easily recognized. As such, 

DreamBox should be considered a well-designed serious game. The regulations however are 

based on punishments and rewards and do not make equating less tedious or boring. Reviewing 

DreamBox, a journalist explains: „kids who already believe they dislike math, or aren‟t good at 

it, won‟t be fooled by the playful nature of the site. It‟s very clearly math‟ (Matte, 2009).  

While DreamBox explicitly communicates the math assignments, it uses fairies, pirates and 

dinosaurs to embellish the learning content. Moreover, players are rewarded with extra mini-

games that do not relate to the learning content. The mini-games amplify the failing attempt to 

engage players in the game itself. Clearly, the problem is that the game regulations do not relate 

to the learning regulations. For example, students are first asked to find some missing dinosaur‟s 

eggs. By finishing equation exercises, they are awarded with additional eggs.  

A mismatch between learning and game regulations is common in educational games and is 

described by Michael Bas as The Closed Door Syndrome. Bas, CEO of a major Dutch serious 

game development studio, describes an educational game „suffering from the syndrome‟ in 

which players are invited to visit an imaginary world. While exploring the environment, players 

stumble onto a closed door, when the door is clicked, the player must solve an equation to open 

it. The gameworld is only designed to navigate between problems, instead of relating to the 

learning content. While the game is based on finding hidden objects or visual recognition, the 

learning content is about equating
iv

. The Closed Door Syndrome describes a mismatch in game 

regulations and learning regulations. 

 

Matching basic (cognitive) activities 



 

To design a serious game, avoiding the Closed Door Syndrome, designers match the basic 

activities of the learning regulations to the gameplay. It is difficult, however, to accomplish this 

match without embellishing the learning exercise with game elements only. That is why we 

present a four-layered model. The model is inspired by the MDA model (Hunicke, LeBlanc, & 

Zubek, 2004) distinguishing mechanics, dynamics and aesthetics.  

In our model, the mechanics are the rules and goals of the game, much like the core 

mechanics of Salen & Zimmerman (2003). The dynamics are the actual activities emerging from 

the rules and goals, i.e. emergent play. The aesthetics are the „surface-level elements of the 

game, including thematic and narrative elements as well as the player‟s emotional responses‟ 

(Hullet, Kurniawan, & Wardrip-Fruin, 2009, p. 2). We added core concepts to this interpretation 

of the MDA model.  

A core concept is not a manual, a blueprint, a narrative or a genre, instead it is the most basic 

activity needed for gameplay. The core concept is what all the mechanics, dynamics, and 

aesthetics are about. All the game rules and all the learning regulations relate to the core concept. 

When asking themselves: what the learning is really about? Designer may abstract the 

mechanics, dynamics, and aesthetics to the basic activity of the gameplay. After the abstraction 

of the learning activity, designers can either design new regulations, or seek out games with a 

similar core concept. This will make it easier to translate education contexts to a game. 

For example, the core concept of Super Mario Bros. (Nintendo EAD, 1985) is not about 

rescuing the Princess. The narrative is only part of the aesthetics. The game is not about throwing 

fireballs, collecting every coin, or finding the warp-zone (dynamics). Nor is the game about time 

constraints or receiving scoring-points (mechanics). Players overcome obstacles by skillfully 

manipulating the forces of an artificial gravity, players learn how to jump across a small fissure 

and how to accelerate Mario‟s pace to overcome greater ravines. The mechanics, dynamics, and 

aesthetics of the game all relate to playing with gravity
v
. This is the most basic activity of the 

game, all other regulations favor this core concept. 

In Super Mario Bros. players learn to play with artificial gravitational forces. Edugames like 

Mario is Missing! and Mario’s Time Machine (The Software Toolworks, Inc., 1992, 1993) did 

not change the core concept of Super Mario Bros. but changed the aesthetics and some 

mechanics to relate to geography and history lessons. As a consequence, there is a mismatch 

between the game‟s core concept and the educational context.  

Matching the core concepts of the educational instruction and a game can enhance the 

instructive value of a game, because players can actually play with the instructional content. If 

accomplished, the mechanics, dynamics and aesthetics (in short: regulations) can be changed to 

help students identify them as personally valuable.  

Matching the basic cognitive activities (e.g. the core concepts) is only the first step in the 

development cycle of a serious game. The second step is to create identified regulations 

(mechanics, dynamics and aesthetics) that satisfy needs for competence, autonomy and 

relatedness. How this can be accomplished will be discussed in the next section.  

 

SATISFYING COMPETENCE, AUTONOMY AND RELATEDNESS 

We discussed how players could identify with learning regulations if game designers create a 

regulatory fit, and by choosing a core concept that is identical to both the learning regulation and 

the gameplay. The next step is to create regulations that help players to internalize the 

regulations. Regulations that engage players satisfy needs for competence, autonomy, and 

relatedness. 



 

 

Competence: scaffolding 

There are many ways to satisfy needs for competence. Feelings of competence typically address 

the perceived ability of (possible) successful engagement, or „the beliefs in one‟s capabilities to 

organize and execute the courses of action required to manage prospective situations‟ (Bandura, 

1997, p. 4).  

When students play a game, they negotiate with the game‟s rules, goals and activities. These 

regulations can be designed to satisfy students‟ need for competence. For example, if a student 

wishes to outshine in a specific knowledge domain, the game‟s regulations can be structured to 

enable students to construct the knowledge and be aware of his/her knowledge growth.  

The structuring of the learning difficulty and the feedback style are two important ways to 

satisfy students‟ need of competence. The structure of knowledge can be characterized as a 

learning curve, in which knowledge builds forth on former knowledge. Vygotsky (1978) argues 

that all students have their personal knowledge level, or zone of development. According to 

Vygotsky students learn best when new knowledge is presented a little outside the boundaries of 

their knowledge zone. 

Wood, Bruner and Ross (1976 in Verenikina 2003) elaborated on the zone of proximal 

development by describing a method for knowledge construction called scaffolding. Within a 

scaffolded curriculum the difficulty of the learning content is raised step-by-step. By breaking 

the content into manageable pieces that are only a little above students‟ cognitive level 

(Verenikina, 2003), students may actually construct knowledge every time they negotiate with 

the content. 

The scaffolding principle can be described with [ i + 1 ], in which i stands for the current 

knowledge zone, and 1 represents the manageable piece of knowledge that is only a little above 

students‟ cognitive level. By scaffolding the learning process, students‟ actual competence might 

grow, satisfying the need for competence. Learning can therefore be seen as a process of 

progression. 

Progression in games often follows a scaffolded growth of difficulty as well. Shigeru 

Miyamoto is credited for many well scaffolded games. One of them is Super Mario Bros. The 

first level of Super Mario Bros. illustrates how scaffolding can be subtly integrated into 

gameplay. 

 

 

Figure 2:  Super Mario Bros., an example of scaffolding 

In figure 2 a typical Super Mario Bros. scenario is portrayed that illustrates the process of 

scaffolding play. The player needs to overcome a small cleft of two slightly different pyramids 

constructed by two facing triangles. At pyramid 1 (the left pyramid), the player will probably 



 

drop Mario in the space between the opposing triangles. Falling in the cleft has no huge 

consequences; it only slows the pace of the game. At the second pyramid falling into the cleft 

results in immediate death. At the first pyramid, the player develops a skill to jump across small 

and save spaces (marked with [ i ] ).  At the second pyramid the stakes are higher, so the skill 

will be mastered [ i + 1 ]. These skill developments are highlighted in figure 3 with [ i ], 

indicating new skills, and with [ i + 1 ], indicating skill development. Super Mario Bros. is not a 

game of balancing challenges, but it is a game of subtle progression.  

 

 

Figure 3: Several learning points in level 1-1 of Super Mario Bros.  

Super Mario Bros. offers progression in skill development and competence. The player can only 

progress if the skill is mastered. This means that the skill is educated by the game. By subtle 

scaffolding, games can satisfy the need for competence. The scaffolding principle [ i + 1 ] raises 

the actual competence in negotiating with the game procedures.  

However, the abilities trained in games or other media are seldom transferred to other 

activities or domains (Clark, 2001). The reason for the lack of knowledge transfer may be caused 

by players‟ ignorance of knowledge construction during play. The construction of specific 

abilities may go unnoticed. For example, players of Medal of Honor: Heroes 2 (EA Canada, 

2007) may unconsciously pick up military strategies of World War II, while players of 

MMORPGS may enhance their leadership capabilities as guild leaders (Reeves & Malone, 2007; 

DeMarco, Lesser, & O'Driscoll, 2007). Some serious game developers call this accidental 

learning. Johnson (2005) depicts accidental learning in what he calls the Sleeping Curve. The 

learning curve „sleeps‟, because gamers are not aware of constructing knowledge during 

gameplay.  

 

Competence: progressive feedback 

One way to make players aware of their educational progress is by giving them feedback. One 

common feedback style is marking. Marks praise the learners‟ level of competence. These 

external regulations can „provide useful information about competence and mastery‟ (Lepper et 

al., 2005, p. 191). Still, some students fail to understand how marks communicate progression, or 

students simply do not care for marks. Within Dutch education, marking is a declining practice. 

Instead, profile matrixes
vi

 are emerging. Profile matrixes communicate students‟ ability more 

specifically than an abstract mark does. 

Research on instructive feedback suggests that teachers give positive and constructive 

feedback, and focus on the learning activity, instead of on the students‟ self. For example, 



 

exclaiming „the summarizing is done inaccurately,‟ is perceived as a correct way to give 

feedback. Proclaiming that „you cannot summarize‟ is incorrect.  

The feedback can communicate progress and it could outline prospective progression. This 

means that progressive feedback has a reflecting and activating role. It describes both „the 

learned‟ and the „to be learned‟. This way the reward of successfully accomplishing a learning 

goal is not finite, but opens the gate to new learning experiences. 

Engaging players with relevant progressive feedback has been a major achievement of the 

game industry since its early days. Gamers are rewarded with new and more challenging 

problems after completing an initial level. When players successfully finish the first game world 

of Super Mario Bros., Mario stumbles upon a sack containing a Mushroom Kingdom‟s citizen 

exclaiming: „Thank you Mario! But our princess is in another castle!‟ E.g. you have done a great 

job, now you can learn something more in the next level. Continuous progression is very 

common in games, and progressive feedback is very important in education. Both motivate the 

subject for a prolonged experience instead of a finite goal
vii

. 

 

Autonomy: the ability and opportunity to make significant decisions 

Needs for autonomy can be satisfied by gameplay as well. Autonomy is the ability, and the 

opportunity to make decisions that are of significance to the gameplay and the person‟s self. The 

ability to make significant decisions equals the actual competence to understand the regulations 

and the possible results of a decision.  

The opportunity to make significant decisions is comparable to freedom of choice. However, 

presenting an individual with several alternatives does not satisfy the need for autonomy. A 

choice between life and death is not an autonomous option, as a healthy individual will seldom 

choose death. Autonomous persons perceive a particular freedom of choice, as well as the feeling 

that their own choices/actions have significant impact.  

To present individuals with significant alternatives, the individuality of a person should be 

taken into account. The individuality of students is prominent in the manner students approach 

learning objectives. Researchers like Kolb (A. B. Kayes, D. C. Kayes, & Kolb, 2005; Kolb, 

Boyatzis, & Mainemelis, 2001), Silver, Strong and Perini (2000), Felder and Spurlin (2005), 

describe various learning styles in accordance to students‟ personality. These learning styles are 

considered tools to „help instructors achieve balanced course instructions and to help students 

understand their learning strengths and areas for improvement‟ (Felder & Spurlin, 2005, p. 111). 

Knowledge of learning styles and the ability to learn, in accordance with a specific learning 

style, might raise the feeling of autonomous actions. 

Empirical research has seldom found a significant learning gain, retention rate or motivation 

change, by imposing learning styles on students after signifying a students‟ learning style 

(Coffield, Moseley, Hall, & Ecclestone, 2004). In contrast to other researchers, Katz (in Coffield 

et al.) does not impose the learning styles on students but presents students with several exercises 

that were designed with Kolb‟s learning styles in mind. Katz argues that the „better match 

between students‟ individual characteristics and instructional components, the more effective or 

efficient the learning program was [in relation to higher-order cognitive outcomes]‟ (Coffield et 

al., 2004, p. 68). Silver, Strong & Perini (2000) argue for a similar approach to personalize the 

learning experience. It is arguable that needs for autonomy are satisfied, when students are given 

the opportunity to educate themselves in several ways. 

Incorporating various playing styles in one game can enhance players‟ autonomy. The 

research done on playing styles (Canossa, 2005, 2007, 2008; Canossa & Drachen, 2009; Bartle, 



 

1996; Deen, 2007) imply the importance of players‟ autonomy and present how one game can 

offer more than one playing style. Canossa describes how specific game environments and 

certain game features can offer players personal styles of play. For example, a gamer of the 

Hitman-series (IO Interactive, 2007) may play in an area with many hiding spots and open areas. 

The Hitman-player is able to equip the game-character with a machine gun and a dimmed sniper 

rifle. In this setting, players can play as a stealthy murderer or kill everyone. Instead of designing 

four different exercises, one game can offer various learning styles and even give players the 

opportunity to blend styles into a personal one.  

The works of Canossa (2005, 2007, 2008) and Bartle (1996) are deduced from specific game 

genres and might not directly be applicable to all games. They indicate the importance of a 

personal play experience. The personality of a player, or learner, could be so when designing a 

serious game. An understanding of playing styles and learning styles may help game designers to 

create an environment in which subjects can choose their personal style.  

 

Autonomy: playing styles 

Playing styles and learning styles are very similar to one another (Deen, 2007). Deen found a 

correspondence between playing styles and learning styles. By bringing together developmental 

psychology and game theory, Deen described a theoretical-style, pragmatic-style, interpersonal-

style and self-expressive-style of development.  

People with a theoretical style of development tend to be a little apprehensive. They first 

analyze the data on the screen and supported media, after which they compile the data into a 

conceptual model. Theoretical players enjoy fast amounts of data streams to crunch through and 

elaborate background information. In Pokémon Red / Blue (Game Freak, 1996), theoretical 

players might enjoy the Pokédex (an ingame encyclopedia of every monster in the game world), 

a fast number of attacks and attributes in the game, and online databases like serebii.net. This is 

in contrast to pragmatic players, who learn and plays by „bricolage‟ or a trial-and-error strategy. 

Players enjoy a hands-on experience and do not mind making mistakes. These are the players 

who enjoy the repetitive gameplay of Pokémon. 

Other people learn / play by cribbing or discussing their problems with fellow gamers. They 

enjoy the multiplayer possibilities of Pokémon and they tend to grow quite attached to their 

Pokémon. These interpersonal players can be commonly found on forums or game-related 

websites. Another style of interpersonal play is exhibited by self-expressive players. This is the 

most creative style. Self-expressive players often try to work their way around the formal game 

rules by cheating, hacking, griefing, or just by playing. They enjoy setting their own goals and 

agenda, and they like to have the possibility to communicate their distinctiveness to others. 

Instead of playing with others, you will find self-expressive gamers playing for / against others. 

They are the comedians, the artists, of play. In Pokémon they enjoy naming their Pokémon, 

creating absurd Pokémon-teams and finding loopholes or glitches
viii

 in the game.  

Pokémon incorporates all four playing/learning styles. Pokémon offers gamers a pallet of 

styles to color their play sessions and satisfy needs of autonomy. This may account for the huge 

and diverse fan base of the small creatures, and what is more, for some serious cognitive 

activities. Players memorize 150 to 493 Pokémon names, discover new ways to communicate, 

and learn new ways to solve and approach a problem. 

Like Katz‟s imbedding of various learning styles in educational practice, the incorporation of 

various playing styles in a game might enhance the higher cognitive learning outcomes of a 

game. These higher cognitive learning outcomes are amongst others, problem solving (Gee, 



 

2003) and approaching activities from a specific epistemology (Shaffer, 2008). In the case study 

we will explain how various playing styles are made possible in CheckOut!, and how this 

satisfies the need of autonomy. 

 

Relatedness: the need to relate to significant others 

So far, we discussed how needs for competence and autonomy may be satisfied by game 

regulations. The last need presented by self-determination theory is relatedness. This may come 

as no surprise, as feelings of competence and autonomy can only exist in relation to an „other‟. 

People only feel competent when the can relate their ability to the ability of others. The needs of 

competence and autonomy can thus only be satisfied in a social environment. This social 

environment can satisfy needs for relatedness.  

Needs of relatedness are the perceptions of social support for/against persons‟ performances 

of the behavior. Relatedness can be divided in the belief that others think the behavior should be 

performed, and the motivation to comply with others. Relatedness does not suggest a relation 

with everyone but describes an attachment with people of certain significance to the subject. 

These significant others contextualize feelings of autonomy and competence. 

Educators, aligned with the social constructivist movement, state that learning is first and 

foremost a social negotiation (Duffy & Tobias, 2009). By definition, gaming is a social act as 

well. According to Copier (2005, 2007), players negotiate with other players and game 

developers in order to formulate (new) game rules and forms of play. These social negotiations 

are also eminent during non-play. Players negotiate with others in the modding community 

(Sihvonen, 2009), through fan-culture (Jenkins, 2008), in the cheater scene (Consalvo, 2009), on 

casual game portals, and in social networks (Deen & Korsman). 

Social negotiations are not always related to the learning content or game rules. Players of 

Ultima Online (Origin Systems, 1997) for example, did not use spare time (time not spend on 

game related exercises) for planning a game-strategy. Instead, players exchanged real life recipes 

and talked about family, friends and lovers. These social negotiations enhance the feelings of 

relatedness.  

The mere possibility of social negotiations may suffice in the need for relatedness as well. In 

the online game FarmVille (Zynga, 2009) players cannot actually play together simultaneously. 

Instead, players can visit and post messages on friends‟ farms. Players can give and receive 

FarmVille-gifts, and players can fertilize friends‟ crops in exchange for experience points and 

virtual currency. Although players are not actually playing together in the same space at the same 

time, there is still a strong feeling of relatedness. People do not have to be in the same (virtual) 

space to satisfy a need for relatedness.  

In many online games, social bonding or feelings of relatedness are facilitated by a certain 

social interdependence (Ventrice, 2009). This interdependence is obvious in MMORPGs
ix

 like 

World of Warcraft (Blizzard Entertainment, 2004). Players need the help of other players, to 

fully explore all facets of these games. While most MMORPGs are designed to create new 

relationships, other online games like FarmVille and MafiaWars (Zynga, 2008) strengthen 

existing relationships. Games, like FarmVille and MafiaWars, are played within online social 

networks like Facebook or MySpace and use existing connections, outside the game context, to 

strengthen feelings of relatedness. To expand a farm field in FarmVille, players either need to 

pay real money or invite friends to become their respective „neighbors‟. A player needs to invite 

at least eight friends to unlock the first farm expansion. In MafiaWars „friends‟ become assets to 

strengthen an attack on another player. Players rely on their connections to win a battle. Social 



 

interdependence is of uttermost importance to play the game successfully, and in turn may 

satisfy the need for relatedness. 

 

CASE STUDY: IDENTIFIED REGULATIONS MAY CHANGE MOTIVATION 

The implementation of identified regulations during a game design process will be discussed by 

a case study of a second language learning game called CheckOut!. The game has been 

developed by Ranj Serious Games in the Netherlands and targets students‟
x
 uncertainty about 

their ability to speak English. This uncertainty results in the avoidance of English. The game 

encourages students to (dare to) communicate. The didactic approach to second language 

learning was derived from the works of Sciarone (1984, 2004; Sciarone & Meijer, 1993). 

According to Sciarone, a language is best learned by active use and immersion in texts that fit 

students‟ zone of development.  

The zone of development of CheckOut!‟s texts are based on level A1 of the Common 

European Framework of Reference (CEFR) for language learning, teaching and assessment 

(Baten et al., 2008; Europe, 2004; Hest, Jong, & Stoks, 2001). A1 students possess the most 

rudimentary English skills, such as reading and writing simple sentences. The game‟s content 

and context is based on level A2 of CEFR. According to level A2, students can relate casual 

(often used) expressions with issues of immanent importance, like family, shopping, personal 

information, work and geographical data. An A2 student can understand and explain people‟s 

relationships to each other, and students are able to give and understand directions.  

Ranj Serious Games designed a multiplayer variant of the classic point-and-click adventures. 

The core concept of the game is linking knowledge within a conditional structure. Like all point-

and-click adventures, a particular condition is only accessible if another condition is. Players are 

asked to remember what a character needs, in order to bring the person the proper items and need 

to textually communicate in English to establish this. By walking around in the game world, 

players actively connect characters to items and visa versa. 

In the game, clues to the conditional structure can be found hidden in the texts. Students are 

presented with a fragmented storyline that is scattered around a virtual environment. Together 

with their classmates they are invited to make a coherent structure of these small bits of 

information, by linking new and old knowledge into a whole.  

The game designers of CheckOut! successfully created a match between the core concept of 

an existing game genre, point-and-click adventures, and the core concept of writing an essay / 

understanding spoken English. The core concept of the game could best be described as „linking 

knowledge‟. Players are not only playing a point-and-click adventure, but the game regulations 

are all about linking new and old knowledge into a whole; therefore students are actually 

constructing knowledge while playing the game. Despite this knowledge construction, players 

may not be aware of their cognitive development, which may hinder the satisfaction of needs for 

competence. 

 

Effectively satisfy needs for autonomy and relatedness 

Still, the regulations designed from the core concept may satisfy needs for relatedness. Two 

regulations foster interdependence among players: a scarcity of items, and a complex game 

world. CheckOut! is played online, in cooperation with classmates. Four players can play 

simultaneously and are invited textually coordinate the distribution of items. Some items can be 

acquired only once.  



 

For example, if a player buys a dress for the game character Beatrice, a second player is 

unable to buy the dress. In turn, players coordinate the scarcity of items. The game world is 

mazelike, so players get lost easily. When lost, players do not hesitate to ask their classmates for 

directions via the chat-channel. The chat-channel scrambles Dutch words, so students are 

encouraged to communicate in English. The channel is buzzing with English chats. The design of 

scarcity, and maze-like environments fosters a social interdependence; students, however, are 

still able to make individual decisions. 

Autonomy is satisfied by the active role of players as well. Without their participation nothing 

happens. Students actively link various texts into a coherent story to accomplish specific 

objectives. In this way, the game encourages active negotiations with language construction 

instead of passive assimilation.  

The game regulations made sense to students. This was especially true for students of the 

Tourism Faculty. In the game players where stranded on a foreign party island. This setting may 

fit the implicit theory students have about working abroad in the tourist sector. Thus, there is a 

regulatory fit between players‟ implicit theory and the instruction.  

The game regulations offer multiple playing styles. By doing so, students can make a 

(autonomous) choice in the way they play the game. Some players are very pragmatic in their 

learning/playing style. They hit every clickable attribute in the game, and if one conversation 

circle ends in failure, they try again. Not all players have a trial-and-error style of playing. Some 

like to consider various options first, create a theoretical or conceptual model of the situation, 

and then test their hypothesis. The game presents these players with a mission log. Thanks to the 

mission log, players can deduce an optimal strategy by carefully reading the log.  

A third group of players like to learn from others, by following others‟ lead or by reading 

walkthroughs on the internet. In CheckOut! players can help each other by using the chat 

channel. We often observed two players following each other through the gameworld. Although 

this is not the fastest strategy, it certainly was the most social playing style. 

Lastly, some players try to work their way around the formal game rules. These self-

expressive players are often demonized as cheaters (Consalvo, 2009), killers (Bartle, 1996; 

Lindley, 2005), or griefers. Other scholars tend to describe self-expressive media users in a more 

positive way as hackers (Scheäfer, 2008) or modders
xi

 (Sihvonen, 2009). CheckOut! does not 

promote self-expressive play. Although the language filter in CheckOut! is easily bypassed by 

using slang, leet
xii

, erroneous Dutch spelling, or another second language, the rigid and formal 

structure of other game regulations do not offer much creativity.  

 

Meagerly addressing needs for competence 

The beta version of CheckOut! „scores‟ high on relatedness and autonomy satisfaction, it does 

however, seem to fail to satisfy needs for competence. The beta version of CheckOut! lacks a 

well scaffolded game regulation and progressive feedback. Students find themselves struggling 

with an unfamiliar
xiii

 game regulation, without any introduction to the concept of point-and-click 

adventures. Even more, the game presents the player with a meager amount of feedback on game 

progression and language development. 

Still students reported to learn appropriate greetings. CheckOut!-players are forced to greet a 

game character (in short: NPC
xiv

) before a conversation cycle can start. After clicking an NPC a 

pop-up asks the player to enter a greeting. If the greeting is mistyped, the NPC will complain and 

ask the player to spell it properly. Players are forced to type „excuse me officer‟ before asking 

the game‟s police officer for directions. The greeting sequence resulted into discussions around 



 

the NPC Beatrice. Beatrice has the looks of a hippopotamus and is to be greeted with „excuse me 

gorgeous‟. Obviously, this sparks a lot of comments as being an inappropriate greeting for ugly 

Beatrice. 

This greeting sequence felt relevant to students as it caricatures a socio-cultural rule. It makes 

sense to use appropriate greetings to get help. If mistyped, the students were told how to properly 

address the NPC. In this way, the player was presented with feedback that related to both the 

learning and gaming at the same time. While CheckOut! meagerly addresses the need for 

competence, the regulations excel in satisfying needs for autonomy and relatedness. 

 

Figure 4: Explicit learning regulations in CheckOut!  (© 2010, Ranj Serious Games. Used with 

permission.)  

Validation 

In 2008 one of the authors started to gather empirical data to test the hypothesis that playing 

CheckOut! changes students motivations towards traditional second language learning for the 

better. The experimental research was both quantitatively, and qualitatively tested. A pre-test and 

post-test was conducted for both a control group (N=33), and an experiment group (N=44) of 

Mbo-students
x
 from ROC-West Brabant. Qualitative material was assembled through in-class 

observations, screen capturing and interviews with students and teachers. 

The Self-Determination Questionnaire of Ryan & Connel (1989a, 1989b) was translated to 

Dutch and rewritten to focus on second language learning. The experimental group played (for 

approximately 1.5 hours) the beta-version of CheckOut!, while the control group followed the 

standard curriculum programme.  

A significant (p=.03) motivational change was reported for both the control, and experimental 

groups. While the control group reported an increase of externally regulated experiences, the 

experimental group reported that the same feeling decreased. The decline in external regulated 



 

experiences concerned the self-regulation towards traditional second language learning 

programs. Thus, students felt less forced to learn English by rewards or punishments after they 

played the game.  

The motivational change may be related to a (partly) successful regulatory fit design, and 

successfully satisfying needs for autonomy and relatedness. We wonder if a thorough scaffolded 

process, and a larger amount of progressive feedback would have a greater motivational change. 

The questionnaire‟s results remained inconclusive for motivational regulations such as 

identified regulations, and intrinsic regulations
xv

. The interviews with students, teachers, and the 

observations of play sessions showed high commitment to game goals and extensive use of 

English in the chat channel. Two observations illustrate this. 

During one play session, the fire alarm was malfunctioning, and remained sounding. Still, 

students played the game for two hours while the claxon was deafening everyone. Students did 

not seem to care about the klaxon while playing the game. On another occasion, a teacher 

expressed to be surprised about his students‟ ability to write complete English sentences in the 

chat-channel. Normally his group was not keen on writing, while in the game, communicating in 

a foreign language seemed to come naturally. While not „bulletproof‟, both teachers and students 

expressed the value of the language filter. It seemed appropriate to chat in English when 

immersed in a foreign environment during an English course.  

Still, students had difficulties in identifying the learning regulation of the game. The same 

was true for teachers who played the game
xvi

. While they expressed an understanding of the 

learning value of reading English texts, the procedural (meta) knowledge of linking knowledge 

actors remained unnoticed and difficult to identify. The lack of progressive feedback on learning 

regulations and a non-thorough scaffolded learning process might account for this problem.  

 

DISCUSSION: METHODS FOR SERIOUS GAME DESIGN 

Based on the previous sections we propose six principles for serious game design in order to 

heighten players‟ motivation towards learning a specific subject or skill, not only during play, 

but also when the game is over. 

 

1. Create a regulatory fit between the implicit theory of students about the educational 

instruction. 

2. Design from a core concept that is identical for both the educational instruction and the 

game. 

3. Explicitly communicate the learning regulations to player. 

4. Use progressive feedback (satisfy needs for competence). 

5. Implement various playing styles into one game (satisfy needs for autonomy). 

6. Create a social interdependence (satisfy needs for relatedness) 

 

Creating a regulatory fit 

To identify with the learning content, the game designer could design a regulatory fit. Serious 

games are often designed to make tedious exercises more fun. Instead of making it more fun, the 

games should make the learning more engaging. This is a significant difference, as an engaging 

experience is not a „fun experience‟ by definition. An engaging experience can be unpleasant, 

instinctive and of importance as well. Students can become motivated when the task instruction 

fits the implicit theory students have about the task instruction. If students think a subject is of 



 

importance to their further development and the instruction signifies this importance, students 

may become engaged.  

E-learning applications like NikoLand (Intelliga Publishing, 2008) and DreamBox try to „fun-

up‟ the learning experience but could instead „importance-up‟ the learning regulations. 

Knowledge construction can become a useful tool in the game instead of a mere necessity. The 

greeting sequence in CheckOut! illustrates this well. In „real life‟ it is important to use a proper 

greeting when approaching a particular person. If you do not start a conversation in the right 

manner, some people might feel offended or even unwilling to talk. The game caricatures this 

social rule by making it impossible to speak to an game character using improper greetings. 

There is no „fun‟ in greeting characters (especially not in greeting ugly Beatrice). Still, students 

reported that they found the greeting sequence the most educational part of the game. 

More over, the setting of a holiday island worked very well for students of the Tourism 

Faculty. During play sessions at beautician or hair-dressing school, students exclaimed that they 

would have found the game more interesting and educational if the setting was not a party island, 

but a saloon or wellness centre instead.  

 

Match core concepts of game and knowledge construction 

What is the game or instruction really about? That is the question a designer can ask when 

matching the core concepts of a game with the core concept of an instructional practice. 

Matching the most basic cognitive activities may be the most difficult and abstract part of 

designing a serious game. An in-depth explanation about this process is therefore out of scope 

for this chapter. Still, some examples may illustrate the process. 

In CheckOut!, the core concept „linking knowledge‟ is both applicable to writing an essay and 

playing a point-and-click adventure. Players actively link various knowledge sources into a 

coherent story. This cognitive skill is used when writing an essay as well. Students need to 

search in libraries and other knowledge sources, to bring together all this fragmented information 

into a structured writing. The matching of core concepts makes players actually perform the 

same cognitive activity in the game as in a writing class.  

 

Explicitly communicate the learning regulations 

The visuals of feedback may help students to understand how the knowledge they developed 

during game-play may help them outside the game. For example, to encourage players to read 

more books by playing a game, the player probably reads various texts during the play session. 

The designer could connect the difficulty of the game-texts to the difficulty of actual books. A 

novice player will earn a „Jip & Janneke
xvii

 - children‟s book‟ trophy, while an advanced player 

receives a Shakespearean award. The designer communicates that a player is competent enough 

to read an adult book. This way, the designer relates game knowledge to „out of game abilities‟. 

 

Progressive feedback 

Progressive feedback is reflective and activating. Players can be made aware that they have 

learned something, and that they will learn more. This can be designed with cumulative scoring 

systems (concerning learning and gaming progress) and by implementing high-score lists. Both 

will give players insight in the average scorings, the high-end achievements and their own 

progress. Another way to communicate further development is the design of various difficulty 

settings or using the „advent calendar‟ method. The advent calendar method may be most 

discernable by its implementation in Super Mario Bros. 3 (Nintendo R&D4, 1988). Every game 



 

level is visible on the world-map. After succeeding at one level the next level becomes available 

to the player. Like an advent calendar, players can already perceive the coming events. This way, 

the game explains what is accomplished, and what should be accomplished next. 

 

 

Figure 5: Super Mario Bros.3 the advent calendar method 

Implementing various play styles in one game 

Several learning styles can be implemented in one game as well. Silver, Strong & Perini (2000) 

describe four learning styles that can shortly be described as: a pragmatic (trial and error), a 

theoretical (conceptualizing – optimal strategy), an interpersonal (co-op - competitive), and a 

self-expressive (creative – cheater - generator) learning style. While Silver, Strong & Perini 

argue for freedom in four different assignments by offering all learning styles, a game can offer 

all four styles in one game, giving players the opportunity to develop blended learning styles. 

Most games already offer several learning styles. Games rely for a great extent on trial and 

error play by offering several lives or tries
xviii

 to beat a game level. Tries invite players to try the 

game again if they fail in their first attempt. Real-Time-Strategy games like StarCraft (Blizzard 

Entertainment, 1998) and Command & Conquer (Westwood Studios, 1995) offer players 

extensive data to crunch through and help them to conceptualize a model of optimal strategy. By 

adding multiplayer capabilities to the game, players can co-operate or fight each other on a social 

level. Lastly, the adding of cheat codes, level editors and possibilities to construct teams, bases 

or characters adds to the creative use of the regulations. In other words, designers can 

personalize the game experience
xix

, which may enhance players‟ motivation to play. 

 

Relatedness 

Relatedness is often accomplished by designing social interdependence. As described earlier, 

interdependence is created for World of Warcraft and FarmVille in various ways. 

Interdependence emerges from item scarcity, the use of friends‟ relations as 

commodity/asset/resource, the creation of interdependence among game characters (rock-paper-

scissors formations in classes), combative scenarios, and a shared goal/enemy. Some games offer 

players an asynchronous way to battle their friends called a ghost-run/ghosting. In Mirror’s Edge 

Pure Time Trial Pack (EA Digital Illusions CE, 2009), players can play a time trial. Their fastest 

play performance will be recorded and stored. Players can review their own jumping and 

running, and battle their own recording. Players hunt a „ghost‟ of themselves. In some games 

players can send their ghost to friends, so they can try to beat it. 



 

Social negotiations are often mediated by chat channels, forums, voice over internet 

protocol
xx

, social networks, and real life conferences. Without these tools the social inclusion 

may be almost impossible to attain. 

 

 

Figure 6: Mirror’s Edge Pure Time Trial Pack: beating the player’s ghost 

CONCLUSION 

To enhance the learning outcome of serious games, games can get students motivated to learn. 

To accomplish this, identified regulations can enable students to identify (to comprehend) and to 

identify with the learning regulation. If students are able (partly) internalize the learning 

regulations that are embedded in the negotiation with the game, they can become more motivated 

to learn. To achieve this internalizing, the game regulations can satisfy students‟ needs of 

competence, autonomy and relatedness to significant others. 

Gaming can stimulate these feelings, but today‟s educational game developers tend to focus 

more on embellishments and external regulations, instead of focusing on motivations to learn in 

general. The creation of a regulatory fit, progressive feedback, and various playinstyles may 

enable students to consciously value the learning regulations as personally important. In turn, 

this may stimulate the internalization of the external regulations presented by the game.  

Thus, by designing identified learning regulations, players may become motivated to learn, 

not only in the game, but also when the game is over. To motivate student to learn, the game can 

clarify students what they can and that they are making progress, not only their ability to play, 

but also in the construction of new knowledge. 

The surplus value of games is found in their ability to construct an environment in which 

players are invited to personally negotiate with regulations, where players are given immediate 

feedback on their actions, and where feelings of relatedness can be enhanced by social 



 

interdependence. Enliven learning exercises with rewards and praising might not be the way to 

go: communicating progression and agency within a safe and social environment might.  
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Key words and definitions 



 

Autonomy 

The ability and the opportunity to make decisions that are of significance to an activity and the 

person‟s self. 

 

CheckOut! 

A second language learning game, developed by Ranj Serious Games, to enhance the willingness 

of Dutch students to speak English.  

 

Competence 

The beliefs in one‟s capabilities to organize and execute the course of action required to manage 

prospective situations. 

 

Core concept 

The fundament of a game concept, it describes the most basic activity need to play, such as rules, 

goals, activities, strategies, aesthetics, etc. 

 

External regulations 

The use of punishments, and rewards to motivate individuals. 

 

Identified regulations 

Consciously valued rules, procedures, activities and goals. The individual has the opportunity to 

identify the regulations and is able to identity with the regulations. 

 

Intrinsic motivation 

A willingness to act that originates for the greater part from „the self‟ of an individual 

 

Need theory  

An approach to motivational research in cognitive psychology, stating that (possible) need 

satisfaction is an essential condition to act.  

 

Playing styles 

A personal style of learning and gaming. 

 

Progressive feedback 

A reflective and activating style of feedback. Progressive feedback makes people aware of what 

is accomplished and what is to come.  

 

Relatedness 

The relationship between the activity, the individual, and significant others. 

 

Scaffolding 

Breaking down the content of an instruction to manageable pieces that are only a little above 

students‟ cognitive level.  

 

 



 

Endnotes 

                                                 
i Cinematics are small movies that often explain the story behind the game.  
ii Extrinsic motivation does not necessarily diminish intrinsic motivation. They are not 

antagonistic or dichotomous (Rigby, Deci, Patrick, & Ryan, 1992).  
iii

 Traditional instruction is learning with schoolbooks, lectures and role-plays.  
iv

 The Closed Door Syndrome may have originated from the idea that „fantasy‟ was considered 

an intrinsically motivating feature (Malone, 1981). Jacob Habgood (2005, 2007) researched the 

motivational effect of various fantasy forms and concludes that a (endogenous) fantasy layer, in 

itself, does not have any motivational value. Instead Habgood argues to embody the learning 

material „within the structure of the gaming world and the player‟s interactions with it, 

providing an external representation of the learning content that is explored through the core 

mechanics of the gameplay‟ (Habgood, Ainsworth, & Benford, 2005, p. 10).  
v
 At first glance, the aesthetics of Super Mario Bros. do not relate to gravity in any way. A fat 

and mustached plumber who should jump for coins (miraculously floating in the air) and 

avoiding mushroom-like foes does not seem related to gravity at all. However, the cultural 

history of Mario explains many of today‟s representations of the Super Mario landscape and the 

emotions it steers. 

Mario is introduced in the game scene as a character called Jumpman. Featuring in the 

arcade-classic Donkey Kong (Nintendo, 1981), Jumpman must climb a scaffold-like structure 

and jump over falling and rolling barrels. Climbing a scaffold and avoiding rolling and falling 

barrels does relate to gravity. Moreover, the name „Jumpman‟ signifies gravity as well.  

Due to technical (graphical) constrains of the early 80s, Jumpman was designed to be a 

recognizable character. The Jumpman character was later transported to the multiplayer-

platform-game Mario Bros. (Nintendo R&D1, 1983). He was given a name, Mario, and a 

counterpart Luigi. The game was not situated on a skyscraper, but in a sewer. The barrels of 

Donkey Kong where changed into sewer-like animals (turtles, flies and crabs). Still, Mario 

Bros. is essentially the same game as Donkey Kong: playing with artificial gravity. When Mario 

surfaced from the sewers, many references to Mario Bros. where kept in place to communicate 

that the game was still about playing with gravity. Pauline became Princess Toadstool/Peach, 

Donkey Kong became a supersized-sewer-creature called Bowser and the world was decorated 

with green-sewer-pipes. This means that Mario‟s cultural legacy communicates it core concept 

in a very profound way. 
vi In Bordewijk (2009) the Bachelor of ICT‟s profile matrixes can be found.  
vii

 In the 90s, gamers where often rewarded with a new difficulty setting after completing a game. 

Difficulty settings are given colorful names like „nightmare‟ in Quake or „I am Death 

incarnate!‟ in Wolfenstein 3D (Id Software, 1996, 1992). Gamers can replay games with more 

and tougher enemies. Another example is the final level of the beat-um up Double Dragon II 

(Technos Japan Corp., 1988). This level is only available on the hardest difficulty setting. By 

doing a harder job, players are not rewarded with a trophy, but with a prolonged game 

experience instead.  
viii

 In Pokémon Red / Blue there are many glitches or „faults‟ in the game mechanics. For 

example, the „duplicate trick‟ lets players duplicate an item infinitely: 

http://cheats.ign.com/ob2/068/009/009846.html  
ix MMORPG stands for Massively Multiplayer Online Role Playing Game, these games are 

played in cooperation and competitively on the net.   



 

                                                                                                                                                             
x
 The students followed the Dutch Mbo-education, which is similar to vocational education, „also 

called Career and Technical Education (CTE), CTE prepares learners for jobs that are based in 

manual or practical activities, traditionally non-academic and totally related to a specific trade, 

occupation or vocation, hence the term, in which the learner participates. It is sometimes 

referred to as technical education, as the learner directly develops expertise in a particular 

group of techniques or technology‟ (“Vocational education,” 2009). 
xi Modding refers to the act of modifying a game (or other cultural artifact) to perform a function 

not originally conceived or intended by the designer. 
xii „Leet, also known as eleet or leetspeak, is an alternative alphabet for the English language that 

is used primarily on the Internet. It uses various combinations of ASCII characters to replace 

Latinate letters. For example, leet spellings of the word leet include 1337 and l33t; eleet may be 

spelled 31337 or 3l33t‟ (“Leet,” 2010). 
xiii Point-and-click adventures seemed a dying genre, but are recently revitalized in episodic 

manner by TellTale Games in Sam & Max Save the World (2006) and new episodes of Monkey 

Island: Tales of Monkey Island (2009). 
xiv NPC means Non Playable Characters. It is often used to describe the game‟s characters that are 

controlled by the computer. 
xv See Ryan & Deci (2000) for an explanation of these regulations forms. 
xvi On November 27th 2009 more than 700 teachers played CheckOut! during a workshop serious 

games for approximately two hours. 
xvii Jip en Janneke are two characters from a Dutch children‟s book series, written by Annie M.G. 

Smith. 
xviiiLives/Ups are known in the Super Mario series, while tries can be found in Castle of Illusion 

Starring Mickey Mouse (Sega AM7, 1990) 
xix Personalizing can be done in many games, like creating a personalized team and character 

names in Pokémon Red / Blue (Game Freak, 1996), personalized home-bases in Command & 

Conquer, playing with personal drawings in Drawn to Live (5th Cell, 2007), use every noun 

imaginable in ScribbleNauts (5th Cell, 2009), or create your own character and level in Little 

Big Planet. 
xx VOIP lets players communicate verbally through the internet. VOIP applications are 

TeamSpeak (Ludwig, Kirk, Werensteijn, & Strempel, n.d.) and Ventrilo (Knapp, n.d.). 


