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Abstract 

The analysis of educational games has to deal with the overlaps and the tensions of 
playing and learning. Due the change of frame of reference implied in playing the 
generation of meaning is considered the essential perspective for game analysis. 
Usually three coexistent dimensions of meaning are distinguished: factual, time and 
social. For the analysis of educational games it is proposed to add a forth dimension: 
play/learn. These four dimensions provide the possibility to analyze and differentiate 
educational games (computer based and other) due to the primary dimension form 
and respective amount of meaning they generate. Against the background of the 
different dimensions and how they provide richness of meaning different relations 
between game elements and educational effective learning targets can be 
distinguished. As empirical research in this field is still scarce the paper aims at 
providing theoretical guidance for subsequent research. 
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Introduction 

Games are often classified as if they were entities with only objective characteristics. 
Games thus seem to consist of rules, goals, moves etc. However these 
characteristics do not make sense independently from playing persons. Nevertheless 
the player's perception of the game is rather added as an external super-
characteristic. Particularly concerning educational games this approach is not 
satisfactory. The focus on learning requires even stronger to take account of the 
player/learner and the kind of his immersion into the game and the way playing 
and/or learning make sense for him.  

There are of course less objectivist approaches to games which differentiate games 
in accordance with the basic playful experiences they provide. Such differentiations 



are however not sufficient to analyze games regarding their implied learning 
processes. Thus it is necessary to find an integrative way to describe games 
between the basic emotional/motivational experiences they provide, their seemingly 
objective outlooks, and their educational function.  

For this purpose we distinguish four dimensions of generation of meaning within 
games: fact, time, social and play/learn. The fact dimension relates to the 'objective' 
characteristics of the game, i.e. its rules, goals etc. This dimension includes learning 
because game experience is dependent on the level of learning/understanding of the 
rules etc. and because it relates to the exploration of a certain content issue woven 
into the game. The time dimension relates to aspects like a story or a cultural 
background of a game, which particularly gives a certain meaning to the enactment 
of roles. In this dimension cultural learning can be implied. The social dimension 
implies where, when, how… to cooperate or to compete with potential other players, 
i.e. processes and decisions which are cognitively demanding. Concerning 
educational games there is a crucial fourth dimension: The play/learn dimension of 
the transfer from inside of the game to its outside. What is transferred (skills, 
knowledge, attitudes, social competences) is part of the game and then of its 
outside. However in relation to this fourth dimension there is also an occasional 
paradox which refers to the possible contradiction of the two goals inherent in 
educational games: playing and learning. The player/learner knows that he ought to 
learn while playing or vice versa. 

Differentiating these dimensions of meaning gives way to the analysis of games and 
their educational effectiveness. Certain elements and features of games can be 
comprehended in relation to their function concerning these dimensions and, thus, 
their contribution to the learning target. 

Game Elements and Educational Effectiveness 

It is still a desideratum of educational game studies “to know what features of games 
correlate with educational effectiveness.” (Randel et al., 1992; cf. also Fletcher, 
1971; Bredemeir/Greenblat, 1981; Garzotto, 2007, Wilson et al., 2008) In general 
“the empirical research on the effectiveness of instructional games is fragmented. … 
The research literature is also filled with ill defined terms, and plagued with 
methodological flaws.” (Hays 2005) Accordingly there is scarce empirical evidence 
regarding significant relations between game attributes and learning outcomes. If 
there is some evidence it shows mostly a neutral relation.  

In spite of scarce research literature and some general skepticism regarding the 
educational effects of games it can however be stated, though, that games can have 
at least some learning effects, particularly in the attitudinal learning dimension. This 
is not surprising as playing implies a different general attitude than other actions. 
Most of all, playing games can increase learning motivation. Among affective 



learning outcomes mainly ‚motivation‘ and ‚attitudinal valuing‘ show some positive 
effect (Wilson et al., 2008). Also the research review done by Greenblatt (1981) 
reveals some empirical support for the claim that games improve learner motivation 
and interest. “It has been shown that aspects of games, such as learner control and 
realism, led to more positive attitudes toward learning versus traditional training 
methods.” (Wilson et al., 2008) Another review came to the same conclusion "In 12 
of 14 studies... students reported more interest in simulation and game activities than 
in more conventional classroom activities." (Randel et al., 1992) Particularly the 
element of ‘challenge’ inherent in games leads to higher motivation (Wilson et al., 
2008). What is however more important than pure learning motivation: further 
evidence exists that games can change learners' attitudes about the subject matter – 
however not always in the intended direction, i.e. it can also harm the attitude in 
regard of the intended learning target (Greenblatt 1981: 149). In general the relation 
between attributes and outcomes is highly context (or game) dependent. 

In their recent meta-study Wilson et al. (2008) provide an extensive overview 
concerning the “relationships between game attributes and learning outcomes”. They 
differentiate a series of cognitive, skill-based and attitudinal learning outcomes and 
series of game attributes taken from different approaches. In the cross tabulation of 
42 empirical studies in this matrix most relationships show a neutral or unspecified 
relationship. 

For the direction of further empirical research, hence, it seems necessary to narrow 
the methodological approach. Below in this paper it is proposed to preselect game 
elements and characteristics in relation to certain learning targets. The differentiation 
in dimensions of meaning yields specific probable connections in this regard. To 
teach distinct cognitive contents suggest – not surprisingly – a focus on aspects of 
the fact dimension. Personal and decisional competences rather refer to the 
temporal dimension and its openness. If one wants to foster social competences one 
should of course concentrate on the social dimension. The play/learn dimension 
advises to foster sufficient insight of learners into the usefulness of the intended 
learning target, when the game as a game might not be attractive enough. 

Analysis of Educational Games  

There are many ways to classify games in general and educational games in 
particular. Many of these classifications try to view games as an objective entity with 
objective characteristics (e.g. Prensky, 2007, p.117ff; for an overview Garris/Ahlers, 
2001, or Salen/Zimmerman, 2004). Usual definitions look like that: "A game is a 
system in which players engage in an artificial conflict, defined by rules, that results 
in a quantifiable outcome." (Salen/Zimmerman, 2004, p.80) "A game is an artificially 
constructed, competitive activity with a specific goal, a set of rules and constraints 
that is located in a specific context." (Hays, 2005, p.15) The play thus seems to 



consist of rules, goals, options, conflicts etc. There is even an approach called 
“game-ontology”, which targets at a hierarchical classification of games. The top-
level categories are: interface, rules, goals, entities, and entity manipulation (Zagal et 
al., 2005). Though these characteristics do not make any sense independent from 
acting/playing persons, the player's perception of the game is rather added as a kind 
of external super-characteristic. Particularly in relation to educational games this 
approach is not satisfactory, because the focus on learning requires even stronger to 
take into account the player (or learner) as a subject perceiving and acting in a 
specific situation with his specific affective (and cognitive) conditions (for a similar 
critique Arnseth, 2006).  

This calls for a deeper more anthropological approach to analyzing educational 
games. From early childhood on people usually know exactly whether they are 
playing or not. There is a conscious change of frame of reference creating specific 
meanings for respective actions (Bateson, 1972; cf. Walther, 2003). One major 
(developmental) reason to play is to transfer competences, i.e. dispositions for 
actions, from one frame of reference to another, from inside of the play or game to 
the 'real' outside. The experience of playing a game (or something else) is thus 
fundamental for the determination of a game. A game that is not played is not a 
game. Whether something is really a game is dependent from one or more persons 
playing it, i.e. making the specific change of frame of reference and, thus, processing 
a certain meaning with it.  

In this respect game-based learning spaces also provide security by there specific 
not-real frame of reference. "Games can provide a training environment in which 
users can perform tasks without facing the real-world consequences of failure. 
Moreover, games that employ progressive difficulty levels allow the user to gain 
familiarity and build skills in complex or novel task environments in a graduated 
manner." (Garris et al., 2002, p.453)  

There are of course less objectivist approaches to games. E.g. Suits (1978: 34ff) 
clearly states as four necessary elements of games: ends, means, rules and 'the 
lusory attitude'. Whereas he sees in games the use of rules which “prohibit more 
efficient in favour of less efficient means” (i.e. constitution another frame of 
reference), while this lusory attitude is necessary to accept these specific 
“constitutive rules” and give meaning to them. Also Caillois (1962) proposed a more 
phenomenological approach to playing by differentiating specific playful experiences. 

As often cited, he names ‘mimicry’ as plays of imitation and taking roles, ‘agon’ as 
games of competition, which are constituted and secured by rules, ‘alea’ as games 
of chance, and ‘ilinx’ as plays of vertigo, i.e. the mellow experience of oneself, mainly 
one’s body. In regard of the intrinsically motivating character of games Malone 
(1981) considers more personal elements of games: fantasy, curiosity, challenge 
and control. Obviously most given games relate to more than one of these 
dimensions. 



Accordingly also educational games can include different affective or motivational 
dimensions – though concerning Caillois' differentiation mostly mimicry and agon – 
depending on the learning target. Such differentiation does however not sufficiently 
allow to analyze them regarding their way of structuring learning processes. In 
regard of the educational function these distinctions are to coarse and unspecific as 
they miss the specific aspect of transfer from the field of learning into the 'real' world. 
It is necessary to find an intermediate level between the basic emotional or 
motivational experiences, the outlook of games and their educational function. The 
problem is to find the level where the learning processes in games can be described. 
The generation of meaning seems to be level where these fields interact. 

Four Dimensions of Meaning in Educational Games 

The generation of meaning is considered a crucial characteristic of playing. Taking 
the concept of changing frames of reference it is obvious that games provide a 
different frame for the generation of meaning. According to a systems theoretical 
approach meaning can be understood as difference between the actual and the 
multitude of possibilities (which could have been or can become actual); i.e. it is the 
continuing process of selection (be it the selection of a single consciousness or the 
selection of the common communicative system). This difference between the actual 
and possible gives the certain (informational) value to the actual experience (for a 
detailed discussion cf. Luhmann, 1995). The meaning of walking downtown is to go 
to the movies (though one could have been going to pub, theater … as well). The 
meaning of putting traffic lights on all my paintings is that I had a terrible accident 
when I was a child (though it could also be joke in relation to public art museums). 
The meaning of inviting a friend is to have a nice evening together (though one could 
have also invited another friend).  

Walther (2003) also takes a systems theoretical approach – however he 
distinguishes game and play as structurally different frames of reference. He sees 
games (and particularly - due to the computer being a machine - computer games) 
as a search for structure, while he considers play rather a search for semantics 
(meaning). In this paper, however, meaning is conceived as without an outside. The 
search for structure and its “topologically based (discrete) state sequences” are 
taken as mainly one dimension of meaning in this paper. If there is a relevant 
differentiation it is between playing and not-playing because it can be seen as 
contributing to a specific dimension of meaning. 

Luhmann (1995, p.75) distinguishes three fundamental dimensions of the process of 
meaning: fact, time and social. (These dimensions are forms of intuition translated 
into an intersubjective concept.) Each dimension opens a complete and coexistent 
sphere of meaning. Each of these dimensions spans the process of meaning 
between two 'horizons'. Horizons as such cannot be reached but provide directions 



for continuous process (with reversals of direction at times). 

1) The fact dimension is constituted by the process between the horizons of inside 
and outside. You can always proceed by relating something actual to something 
(more) inside or something (more) outside. Obviously this way of 
questioning/selecting generates things, structures, causal relationships etc. Thus this 
dimension relates to the seemingly and structural characteristics of games, i.e. its 
rules, the possible roles, the given challenges, goals etc. but possibly also contents 
which are interrelated with the rather formal game structures. Such contents can or 
can be intended to induce learning, but also the formal aspects of games can foster 
learning because these characteristics need to be apprehended in order to play the 
game. And game experience is dependent on the level of competence regarding 
these aspects. 

2) The time dimension relates to the difference of past and future. On the one hand 
you can always proceed by relating something to something before or after or on the 
other hand to something variable or constant. On the one hand this asks for path 
dependent development of the state of a game. This dimension also opens the 
sphere of culture as a constant background and thus concerns possible decisions of 
how to choose a consistent strategy for future moves. In general it thus relates to the 
possible representation or story of a game. (Particularly Huizinga, 1944, pointed out 
that games and culture have a salient interrelation.) Concerning learning this 
dimension is more related to improve strategy and/or to extend the degree of 
freedom in playing a certain role. 

3) The social dimension relates to the difference of ego and alter ego. You can 
always proceed by questioning whether something is the same for ego as for alter. 
The social dimension thus uses understanding as basic mechanism: do we mean the 
same. Particularly this allows different forms of social interaction, i.e. different frames 
of reference. So games form a specific – partly learning related – frame of reference. 
The frame of a specific game thus implies questions particularly like where, when, 
how to cooperate or to compete with potential other players. Learning in this 
dimension concerns improvements of perspective-taking or insights into (consensual 
development of) interactional rules. 

In addition to these general dimensions concerning educational games a fourth 
dimension has to be taken into account: the play/learn dimension. This dimension 
has of course not the fundamental quality of the latter three, however there is a 
structural analogy as learning transcends the frame of reference of a game and thus 
also generates a double horizon. This makes learning such an essential part of 
playing:  

4) The play/learn dimension relates of course to the difference or the double horizon 
of playing and learning. You can always proceed – while playing – by relating 
something to playing (fun) or to learning (usefulness). Concerning the educational 



transfer from the inside of the game to its outside the change of direction is obvious. 
In general this dimension reflects the provision of skills, knowledge, social 
competences, attitudes, motivation etc. acquired while playing the game for real 
world usage. 

In the remainder of this paper the analytical distinction of these four dimensions and 
their possible usefulness for the analysis of educational games will be further 
explored. On the one hand it will be reflected in relation to some theoretical strands 
of game studies. On the other hand some examples will be discussed in regard to 
the question how in each dimension more or less meaning is an indicator for learning 
effectiveness. 

Fact Dimension  

The fact dimension of interaction is closest to the mentioned objectivist definitions of 
games. Due to its causality structuring function this dimension provides the 
possibility to experience autonomy and competence which are two fundamental 
forms of intrinsic motivation; thus this dimension is important for explaining the 
intrinsic motivation of playing (Deci/Ryan, 1985; the third form is relatedness which 
mainly refers to the social dimension, see below). The generation of meaning not 
only in the formal sense of selecting to actualize a certain possibility but also in the 
concrete sense of satisfaction is thus obvious in this dimension.  

In relation to motivation particularly the goal of a game and the way to reach it are 
crucial characteristics. It should be well defined in order to allow immersion (e.g. 
Garzotto, 2007; Prensky, 2007), and it should not be too easy and not too difficult, 
but “pleasantly frustrating” (Gee, 2004) The experience of autonomy and 
competence should be possible. If it is to easy one cannot prove one's competence; 
if it is to difficult one cannot experience conscious decisions and action but is 
determined by circumstances. "Ideally, the optimal amount of challenge embedded in 
a game should create ‘motivational tension’. In other words, motivation is maintained 
by creating uncertainty about goal attainment." (Wilson et al. 2008: 16) Accordingly 
in a learning game the issues of factual interaction should stimulate cognitive 
curiosity and provide constructive feedback so that the experience of autonomy and 
competence are possible. 

The meaning generating process of moving further inside or outside can relate both 
to the structural and the content aspect of learning in this dimension. Depending on 
the form of the game both aspects can provide 'depth'. Where this 'depth' is missing 
the generation of meaning and learning will not – primarily – take place in this 
dimension. 

In view of the structural aspect Gee considers learning as a “lens” for the design of 
games in general, i.e. also for non-educational games. The built-in ways of how 



players learn to play a game is an important quality criteria for him (particularly in 
relation to commercial computer games). "... whether they know it or not, good game 
designers are practical theoreticians of learning, since – at a beginning or advanced 
level – what makes games deep is that players are exercising their learning muscles, 
though often without knowing it and without having to pay overt attention to the 
matter." (Gee, 2004; cf. also Bopp, 2006)  

The fact dimension of a game can be very complex and can then include much 
learning. Rules of a game can be found on different levels (Salen/Zimmerman, 
2004). There are the ‘operational rules’, i.e. the literary rules of the game. These 
rules define the specific actions one can or has to take and to to interact with other 
players. A main aspect of these rules is the determination of the specific goal or task, 
which makes the game. There also ‘constitutive rules’ which refer to the 
mathematical structure of the game. The sets of actions, options, consequences etc. 
can be abstracted from the operational rules and analyzed accordingly. This process 
is a learning process leading to mastery of the game.  

Looking at concrete games learning in relation to the fact dimension can thus be 
analyzed in view of these two aspects. Learning (about) Chess, e.g., can be done on 
different levels of (structural) complexity. You can learn simply the rules; or you can 
learn specific sequences (openings, end-games etc.); or you analyze strategic 
positions in part independently of single pieces, etc. The more complexity in a game, 
i.e. the more levels, strategies, moves, pieces etc., the more there is to learn. 

There is also the third more general level of implicit rules, like e.g. fairness or 
possibly the will to learn, which guide the conduct of actions not fully defined by the 
operational rules. The question what is fair in which game however relates directly to 
the dimension of social interaction and social learning in a game. Many simulation 
games e.g. in fields of politics, ecology etc. built on this aspect. 

The factual dimension, particularly of educational games, is not only determined by 
the structural aspect but also by the content, which can be explored. Two ways of 
how the content is related to the game can be distinguished. The endogenous 
approach which includes content elements directly into the game and which thus 
makes the content part of the immersive process. And the exogenous approach 
which differentiates between the content and actual engagement in the game, e.g. 
taking external content as means to proceed a certain step in the game (Henriksen, 
2006; for the similar distinction of intrinsic and extrinsic cf. Prensky, 2007). 

Many computer based educational games, e.g. Foederalion (Bundesrat, 2004), use 
the way inside of something, like a building or a cave, as a metaphor for the this 
horizon of the fact dimension and present their contents as something you can 
explore while you move further on. The deeper the content the more is to learn. 
There are also many possibilities to use classical games, like e.g. Hangman, Bingo 
or Jeopardy or standard gaming software, as a 'game machine' to motivate learning 



in relation to exogenous content. 

Time Dimension  

The time dimension of games, particularly educational ones, can refer to a certain 
story or cultural background. The rules, goals etc. of a game do not determine the 
play experience of the player completely. The structure of a conflict can be 
represented as war or sports and the game experience of this conflict will change 
accordingly (cf. Salen/Zimmerman, 2004) and in accordance with the background of 
the player. From this hermeneutic point of view the temporal dimension thus directly 
relates to cultural representation and meaning. The strategy, the next move or the 
way a role is expressed are not only dependent on the rules but on a certain 
coherency. Looking, e.g. at 3rd World Farmer (ArcadeTown, 2006), one can see a 
simple gaming software. In each round you choose tools to provide certain revenues 
and you may encounter certain random events, with positive or negative effects. 
However to see how difficult it is to keep you family alive as a farmer in the 3rd World 
yields a totally different learning experience than a game built on the same formal 
structure, but where you have to chose weapons in order to fight some monsters. 

Coherency can however also be a rather constructive aspect. The time dimension 
does not only relate to a constant cultural background or the like but also refers to 
path dependencies. In certain games something makes sense only in relation to 
previous developments. Many computer games, like Spore (Electronic Arts 2008) or 
Tamagotchis, use path dependency, i.e. evolution, as their main gaming idea and 
can imply educational purposes. It might be learned that small differences in action 
can have large consequences later on; that the path of homeostasis might be very 
narrow. 

Gee (2004) makes it a principle that “people learn skills, strategies, and ideas best 
when they see how they fit into an overall larger system to which they give meaning. 
In fact, any experience is enhanced when we understand how it fits into a larger 
meaningful whole.” Hence relevant content, i.e. the cognitive dimension of learning, 
can particularly be viewed in its relation to the general representation of the game. 
This aspect refers to the wide range of role plays. Role plays are used in many 
educational settings particularly to provide an internal subjective view to certain 
situations (from job interview to election rally to...). To be successful, i.e. to allow 
such inferences, they must be based on content or culturally rich scripts. 

The concepts of narratology and ludology comprise the distinction between the story 
told and the rules defined in a game (Henriksen, 2006; see also Caillois' distinction 
between mimikry and agon as well as between paidia and ludus respectively). The 
narratological approach can be used to provide facts, sequences, etc., in order to 
acquire specific information, showing specific skills for a specific context, improve 
declarative knowledge in relation to a meaningful whole. The ludological approach 



with its focus on rules refers to the mentioned structural aspect of the factual 
dimension. Depending on the ludological part of a game  the generation of meaning 
and learning will take place in the temporal dimension. The more complex the field of 
representation and the ways to provide coherent sequences the more learning can 
take place in relation to this dimension. 

Games represent a certain aspect of their culture; accordingly games are also sub-
culture and age specific. "Representation means that the game is about something. 
This can be abstract or concrete, direct or indirect." (Prensky, 2007) It can be 
fantastic or a simulation of a certain field of action in the real world. This dimension 
thus provides meaning and a frame of reference for possible different target groups. 
To know about the target group is thus crucial to successful (educational) game 
design (Prensky, 2007). Depending on the relevance of the temporal dimension 
previous knowledge is relevant for the educational effectiveness of games. This is 
obvious for cognitive learning targets, but it is also valid for attitudinal learning. 
Bredemeier et al. (1982) found that a game designed to change college students' 
attitudes on dogmatism and ethnocentrism was effective when used in an 
anthropology class. However when it was used in a philosophy course it did not 
show the same degree of attitude change.  

Social Dimension  

The social dimension of playing has essential connections to learning. On the one 
hand the common change of frame of reference inherent in playing is an important 
anthropological issue which is present already in mammals as a signal to con-
specifics as it is built in a context of learning (Bekoff, 2002, p.124ff). Certain skills, 
particularly fighting, can be trained which would be dangerous for the partner, it they 
were not playfully moderated. On the other hand playing is interrelated with learning 
to take roles in a complex way (Mead 1934: 149ff). To become a competent part of 
society one has to learn to play his roles in accordance with the given situation. 

This refers to the third of three sources of the intrinsic motivation which all can be 
found in playing games: the feeling of social relatedness (Deci/Ryan 1985). This 
aspect also gives insight into the nature and development of social games. Before 
there were computer games solitair-games formed a real exception. So it is not 
astonishing that “despite the [game] industry's initial (prenetworking) focus on single-
player games or games played against the machine (an era on which we are still 
involved), just about all of today's computer games have become multiplayer in one 
form or another.” (Prensky, 2007) 

Playing a (social) game almost naturally creates the feeling of relatedness of being 
part of a social group or community. These are features which also strengthen self-
recognition and learning attitudes. So a game can “support means to discuss 
strategies and solutions with others, which is a way ‘to make thinking visible’ and to 



create a more tangible context for what has been learned, building the conditions for 
situated learning.’ (Garzotto, 2007).  

As already mentioned there are different forms of social interaction which may 
promote the immersion into a game and the educational effectiveness of a game. 
The main spheres of social interaction in games are: in general connection, and 
specifically cooperation and competition (Garzotto, 2007). To make cooperation in 
games useful for game experience and for learning it needs clear shared goals in the 
cooperative phases. The need for more than one person to be involved has to be 
obvious to the players, i.e. the mutual benefits of working together have to be visible. 
The cooperation should e.g. not affect too much the pace of the game; i.e. the need 
to cooperate should not force a suspension of other activities. The desire to compete 
with others is a very common impetus (that motivates individuals also to cooperate). 
It has already been remarked that challenge – which can be compared to the 
achievements of others – is one of the most effective game elements in relation to 
affective learning. This does not only apply to the winners, even – in a fair game – 
losers can uphold their enthusiasm for the game.  

The above mentioned distinction between narratology and ludology also relates to 
the distinction of cooperation and competition which is crucial for the social 
dimension of game interaction. Specific forms of learning can take place in regard of 
this tension. Competition will be rather found in a context of rules while cooperation 
often needs a richer context to allow for cooperative activities. To give an example 
on may look at a typical business game like Tango (Celemi, 2007). This is a 
business game which can be played as mere board game as well as computer 
based. Groups of players are competing in a market. There are several rounds with 
payoffs and mainly the team with most money at the end wins. In this game there is 
specific focus on intellectual capital; teams have to direct funds and time for 
research, further education etc. On the market there is competition between the 
teams. The teams themselves are to cooperate in order to develop a regular process 
accounting and to find a good market strategy. So we have relatedness in the groups 
and strict competition between them.  

Play/Learn Dimension  

The play/learn dimension is constituted by the difference of playing and learning. It is 
thus directly related learning. It is added to the general three dimensions because of 
the specificity of playing as an own sphere of (inter)action (cf. Suits, 1980). The 
play/learn dimension does not seem to be reducible to the other dimensions. Looking 
at categoriality they refer to – space/causality, time/duration, intersubjective 
understanding – playing generates its own sphere of non-reality. The crossing 
between the playful frame of reference, in which acting is an end in itself, to the 'real 
world', where playing has an educational end, provides a further double horizon of 



meaning, i.e. of selecting a possibility to be actualized. Making the next move can, 
e.g., be done because it is fun and part of play or because it is a practical test, which 
provides (securely framed) experiences to cope with real-world problems.  

From a pedagogical point of view the extra-ludic end particularly concerns the 
complex relation between immersion and the conscious reflection of the learning 
process. Particularly in more formal learning contexts reflection or debriefing is a 
salient part of game based teaching. While immersion is crucial for the inside game 
experience, reflection takes place at the outside a game (immersion can only be re-
presented there). For educational games both sides are thus essential, "rather than 
choosing between the two approaches, the game-design should be able to switch 
between them, thereby utilizing immersion and reflection in a fruitful combination. 
Game immersion should be used for staging a problem relevant to the participants, 
after which the problems are conveyed to the participants, who will then solve the 
problem." (Henriksen, 2006) Systematically guided debriefing gives the learners the 
opportunity to reflect on their experience under the guidance of an instructor/teacher. 
It is particularly important to foster understanding of how the game experiences 
support the instructional objectives (Hays, 2005). The more transferable contents, 
attitudes etc. are touched in a game and the more transfer is taking place the more 
meaningful the respective game elements are. 

In relation to this fourth dimension there is however an occasional paradox (the other 
dimensions have their paradoxes as well). This gaming-learning paradox refers to 
the possible contradiction of the two goals inherent in educational games – seen  
from the player's/learner's perspective. Educational games are usually introduced as 
such. They might be used in the framework of formal learning or it might be written 
on their packing. Thus the player/learner knows that he ought to learn while playing 
or vice versa. "As we adapt games for serious purposes, we must be aware of this 
tension between the world of play and the world of work. Thus, in one sense, the 
term instructional game is an oxymoron. Game play is voluntary, nonproductive, and 
separate from the real world. Instruction or training is typically non-voluntary, 
undertaken to achieve certain learning outcomes, and related to life or work skills." 
(Garris et al. 2002) Thus, even if the game allows for playful immersion (which is of 
course the major problem of so called educational games) there will be an ambiguity 
whether the conceived goals of learning and playing do sufficiently coincide. 
Particularly a strong content-orientation might be detrimental to the goal-orientation 
of a game. "When looking at the current supply of educational games, most of these 
are based on an assumption that the mere exposure to educational material creates 
learning, framing the purpose of the game as keeping the participant occupied or 
entertained with the game." (Henriksen, 2006)  

In a research report on educational gaming Kirriemuir/McFarlane (2003) come to the 
conclusion that “most edutainment has failed to realize expectations”. Some reasons 
are that respective games are “too simplistic in comparison to competing video 



games”; that “tasks are repetitive... and thus quickly become boring”; and that “the 
target audience becomes aware that it is being coerced into ‘learning’, in possibly a 
patronizing manner.” (Kirriemuir/McFarlane, 2003, p.4) Hence, for further design of 
educational games they propose to rather look at how to reach “flow”, i.e. game 
immersion.  

This is certainly true if the learning target or the contents do not make enough sense 
to the students. Then the ludic generation of meaning does not work out. There are 
however many simulations – be they on technical basis like e.g. a flight simulator or 
be they merely based on negotiation – that provide enough learning in order to be 
suitable for the continuation of meaning even when playing loses its appeal.  

Conclusion  

Looking at the differentiation of four analytical dimensions what can we conclude in 
relation to the problem of educational effectiveness of game elements? A general 
answer would be that games have to allow for the process of generation of meaning. 
However this process relates to learning differently in the different dimensions. If one 
wants to convey distinct cognitive contents it seems advisable to focus on the fact 
dimension and thus on rules, moves, aims etc. If one wants to teach the ability to 
refer to a cultural whole and to act competently and to make sustainable decisions it 
seems advisable to take account of the time dimension and look at the definition of 
roles, its openness and the provision or accessibility of background information. If 
one wants to foster social competences one should of course concentrate on the 
social dimension and how, e.g., perspective taking is fostered. If one does not trust 
one's educational game as a game, i.e. as an opportunity to play, one ought to take 
care of giving sufficient insight into the usefulness of the intended learning target. 

As has been mentioned above, the empirical analysis of the relation between game 
elements and learning effectiveness is still in its beginnings – particularly the 
differentiation of learning targets to measure educational effectiveness still needs 
further exploration. This article cannot provide an application of its theoretical 
approach to empirical data. However it aims at narrowing the research questions to 
relations of specific elements to specific learning targets and thus at facilitating 
further empirical research. 
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