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Abstract: Nowadays formal education systems are under increasing pressure to respond and adapt to rapid 
technological innovation and associated changes in the way we work and live. As well as accommodation of 
technology in its ever-diversifying forms, there is a fundamental need to enhance learning processes through 
evolution in pedagogical approaches, so as to make learning in formal education more engaging and, it is hoped, 
more effective. One opportunity attracting particularly close attention is Serious Games (SG), which offer 
considerable potential for facilitating both informal and formal learning. SG appear to offer the chance to “hook” 
today’s (largely) digital-native generation of young learners, who are at risk of falling into an ever-widening gap 
between “networked” lifestyles and the relative stagnant environment they experience in school and university. 
However, there are a number of inhibitors preventing wider SG take-up in mainstream education. This paper 
investigates SG in formal education, initially by concentrating on pedagogical issues from two different but 
complementary perspectives, game design and game deployment. It then goes on to examine game based 
practice in formal settings and focuses on the pivotal role of the educator within the emerging panorama. This is 
followed by a brief look at some specific implementation strategies, collaboration and game building, which are 
opening up new possibilities. Finally some points for further consideration are offered. 
 
Keywords/Key Phrases: serious games, game-based learning, pedagogical issues, formal learning, teacher’s 
role, collaboration 

1. Introduction 
Over recent years considerable interest has been devoted to the pursuit of learning through, and with, 
digital games and particularly so-called Serious Games (SG). The latter are defined and interpreted 
from a range of different viewpoints: Zyda (2005) sees them as "a mental contest, played with a 
computer in accordance with specific rules, that uses entertainment to further government or 
corporate training, education, health, public policy, and strategic communication objectives". More 
broadly, Michael & Chen (2005) see SG as “a computer based game with a primary purpose other 
than entertainment”. Egenfeldt-Nielsen and colleagues (2008) shift the focus from game artefact to 
game process - from serious game to serious gaming - by stating that “any video game can be 
perceived as a serious game depending on its actual use and the player’s perception of the game 
experience”. Stone emphasises the learning dimension within this broader framework, describing SG 
as “games that support learning in its broadest sense” (Stone 2008). It is in the latter senses that the 
terms Serious Games (SG) and Game Based Learning (GBL) are used hereafter. 
Many studies point to the positive qualities of SG, such as their persuasiveness and motivational 
appeal, which can support immersive, situated and learner-centred learning experiences (David & 
Watson 2011; Gee 2003; Aldrich 2009; Gibson 2006). Proponents of SG see them as a means for 
active construction, rather than passive reception, of knowledge and as prime opportunities to 
practice key soft skills like problem solving, decision making, inquiry, multitasking, collaboration and 
creativity. While some remain sceptical (Foster, Mishra & Kohler 2010), most agree SG have strong 
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potential for learning. That said, inhibitors to uptake need to be recognised and addressed if the 
potential is to realised in formal education (Williamson 2009; Sandford et al. 2006).  
Gaining a better understanding of the potentials SG present for learning and how best they can be 
leveraged to enhance learning processes is one of the main objectives of partners in the Games and 
Learning Alliance (GALA), an EC-funded Network of Excellence on SG (see http://www.galanoe.eu/). 
These aspects are of particular concern to GaLA’s pedagogy sub-group, whose joint reflections are 
encapsulated in the following discussions. These begin with examination of pedagogical issues from 
two different but complementary perspectives, game design and game deployment. Subsequently, 
game based practice in formal settings is explored, focusing on the pivotal role of the educator within 
the emerging panorama. This is followed by a brief look at some specific implementation strategies, 
collaboration and game building, which are opening up new possibilities. Finally some points for 
further consideration are offered. 

1.1 Approaching pedagogy from a game oriented perspective 
Investigating the potential of digital games for enhancing learning, many proponents have focused in 
the first instance on the nature and design of the game artefact. Some authors have taken a close 
look at popular video games (Bopp 2006; Becker 2006; Gee 2003; Prensky 2007), noting how these 
“guide” players towards understanding of the game-world and how they support acquisition of the 
knowledge and skills needed for successful gameplay, i.e. winning. These efforts have led to 
frameworks of design-based “learning principles” that, taken together, form a kind of video games 
pedagogy. The authors also advocate the adoption of such principles for the design of Serious 
Games, whose intrinsic vocation is to support learning processes, possibly by leveraging rather than 
eclipsing the fun factor. Some emphasise the need for SG design to be pedagogically informed and 
based on instructional design principles (Van Eck 2010). 
 
An alternative, more “bottom-up” approach examines the learning dimension of games from the 
viewpoint of problem solving, i.e. game situations that the player has to tackle by applying problem-
solving skills. These are seen by some authors as intrinsic and elemental to gameplay (Gee 2007; Kiili 
2007; Van Eck & Hung 2010). The last of these authors proposes a problem-type taxonomy and 
posits the deconstruction of game problem-events into atomic units of minimal granularity as a 
foundation for systematically analysing (and also tackling) game design; the thinking is that in this way 
“instructional designers and game developers have a better idea of what types of gameplay will most 
appropriately afford given learning goals and objectives”. 
 
A slightly looser, more open-ended approach towards gaining that same understanding is through 
educational game design patterns, which are defined by Kiili (2010) as “semiformal interdependent 
descriptions of commonly reoccurring parts of the design of an educational game that concern and 
optimize gameplay from an educational perspective focusing on the integration of engagement and 
learning objectives”. These text-based descriptions are proposed as methodological blueprints for 
analysing and tackling different aspects of game design, including those related to the learning 
dimension.  
 
Hirumi and Stapleton (2009) assume a slightly different vantage point that concentrates on 
development processes, equating the fields of game development on the one hand with instructional 
design on the other. They identify a number of key parallels and intersections between the two that 
call for coordinated effort in order to maximise the potential for enhancing learning opportunities and 
reaching objectives. They stress that game design should start with a suitable pedagogical approach, 
which is “critical for determining the nature of the learning environment and guiding the overall design 
and sequencing of critical learning interactions and game play… by basing the early entertainment 
development on pedagogy, any subsequent artistic choices will most always enhance, rather than 
obstruct achievement of the learning objectives.” On this premise, the authors investigate how a given 
pedagogical approach might be reified within the game design process, positing the adoption of a 
general framework based on grounded instructional events associated with learning outcomes of 
different kinds. Similar efforts have been made to shed light on learning with Serious Games by 
mapping identifiable steps or events in game interaction against general learning activity frameworks. 
One reference adopted for interpreting game pedagogy is Gagné (1977), particularly his “nine events 
of instruction” (Van Eck 2010). But other models are referred to as well (Kickmeier-Rust et al., 2006), 
including the 8LEM model (Verpoorten et al. 2007) and Bloom’s (revised) taxonomy (Krathwohl 2002).  
In the literature, Serious Games are often mentioned in conjunction with a set of pedagogical 
paradigms and approaches that are generally considered to be innovative, at least when set against 
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what is still considered established practice in much mainstream formal education, namely teacher-
driven knowledge transmission of the “chalk and talk” kind. This set of “innovative” paradigms includes 
the likes of situated cognition/situated learning, learning-by-doing, discovery learning, problem-based 
learning, constructivist learning, among others. While the basis for such attributions can sometimes be 
sketchy, some serious efforts have been made to provide a systematic analysis. One such was 
carried out by Kebritchi and Hirumi (2008), who examined a broad set of Serious Games and sought 
to align these with recognized teaching/learning paradigms that the games are held to reify – or at 
least strongly resonate with. The basis for associating each game with a given paradigm was 
deduced from game designers’ declarations and standpoints regarding the “pedagogical foundations” 
underpinning design decisions and strategies. The study grouped the vast majority of the 50 games 
considered under the chief pedagogical headings of situated cognition, experiential learning, 
discovery learning and constructivist learning (some games remaining unclassified). These four main 
categories are further sub-divided into sub-categories. For example, experiential learning (the most 
prevalent paradigm) is considered to comprise learning-by-doing, guided experiential learning, case-
method teaching and experiential/inquiry-based learning. A high-level theoretical framework of this 
kind is quite evidently open to (re)interpretation and alternative arrangements, nonetheless the 
attempt at a pedagogical analysis, and classification, of a substantial set of SG grounded on an 
empirical study represents a useful reference point for further investigation. Indeed, some of the 
authors of the present paper are currently seeking to extend and enrich this pedagogical survey by 
adding further paradigms and more examples from the literature; this effort is an undertaking of the 
GEL Theme Team (see http://www.teleurope.eu/pg/groups/81989/gel-game-enhanced-learning/), an 
initiative supported by the STELLAR Network of Excellence (see www.stellarnoe.eu), co-funded by 
the EC under the Seventh Framework Programme.  

1.2 Approaching pedagogy from a context oriented perspective 
Thus far the discussion has concentrated on the inherent nature and features of games adopted for 
learning purposes. However, efforts to enhance formal education with serious games are influenced 
to a large degree by the particular learning context in which a game is deployed and – crucially – by 
how the educator adopts a game to address particular objectives and learning goals (Egenfeldt-
Nielsen 2006). Specifically, a pivotal role is played by (a) the attitude educators assume to SG and 
game based learning environments, (b) the activity plans and scenarios they devise, (c) the roles, 
strategies and pedagogical approaches they assume when enacting those plans (Hanghøj & Brund 
2010; Chattergee et al. 2011). These factors are discussed in greater detail in Section 2.1.  
 
An important starting point is for educators to have an awareness of the particular approach that a 
particular game lends itself to. In an ideal world they would have access to a wide range of games 
that differ not just according to subject matter, target group addressed etc. but also in terms of the 
approach to learning that the game embodies (or might be suitable for), as discussed in Section 1.1. 
Informed choice on this last aspect is central to the educator’s (a) preparedness for the dynamics 
actuated through interaction with the learning environment, and hence (b) the capacity to guide 
learning processes effectively towards predetermined learning goals.  
 
Some recent field studies have sought to quantify the impact of context and pedagogical approach on 
learning outcomes generated within game based learning processes. For example, Chattergee and 
colleagues (2011) compared the learning outcomes of different student groups who played the same 
set of SG under different circumstances, i.e. with or without peer collaboration and facilitator support, 
or with both/neither of these. Although the scope of the tests was admittedly limited, careful statistical 
analysis of the outcomes confirmed that peer collaboration and facilitator support are factors that are 
“effective in promoting learning through game-play”. It should be noted that ‘collaboration’ is intended 
here as students conversing and helping one another out during game sessions, rather than 
assuming collaborative roles within the games themselves. The authors note that their findings on 
collaboration substantiate earlier studies carried out by Ke (2008) amongst others, while the 
outcomes regarding facilitator support confirm the finding of Garris and colleagues (2002). In addition, 
their results are congruent the findings of a field study by Leemkuil & Hoog (2005), which revealed 
that some forms of game-embedded support actually have no positive impact on learning outcomes 
(indeed they may even have a detrimental “crutch” effect), while player cooperation and facilitator-
initiated briefing/debriefing sessions prove to be effective support mechanisms. 
As mentioned above, pedagogical context is considered another important factor influencing how – 
and how effectively – games are used for learning. To investigate this, Barendregt & Bekker (2011) 
conducted a field study comparing the expectations, attitudes and actual use of an educational game 
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by children attending schools of three fundamentally different types. The three settings presented 
children respectively with three distinct levels of freedom for choosing and pursuing learning activities 
(gameplay in this case), i.e. free choice, limited choice, and no choice. The authors monitored 
gameplay in both formal (school) and informal (free time) contexts in an effort to determine whether 
the three types of pedagogical setting impacted on students’ informal game uptake – a key indicator 
of intrinsic motivation. Results showed that the strongest and most sustained engagement across 
both the formal/informal contexts was generated in the limited choice setting; in the free choice setting 
interest proved weaker in both contexts, while no choice (perhaps predictably) generated strong 
engagement exclusively in the formal context, which however was summarily truncated when the 
allotted class-time ‘expired’. Once again the authors point to (a) the critical role of the educator in 
positioning gameplay within structured learning activities, guiding the unfolding of those activities, and 
facilitating learners, and (b) the importance of players’ socialisation of game-play not just to lower the 
entry threshold for non-players but also to maintain engagement and enhance learning. These key 
aspects are discussed further in Section 2. 

1.3 Towards multi-perspective frameworks and curriculum integration 
The multiplicity of vantage points assumed for investigating learning with SG, exemplified by the 
efforts discussed thus far, suggests the need for high-level, overarching models and frameworks to 
provide both conceptual and practical support. Examples of such models include the four dimensional 
framework (de Freitas & Oliver 2006), the exploratory learning model (de Freitas & Neumann 2009), 
multimodal interface architecture model (White et al. 2007; Arnab et al. in submission) and the game-
based learning framework (Van Staalduinen & de Freitas 2010). 
 
In particular the four dimensional framework (fig 1) advocates the use of pedagogy, an emphasis on 
learner modelling, the required amounts of fidelity, interactivity and immersion in the representation of 
the game, and consideration of the context within which learning takes place (Rebolledo-Mendez et 
al. 2009; de Freitas & Jarvis 2008).  
 

 
 
Figure.1: the Four Dimensional Framework 
 
Each of these four dimensions encompasses aspects that are essential not only for game design and 
evaluation but also for effective adoption in educational processes. Learning specification involves 
elicitation of the characteristics defining the learner population so that the intervention can be tailored 
to meet requirements and optimise outcomes. Representation regards key attributes of SG such as 
immersion and interactivity which, when successfully implemented, can open the way to the sorts of 
flow-driven learning experiences recognised as being among the chief potentials of game based 
learning (Csikszentmihalyi 1990). Context is a key consideration in technology enhanced learning 
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generally; as discussed in the following section, it plays a particularly important role in shaping learner 
expectations as far as SG are concerned. Pedagogical considerations represent the cornerstone of 
any instructional intervention, encompassing models and approaches (e.g. associative, cognitive, 
situative) adopted in pursuit of learning objectives. 
 
Research has yet to present educators with clear guidelines to help them incorporate games in 
practice in such a way as to ensure a smooth continuum from theory/planning to deployment and 
evaluation. So as well as informing research into SG, conceptual frameworks such the one above can 
also represent a useful bridge to support transfer and exchange among those involved in different 
capacities and at different levels in the SG ecosystem. This is also true for those concerned with 
curriculum innovation, in this case via integration of SG into curriculum frameworks.  
 
The curriculum is an embodiment of an educational system, be it school (K12), Higher Education or 
company training. It is a complex and evolving set of rules, experiences and documents, a complex 
pedagogical project that contains design, practice and assessment stages, guidelines on practice and 
the competences to be formed, along with assessment types. 
 
The so-called 21st century curriculum is competency based, centred on what students know and can 
do. It is a curriculum focused on the upper levels of Bloom’s taxonomy - analysing, evaluating, 
creating (Krathwohl 2002). It is research driven and based on active learning processes whereby the 
student is no longer spoon-fed, but is encouraged to engage actively with appropriate levels of 
guidance and scaffolding. It is a curriculum connected to students’ interests, experience and talent, 
and relates to the real world. It allows students a certain degree of freedom in selecting what, when 
and how to learn, according to their cognitive and metacognitive abilities. Given that the educational 
value of games has already been recognised (Gredler 1996), considerable benefit would be gained 
from aligning games with the curriculum. However, introducing SG into the curriculum requires careful 
consideration by decision-making bodies and teachers alike. 

2. Game based learning in formal settings 
The most fundamental distinction that can be made with regard to the context of SG use is between 
formal and informal settings. To date much of the attention dedicated to SG has regarded their design 
for, and use in, informal settings, i.e. “daily work-related, family or leisure activities” in which learning 
is largely unintentional on the part of those involved (Tissot 2004). In this light, it is truly safe to say 
that, where SGs are concerned, “the game’s the thing”. By the same token, however, players may not 
necessarily be adverse to playing games with a fairly explicit educational agenda. This is borne out by 
a recent wide-scale survey of students in which the majority of those questioned stated that they did 
not mind using games with overtly educational objectives in an informal setting (Dunwell et al. 2011). 
Evidently what counts first and foremost is the expectation of playing a game that features good 
playability and offers a rich and engaging gaming experience, irrespective of whether there are overtly 
educational objectives or not. Indeed, the question of expectation is an important one both for SG 
design and deployment.  
 
While the initial spotlight has been trained mostly on informal contexts, a growing body of experience 
is being accrued in the deployment of SGs within formal education settings as well. Games are 
becoming increasingly pervasive in a whole range of contexts, particularly in the lives of young 
people, and this trend is encouraging education policy makers and practitioners to seriously consider 
game use in classes. Strong impetus in this direction is already coming from the recognised need to 
(re)engage disaffected learners, and game based learning is seen as a potentially effective response. 
As a result, we are more likely to see serious gaming become an integral part of curricula over the 
coming years. As will be discussed in Section 3, there are issues regarding practitioners’ positioning 
with respect to SG, nonetheless game based learning represents an opportunity for more creative 
approaches that could have a significant and positive impact on teaching practices. 
 
Many experiences of game deployment in educational settings carried out to date have concerned 
commercial off-the-shelf games, also known as COTS. By contrast, digital games purposely designed 
to pursue a more overtly educational agenda, related in some way to curriculum (or cross-curriculum) 
concerns, have figured to a somewhat lesser degree. A number of factors might be behind this: the 
range and ready availability of COTS, greater student (and teacher) familiarity with these games and 
their formats, the perception that they represent a refreshingly engaging alternative to entrenched 
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subject-based teaching (Sandford et al. 2006). Another consideration, which was alluded to at the 
beginning of Section 1, is that these commercially successful video games often embody sound game 
design, generating compelling gameplay experiences. In this sense COTS may well be seen as 
“quality” game environments that resonate with: (a) Malone’s idea (Malone 1981) of intrinsically 
motivation fostered through challenge, fantasy and curiosity; (b) Csikszentmihalyi’s idea of flow 
(Csikszentmihalyi 1990). Educational/Serious Games conceived explicitly in response to educational 
requirements are not always seen in the same positive light. 
 
A number of successful deployments of COTS in formal education settings have been documented. 
One example is Blunt’s adoption of COTS management simulation videogames (Industry Giant II, 
Zapitalism and Virtual U) for business studies (Blunt 2007). Other COTS games already being used in 
the classroom include Civilization (history), Age of Empires II (history), CSI (forensics and criminal 
justice), The Sims 2 (making complex social relationships), Rollercoaster Tycoon (engineering and 
business management), and SimCity 4 (civil engineering and government). For some of these there is 
a clear match between the game’s explicit content and classroom subject; for others, a match is 
sought between the aims and skills involved in the course of study and the game’s underlying 
strategies and gameplay. Other noteworthy initiatives that have used these and other COTS include 
Learning & Teaching Scotland’s Consolarium, the Institute of Play’s Quest to Learn Middle School in 
New York, North West Learning Grid’s DiDa program in England (Derryberry 2007) and Futurelab’s 
Teaching with Games project (Sandford et al. 2006).  
 
While such experiences indicate that games have strong potential for enhancing learning, there is still 
a relative lack of solid and reliable research findings about integration of SGs into teaching and 
learning. This leaves questions unanswered and as a result the potential remains largely untapped in 
mainstream formal education. In order to understand how games can best be exploited within a 
formally structured educational context, we need to look not just at the nature of the game as such but 
also at how the game and its characteristics can be adopted and leveraged to enhance learning within 
the structural, organisational and cultural constraints of institutional education (Johnston & Whitehead 
2008). This entails broad consideration of ICT-supported innovation in formal education, which is 
informed and driven by a multiplicity of interrelated factors like new tools and pedagogies, as well as 
the new organisational roles and relationships that are shaped by learner-centred and collaborative 
approaches to the learning process. 

2.3 The educator within the emerging panorama 
The educational panorama presently defined as “new” by most researchers (Ala-Mutka et al. 2008) 
has been (and still is) deeply influenced by the availability of new ICT tools, and learners are now 
more adept at using these tools. As stated above, SG can play a major role here in instilling 
innovation in learning processes: they present immersive educational worlds (de Freitas & Neumann 
2009) where students can be more deeply and actively involved in educational activities. As proposed 
by Ott (2011), figure 2 contrasts the traditional learning situation in many formal educational contexts 
(left) with that (right) typified by the new learning community. 
 

 

 

 
 

Figure.2: Traditional relationship between teachers-learners (left) vs. the new learning community 
(right) 
 
In the former, teachers mainly act as the information providers and students the recipients, with a 
prevailingly unidirectional information flow between the two groups. In addition, the two groups are 
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strictly separate and their respective members (teachers/learners) are depicted as being similar / 
identical to each other (teachers-squares; students-circles) since the (reductive) nature of the 
information transmission-reception paradigm attributes little real value to the actors’ individual 
characteristics. 
 
By contrast, the second picture represents a vision that is both learner centred and based on dynamic 
collaboration among all the actors involved. Here learners are represented by different shapes, 
encapsulating the value of their individual differences. They assume the central position, are peer 
linked (work together, cooperate, network) and have reciprocal, frequent interactions with teachers, 
who also work in a team and not in isolation.  
 
Facilitating educational processes with technology is a multi-faceted process, one that often places 
particularly high demands on the educator. In order to fully exploit the potential on offer, educators are 
called on to possess a range of qualities, attitudes and competencies, and to assume a variety of 
(sometimes challenging) roles. Beyond possessing subject matter and technological expertise, they 
need to be (amongst other things) competent instructional designers, strong team-players, critical self-
analysts, confident risk-takers, and path-finding innovators pedagogically open to new ways of 
approaching the curriculum and tailoring classes assisted by technology (Midoro 1995; UNESCO 
2011).  
 
When it comes to SG, successful adoption does entail practical steps like identifying a suitable game 
for a given subject and gaining familiarity with that game. But it also calls for broader know-how that 
includes awareness of what subjects and skills can benefit from a games-based approach, when and 
how a SG is best deployed, what stage of the learning path is most appropriate, and how to account 
for and manage contextual factors.  
 
Hanghøj & Brund (2010) argue that, with some notable exceptions, research in the field of educational 
games has been dominated by a determinist, game-as-learning-machine view which has largely 
overshadowed consideration for the teacher’s role. They postulate that “game-based teaching can be 
understood as a complex series of pedagogical choices, practices and meaningmaking processes, 
which can be analysed through the complimentary notions of teacher roles, game modalities, and 
positionings”. To a certain degree this teacher-centred standpoint can be seen as an alternative, or 
complementary, take on the four dimensional model presented in Fig.1. Drawing on field studies in 
which teachers adopt the Global Conflicts series of Serious Games, the authors identify a repertoire of 
different, shifting roles that teachers assume through the process, namely that of instructor, 
playmaker, guide and explorer. These correspond to different phases in the deployment process and 
can be mapped (fig. 3) onto axes according to the type of knowledge (curricular/game) and 
perspective (outsider/participant) involved (Hanghøj & Magnussen 2010). The resulting “analytical 
lens” provides a general framework for gaining a more concrete understanding of game based 
learning dynamics from the educator’s perspective.  
 

 
 
Figure.3: The relationship between different game-based teaching roles 
 
Examining the teacher’s relationship with game modalities, the authors note how the multimodal form 
of inquiry typically fostered by SG can result in teachers assuming a marginalised, largely passive and 
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ineffectual role, to the detriment of learning outcomes. This raises a key question: how to embed 
features in a game environment that support effective deployment in formal education contexts (i.e. 
that are “teacher sensitive”) without compromising playability. With regard to teachers’ positioning, the 
authors point to the importance of foregrounding the links between games, curriculum goals and 
learning outcomes as part of critical planning and enactment of game scenarios.  
 
This study confirms the widely held position that general enthusiasm for SG needs to be matched by 
critical awareness so as to make the learning experience meaningful for each student. Indeed, not 
only should teachers know the game well, propose specific learning trajectories and verify 
effectiveness, they also need to engage in mediation, foster post-game discussions, and encourage 
reflection (Bellotti et al. 2010; Whitton 2010). 
 
When considering the learning activities to complement and reinforce gameplay, it is important for 
teachers to “preserve the context (situated cognition) of the game, e.g. by extending the goals and 
character roles of the game into the classroom” (Van Eck 2006). Once again, this requires solid 
understanding of the game and means planning appropriate learning paths and monitoring their 
implementation to ensure effective learning; most importantly it means setting the gaming experience 
in a sound overall educational framework. This work is all the more important when considering that 
“games may not always meet the individual requirements of lecturers whose courses are tied to 
specific learning outcomes” (Rooney et al. 2009). 
 
The transition from learning-by-listening to learning-by-doing generally implied in game based 
learning brings with it a change in the respective roles of instructors and learners, as illustrated in Fig. 
2. Greater emphasis is place on orchestration of the actors on the stage (Garris et al. 2002) by the 
teacher, who fosters participation and engagement, provides support and feedback, and implements 
assessment. A key part of this support strategy is pre-game briefing and, perhaps most importantly, 
post-game debriefing, in which the chance to socialise and reflect on the game experience is key to 
consolidation of learning gained (Egenfeldt-Nielsen 2006). 

3. Two implementation strategies: collaboration and game building 
A central thread running through current ideas on education generally and technology enhanced 
learning in particular is the socialisation of learning processes. This is also reflected in current thinking 
in the Serious Games field and is generating new scenarios for game based learning in formal 
education contexts. One direction gaining increasing attention is collaborative gaming, whereby 
learners interact with one another in competitive/cooperative activities embedded in a multiplayer 
digital environment. Another approach that is opening the way for increased socialisation of students’ 
game experience in formal education is learning through game design and building; here, instead of 
being given a game to play, students have the task of designing, constructing and sharing their own 
games as part of cross-curricular learning. Some brief discussion and examples of these two 
approaches are given in this section. 

3.1 Focus on collaboration  
In the new learning panorama outlined in Section 2, teachers and learners collaborate to achieve 
learning goals. Interest in collaborative learning has grown in recent decades, supported by studies 
showing how peers really learn while performing group activities. Learners can build on each other’s 
knowledge and provide mutual feedback (Dillenbourg et al. 2009). Advantageous peer interactions 
such as providing and receiving explanations, co-constructing ideas, and negotiating meaning can be 
found in collaborative learning environments.  
 
In the world of SG, new technological functionalities have recently emerged that have led to the 
development of engaging collaborative game environments for learning. Accordingly, collaborative SG 
should be taken into account as potential multi-sensorial learning tools that combine the benefits of 
collaborative and game based learning. Following Gee (2005), collaborative games not only allow 
individuals to participate in the same game, but open up a field for learners to construct 
understandings by interacting with information, tools and materials as well as collaborating with 
others.  
There are still few examples of SG that embed a collaborative pedagogical approach. One is 
Gersang, a pedagogical adaptation of a commercial Massively Multiplayer Online Role-Playing Game 
(MMORPG) (Kimet et al. 2009). Deployment of this game in a middle school classroom permitted a 
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qualitative and economic solution for enhancing students’ social problem-solving abilities through 
think-aloud and modelling processes. In higher education, Baker and colleagues (2004) designed and 
tested Programs and Programmers, a dyad game intended to help software engineering students 
gain better understand of software development processes through active, collaborative and 
competitive gaming practices. Mawdesley (2010) studied how the introduction of two different SG 
could improve the learning experience in an applied construction project management program: the 
Mug Game and Canal Game case studies revealed significant improvement in the communication 
and presentation skills between peers that had used those games. Chang and colleagues (2009) 
developed and implemented SIMPLE, a SG environment for management students designed to raise 
teaching effectiveness and improve classroom practice. Some interesting results could be seen from 
collaborative playing experiences; students developed internalized knowledge and appeared more 
interested in the real world applications of the concepts practiced. Another recent initiative in 
collaborative SG is MetaVals (Romero et al. 2011). 
 
These experiences showed how deployment of both COTS and SG can help students practice and 
improve metacognitive processes and lead to more concrete problem-solving behaviours among 
peers. To make collaborative learning effective in terms of learning outcomes and reduced 
organizational loads, guidance and a scaffolding process are required (Kreijns et al. 2003). This 
applies especially to SG, where students’ cognitive load should be devoted to the activities leading to 
attainment of learning objectives.  
 
An interesting term that shows up when introducing SG in management education is “coopetition”, 
defined as collaboration within the group and competition between groups (Fu & Yu 2008). Competing 
while cooperating to win a game can be regarded as a successful learning strategy, as it stimulates 
different types of knowledge acquisition (Ke & Grabowski 2007). Competitive learning environments 
encourage students to develop higher analytical skills, while collaborative learning situations prompt 
students to demonstrate higher synthesis skills. Competition and collaborative pedagogies have 
proved to be effective techniques for enhancing learning performance in face-to-face learning 
environments. 

3.2 Focus on game building  
Over recent years, a general view has permeated education communities worldwide that the 
entrenched power balance within education systems ought to be redressed. It is held that students 
should be empowered to take a more proactive role in their own learning and in this way they will 
become more engaged, and hence more effective, learners. The view is encapsulated schematically 
in Fig. 2; Lim (2008) – to quote just one source – expresses it thus: “engaged learning is (only likely) 
to happen when students are empowered to take charge of their own learning by co-designing their 
learning experiences with teachers and other students.” 
 
As mentioned earlier, one of the chief added values identified with game based learning is the 
opportunity to bolster learners’ intrinsic motivation and engagement (Ott & Tavella 2010). So 
combining student-driven and game-based learning could be a positive step. According to Lim, one 
way (forward) is for students to design their own computer games based on their own interpretations 
of the school curriculum. 
 
A number of efforts in this direction have already been reported and analysed (Prensky 2008; Games 
2009). Prensky offers a vision in which students’ game building not only permeates educational 
practice but even becomes a force in the SG ecosystem. Beyond the product-centred view, he 
recognises that the true value of game-making for learning lies in the creation process and attendant 
meta-learning. Such constructionist-oriented thinking is closely associated with the work of Seymour 
Papert (Ackermann 2001) and underpins the efforts in the field of Kafai (2006) and others. A key 
aspect in this regard is supporting socialisation processes and developing students’ creativity by 
means of collaborative interactions (Ott & Pozzi 2009). Students’ game construction still occupies a 
relative niche position within game based learning. However, pilot experiences - especially those run 
in the US (Mawdesley et al. 2011; Li 2010; Kafai 2006 ) - are indicating that game building activities 
can support the acquisition of knowledge and skills in a number of areas, not just in game content and 
procedure but also with regard to key transversal skills (Bates et al. 2008). Established digital 
authoring tools like GameMaker and Scratch are being joined by an ever-growing number of platforms 
such as GameStar Mechanic and Kodu, which are helping to lay the foundations for the sort of 
scenario envisioned by Prensky above. 
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Building on the growing body of work being carried out in this direction, a group of European 
researchers is currently investigating ways of supporting students’ collaborative game building. This 
effort is part of a project called MAGICAL (Making Games in Collaboration for Learning), which is co-
funded by the European Commission under the Lifelong Learning Programme. MAGICAL explores 
collaborative design of educational games as part of learning processes enacted in primary and lower 
secondary schools; it applies a holistic approach that encompasses education/training of teachers 
and professionals in inclusion. Indeed, as described in Section 2.1, educators play a pivotal role in 
enacting and orchestrating game based learning activities in formal education and this is particularly 
crucial when it comes to dealing with the often complex dynamics of students’ peer collaboration 
within a constructionist-oriented framework. Moreover, by addressing teacher education/training from 
a multi-faceted transnational perspective, it is hoped that MAGICAL will build a basis for wider transfer 
to contexts beyond the project’s immediate confines.  

4. Final reflections 
This paper has sought to frame the adoption of Serious Games in formal education by discussing 
some key pedagogically-related aspects that have emerged from discussions within a sub-group of 
partners in the Games and Learning Alliance (GALA). It is believed that adopting a multifaceted view 
on the subject is a fruitful way of gaining deeper understanding and yields a range of indications for 
educators’ SG uptake, thus supporting wider adoption in formal educational settings. It is clear that a 
number of concrete steps need to be taken in this direction, including: better training for practitioners, 
simpler tools for authoring educational game activities, dedicated web based communities and 
resources for practitioners, more institutional support structures, and wide-scale access to 
pedagogically effective games, use cases and potential game content. 
 
Game-based environments are evolving rapidly, and the game experience is set to become even 
more immersive, both by way of game design and via the technologies with which players will engage. 
By the same token, there is a good chance that new developments will emerge that more explicitly 
address the formal learning sector; these may include new tools for tutors to create personalised 
learning scenarios, intelligent tutoring environments that allow educators and students to author and 
choreograph experiences (de Freitas & Neumann 2009), greater learner game creation (Vos, Meijden 
& Denesen 2011), integration of tools for supporting metacognition and also for fostering collaborative 
gameplay. In this light, the issues discussed in this paper are destined to take on even greater 
significance. Among the key challenges that lie ahead are adaption of SG across cultural contexts 
and ensuring the inclusion of all learners in game based activities. 
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