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Abstract. We present a first prototype of a simple “modelling wizard”. We also
explain the ideas and rationales behind it: a first exploration of a new type of
modelling tool which uses game-like interaction to guide and support the mod-
eller in the process of modelling. After being played, the prototype game ren-
ders the basic information for a formal process representation (for example in
BPMN), based on structured input given by a domain expert as she plays the
game. Rather than offering substantial support for real modellers at this point,
the game merely aims to demonstrate what we believe to be a new direction in
thinking about methods and support for enterprise modelling. We also report on
our experiences and evaluation of the prototype.

Keywords: Method engineering, process modelling, serious games, interactive
modelling.

1 Introduction

This paper aims to contribute to the field of methods for business/enterprise model-
ling. Our work is related to methodological work in information systems analysis and
design, and to the sub-field of method engineering [1]. Recently, we have proposed a
somewhat alternative approach to the study and development of methods for opera-
tional modelling [2], meaning that we take the practice of modelling as our object of
study, emphasizing the detailed actions and interactions that constitute the process of
modelling. This contrasts mainstream method engineering, which mostly focuses on
the definition of meta-models and high-level phasing of the modelling process, typi-
cally in terms of the required creation of various interrelated deliverables, without
considering how every single element in such deliverables gets into place.

Our interaction-oriented approach to modelling research aims to be complementary
to the mainstream approach in that it addresses issues hardly addressed in the main-
stream, like aspects of modelling concerning human-human interaction, human-
machine interaction, motivation, strategy and tactics, collaboration, decision making,
negotiation, problem solving, and so on. We believe that understanding such aspects
is crucial in better understanding requirements and enabling support for operational
modelling processes, mainly with respect to the following points:
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Improve its quality [3,4]

Improve its focus in view of its utility [5,6]

Improve its efficiency

Make “lightweight formal modelling” more accessible to non-expert model-
lers (i.e. enable modelling without the necessary presence of facilitators or
expert analysts; this is sometimes called “disintermediation”[7])

5. Improve the possibility to perform (formal) modelling in a truly collabora-
tive setting

.

The initial results presented here emphasize the fourth point, but also involve the first,
second, and third point. We do not address the fifth point. Also, we do not (yet) at-
tempt to provide any solid proof that our approach increases quality, focus, and effi-
ciency of (some aspect of) enterprise modelling. However, we do claim to provide at
least a reasonable proof of concept and a demonstration of the possibility and poten-
tial of creating a game-like, modelling process-oriented type of modelling tool that
goes beyond mere editors.

The sort of model that results from applying the approach presented is a basic
process model of the kind usually represented in schema languages like UML Activ-
ity Diagrams [8], BPML [9], or YAWL [10], featuring basic concepts like activities,
flows, and AND/OR-splits. However, we deliberately refrain from tying ourselves
down too much to some specific language for process modelling, because:

e We want to avoid discussion here about detailed differences between languages
and their merits, for reasons of focus;

e We observe that in practice, initial phases of process modelling do not normally
call for detailed decisions concerning language/representation (whereas later
stages often do);

e We aim to primarily elicit information on the basis of which a schematic model
can be generated rather than needlessly confronting the participant with an ac-
tual schema, in particular in the earlier stages of the modelling process (which
are our main focus). This does not exclude the use of schematic representations,
but the utility thereof is different: they serve to extract information; they do not
necessarily constitute the actual final model.

We have chosen to focus on process modelling here because we believe it is the most
central type of modelling in most enterprise modelling efforts. Even so, the approach
presented already includes some aspects typically related to basic data modelling or
ontological modelling. In fact, we work towards the future operational integration of
elicitation of (at least) (Business) Process Modelling, Ontological or Data Modelling,
and (Business) Rule Modelling, and believe such models can indeed be fruitfully cre-
ated in parallel, i.e. one model aspect can provide helpful (if not vital) information for
the creation and validation of another. This principle will be pivotal in our wider
(longer term) approach.

As mentioned, we propose to embody modelling methods in games. As discussed
in [2,11], this minimally requires the following elements to be present:
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e A clear description of the task to be completed by the player(s), including a vic-
tory or end condition for the game;

e A clear description of the game components to be manipulated by the player(s)

e A clear description of the rules to be followed in carrying out the task (i.e. play-
ing the game);

e A clear description of the allowed types of action and interaction within the
game;

e A clear description of procedures to be followed by the game system (for exam-
ple, keeping or calculating a score)

Goals set within the formal context of a game correspond to task descriptions or as-
signments (what we will call “game-internal goals”). Such goals should not be con-
fused with any goals the playing of the game is supposed to fulfil: its utility goals
(“game-external goals”). For example, though our external goal for the game pre-
sented is to create a basic process model, the player is not explicitly assigned the task
to do this (the terms used instead are “task description”, by means of “describing task
steps and their ingredients and products”).

Game-external goals are explicitly linked (in design) to any desired properties of the
resulting model, or even mind-states of modellers and —in collaborative games—social
effects (shared understanding, agreement, commitment). Relevant goal categories have
been discussed at some length in [12,13], and include utility goals, deliverable goals,
validation and agreement goals, syntax goals, interpretation goals, argumentation
goals, and efficiency goals.

Designing the goals, rules, score system etc. in line with game-external goals and
standing conventions (explicit or implicit) is by no means trivial. In fact it is the main
long-term goal of our line of research to discover and develop apt sets of interaction
rules for achieving specific external goals in view of different capabilities and exper-
tise of players involved, and of different demands posed by the modelling domain and
context. The current game reflects only a very first (yet concrete) exploration of the
basic principles.

2 Utilitarian Idea behind the Game

It may be helpful for the reader to view the game as a preliminary design for a “process
modelling wizard”. We are fully aware that some experienced modellers, or even “not-
so-experienced modellers”, find the current game restrictive and somewhat tedious.
However, this would not necessarily render the game presented useless: its purpose is
merely to make a start in creating games embodying playful modelling procedures,
opening up process modelling for layman modellers, and to illustrate the more general
point that shaping modelling methods as game designs is possible, interesting, and
potentially useful.

The game in an operational sense works towards a particular type of result. We
will elaborate on this now. As discussed, creation of an actual process schema is nei-
ther the game-internal nor the game-external goal of the game as such: rather, that
goal is to deliver information that can be directly used to derive a process model. In
order to obtain some particular sort of structured information (a “pre-model”), in
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some cases additional information is needed which is not necessarily to be reflected in
the final model. We emphasize that this does not mean such information is irrelevant
to the modelling process (in particular, the thinking process). In fact, we believe that
quality-driven, stepwise elicitation of the sort we try to realize in the game requires
elicitation and conceptualization of knowledge that supports thinking about aspects
underlying the process in the domain rather than merely the abstract representation of
that process in some focused but therefore also restricted modelling language.

For example, in our game we enforce the definition of objects and attributes, making
the player provide what can be taken as a structured argumentation for the use of stan-
dard AND-joins (also see [12]). For example, as illustrated in the middle column of
Fig. 1, a business process model in the standard language BPMN [9] typically shows an
ordering of activities, e.g. activities D and E must be completed before activity F can be
started. However, the reason why this is the case is that D and E respectively produce
entities n and o that are needed in F (resulting in what is technically called an “AND-
join”). This is illustrated by the text in the leftmost and rightmost columns of Fig. 1, in
which these entities and dependencies are made explicit. However, such dependencies
and entities are not made explicit in a regular BPMN diagram, even if they are crucial
for creating a useful, “good” one. As a consequence, the entities and dependencies
involved are usually left implicit and exist only as concepts in the head of the modeller
—in fact, they are probably more concrete to the modeller than the abstract process
flow derived from them. Even if the objects in the process are made explicit, perhaps in
another model, they are not explicitly used as a basis for deriving AND-joins.

A produces k = C produces m
B produces | - e

Drequires | | . E requires m and
D produces n E produces o

. Frequiresnand o
F produces p

G requires k and p
G produces q

Fig. 1. Reasoning about Basic AND-joins
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Put succinctly, the immediate utility goal (i.e. game-external modelling goal) in our
game is to put the above argumentation central and strive to indirectly elicit basic
BPMN-like structures with AND-joins. Note that OR/XOR-joins are excluded for now.

3 The Game

We will first provide an illustrated overview of a simple but typical course of game-
play. Following [2] and [11], we will then give a brief decomposed overview of the
game design along the lines of Game Design Theory. Please note that we feel the
gameplay as described below does insufficient justice to the actual game experience.
The static pictures look very much like those one might expect from a regular graphi-
cal editor. We emphasize the difference lies in the act of modelling as such; for this, a
real demo or, even better, actual experience in playing the game would be required.
Also note that the example presented is meant to explain the main game mechanics
reflecting the rationale pattern presented in the previous section. It is a toy example
that was also used in the tests for the initial, exploratory game round, but is simpler
than most assignments used for testing the game.

The external (utilitarian) purpose of the game is to get the player to describe a ba-
sic task accurately, in terms of its steps (which is the term the game uses for ‘activi-
ties’). The game looks somewhat like a normal modelling tool, but provides more
guidance for stepwise thinking and (most importantly) does not require abstract think-
ing about AND splits and joins: it merely inquires about what is needed for a step (i.e.
ingredients), what items come out of it (i.e. products), and (optionally) what change is
inflicted on some item in the course of the step (a link). The game-like properties of
the procedure (please be aware of the fact that it is, after all, a methodical procedure
dressed up as a game) are the following:

1) The game can only be finished if the player fulfils a minimal set of demands,
because only then the required information can be derived;

2) The player gets immediate feedback on what she is doing, using graphics and
sound; also, a score is calculated and made visible;

3) How long the player plays is reflected in the score, while the time is visibly tick-
ing away, thus introducing mild time pressure;

4) The player is (hopefully) motivated or entertained by the setup and gameplay,
besides being guided.

The player has the option of being shown extra (rather minimal) guiding and explana-
tory remarks, meant to help novice players understand the game and not miss some
finer points. In the example pictures, we have excluded these (i.e. switched them off),
except in the first illustration (Fig. 2). In addition to the optional guidelines, hints are
also shown on the bottom of the screen when the player moves his mouse over any
object (standard). This is not visible in the figures.

At the beginning of the game the interface provides the player with only one but-
ton, allowing the player to create a new step. Other than that the player must give the
task a name. When a new step is created it appears as a rectangle that the player can
drag around; the next thing to do is to give the step a name (Fig. 2). A guideline for
this is to describe the step in no more than four words.
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Click here to add ingredients for this
step.

Put water in
machine

Fig. 2. Creating a step

Not visible in the illustration is the brief appearance of a green, animated number
“10” drifting away from the activity symbol, indicating that 10 points have been
scored by this action. There is also an accompanying sound.

Next, the player then has to add “items needed” (ingredients) and “items created”
(products) to the step. Each ingredient that is added to a step also shows up in a list in
the top left of the screen (Fig. 3). Items from this list can then be dragged to a new
step, to be reused. This minimizes repetitive typing and provides a clear overview of
items introduced so far. It also encourages re-use of exact terms.

[machine

Water .
| Put water in

machine

Fig. 3. Adding needed and created items

Next, clicking on a small bubble next to an ingredient and then clicking on a bub-
ble next to a product of the same step can connect ingredients and products; again
there is a (rather funny and appropriate) sound effect. This creates a link (Fig. 4). A
link can be used to provide extra information about what happens to an ingredient
during that step.

However, when an ingredient gets linked, the link should describe what happens to
the ingredient. As a conceptual aid, the player may describe the change by filling in
the pattern “this ingredient is being ...”. The grammatical trick is that the player pro-
vides a verb that can also be used as an adjective, and therefore as an attribute of the
item (describing a relevant state of it): a precondition (though this term is not used in
communication with the player). This is useful because if the item is also used in an-
other step, the game will recognize that the item has attributes, and provides the
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player with the simple option to select one or more existing attributes as relevant to
the step (illustrated as part of Fig. 5, “filter::put in machine”).

Another option for describing a link (and its underlying precondition) is to com-
bine two ingredients in a pattern known from data modelling: ingredient A [with in-
gredient B] & ingredient B [in ingredient A]. An extra option the player has here is to
graphically connect the links, which automatically render this precondition descrip-
tion pattern (not illustrated).

|Machine |
| filled with water | -
Put water in
[water J machine
| put in machine |

Fig. 4. Adding a state change attribute

When the player has described multiple steps this way, the game derives the con-
nections between the steps. Each step has a set of ingredients with possible precondi-
tions and a set of products as well as ingredients with added preconditions. When an
ingredient of one step matches with a product of another step, the two are connected
(Fig. 5), and a triumphant sound is played (taDAA!).

[(2XX]

Put filter in
machine

filled with water
filled with filter

[Fitter ] [ fled with wat
put in machine (O) put in machine I:

wfMachine

EIEd

Put ground
coffee in filter

Fig. 5. A connection is found
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Optionally, the game can automatically visualize the derived suggested order of
connected steps by moving (‘floating’) them to a relevant position when they are not
being used by the player. However, note that this does not amount to the visualization
of flow as in an actual flow chart. A flow chart is derived from the above diagram
later (outside the game as such).

The player can only finish the game when all the steps she created are connected to
at least one other step, but can carry on until the model is complete; this is up to the
player to decide (Fig. 6).

We will now briefly describe the main game components (objects to be manipu-
lated in the game), game mechanics (actions allowed to take place on the compo-
nents), and game rules (goal descriptions, constraints, score system). The rules are not
described in great detail, as most of them have been demonstrated already.

|M achine |
filled with water
filled with filter | |

|water | | ) |

| put in machine |

|Fitter |
put in machine

filled with ground coff

|Ground corfee | .

| put in filter |

Fig. 6. Finished

3.1 Game Components

The game components are: Task Name field, Step Symbol with Step Description,
Ingredient boxes and Precondition Ticks, Product Boxes, Link Circles and Boxes,
Item/precondition List Boxes.

3.2 Game Mechanics

First, there are game mechanics for filling in various textual fields: Step Name, Step
Description, Ingredients, Products, Link Descriptions. There are also non-textual me-
chanics: Creating Steps, adding and deleting Ingredients/Products, dragging Item List
Boxes to Ingredient or Product Boxes, ticking Preconditions, linking Ingredients with
Products.
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Layout functions are left out here since they are auxiliary to actual gameplay.
They belong to the game interface, which we further disregard here (but see the illus-
trations for a visual impression).

3.3 Game Rules: Goals, Assignments; End Condition

The (internal) goal of the game is to score points by creating a stepwise description of
some (self-)assigned task, within possibilities and rules as embedded in and con-
strained by the interface. Obligatory: two interconnected steps (minimal end condi-
tion), implying at least one product matching one ingredient, so the game cannot be
ended without some ingredients and products being entered. Importantly, the actual
end condition is that the player herself “calls it quits” when the model is finished. The
game as such does therefore not provide means to decide when the game is finished,
only when it is not. Note that this is not unheard of in the Gaming world: many mod-
ern role playing video games can in principle be played ad infinitum.

3.4 Game Rules: Score System

The scores are calculated as follows:

e 100 points for each step.
e 100 points for each connection between two steps.
e 10 points for each ingredient, product or link.

Note that deleting a step leads to a reduction of the score with 100 points. The final
score is the sum of the score so far minus half a point for every second played. How-
ever, the amount of points deducted based on the elapsed time can never be more than
half of the amount of points scored.

3.5 After the Game: Deriving a BMPN Diagram

Besides the game as such, we also implemented a simple algorithm for deriving a
BPMN-like structure from the information gathered. Instead of generating an actual
diagram (Fig. 7), we decided that for this prototype an XML-based format, XPDL
[14], would suffice.

#Start by finding the sets of input and output items for each step:

for each ingredient
for each precondition
if precondition is selected
add "precondition_ingredient" to input set
if no preconditions are selected
add "ingredient" to input set

for each product
if product is relevant
add "product" to output set
for each link

Fig. 7. Algorithm to find dependencies between steps
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if link is not empty
add "link_ingredient" to output set

Whether a product is "relevant" (not overwritten by
a link and not present as an ingredient) is known
beforehand. A link always has a reference to its
corresponding ingredient and product.

HH HH H I

# Next, find the connections between the steps

for each step x
for each input item
for each step y
if step x is not step vy
for each output item
if input item equals output item
step x depends on step y

Fig. 7. (Continued)

Put water in
machire

|

Put filker in Put ground
machine coffee in filter

Fig. 8. Generated BPMN Diagram (implemented only as XPDL)

Run machine .

4 Development and Evaluation

The development process was performed within the design science paradigm [15], in
a standard yet admittedly somewhat ad-hoc development cycle involving design, im-
plementation, testing and improving the design. Testing was not always done exten-
sively in the initial development stages, but as the game evolved from little more than
a list of rules to a digital, more graphical game, more systematic evaluation took
place.

We initially tried to stay away from automating the game, focusing instead on a
pen and paper approach (“board game”). This gave us the chance to think through the
basic setup and rules, without getting lost in details of implementation. However, the
down sides of board gaming also became apparent soon. Playing and therefore testing
the game proved to be a tedious experience for both the facilitator and the player,
mostly because of active relations and dependencies between items, which had to be
updated manually.

The first digital version of the game soon appeared, based on a standard spread-
sheet implementation, which at least took the task of calculating the score out of the
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hands of the facilitator, and also made the entering of information by the player much
easier. This allowed us to perform the first (successful) tests with “outsiders” (i.e.
players other than ourselves), proving that the game system was viable in principle,
and that players could at least get through the game.

It became increasingly clear at this point that the expectations for and experience of
playing an actual computer game rely not just on its rules, but also on flowing interac-
tion, animation and sound. The choice was made to rebuild the game from scratch in
Actionscript 3.0 [16], which, after a few iterations, led to the current prototype.

The game was tested on five players with little to no prior process modelling ex-
perience, as well as on five players with significant such experience. Each test player
played the game three times. The first two times, simple, standard tasks were de-
scribed: first, "making coffee" and second, "repairing a flat bicycle tyre". These are
tasks everyone in the test population was familiar with, the second generally being a
little more complicated than the first. The third game was played with a task of the
player's own choice.

The players were given as little introduction as possible, forcing them to rely on
the explanation provided by the game. Admittedly, some subtle hints were sometimes
given during the game if a player was really stuck. The players were asked to ‘think
aloud’ as much as possible and to voice their possible frustrations or confusion. The
attending game developer wrote down observations and interesting comments.

Afterwards the players were given a questionnaire, consisting of 25 statements
(with five possible responses, ranging from “strongly disagree” to “strongly agree”)
and three open questions. The purpose of the questionnaire was to get an idea of the
players' general experience. The statements hardly go into aspects unique to this par-
ticular game. Examples are: "I was satisfied with the result when I was done" and "I
felt the score was a fair representation of how well I was doing". The statements are
based on known properties of successful games, described in game design literature
[11,17,18] and on general usability heuristics [19].

We aimed for our observations and player comments, as well as the results of the
questionnaire, to inform us about the differences between players with and without
process modelling experience, with respect to success in and perception of the game.
We also looked for differences in player perception when playing the game for the
second or third time. In general, we were obviously also interested in whether or not
the game was properly designed, and in particular in needs or wishes for further
improvement. Note that our game was a very first attempt of creating a game-for-
modelling, so finding out what does not work was expected to be a prominent part of
our effort.

5 Lessons Learned

Our observations suggest that there is indeed a noticeable difference between players
with and without modelling experience. Despite our intentions to make the game
playable for players with little or no expertise in modelling, most of those players
found it hard to get started. It took them a while to understand what was meant by
“task”, “step”, “ingredient” and “product”. It was somewhat of a surprise to us that
people by nature do not seem to make a sharp distinction even between actions and
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objects: sometimes they confuse the name of a step with its products, or describe sub-
steps instead of ingredients.

Generally the game has a hard time forcing people towards the ‘correct’ way of
thinking, if they are not inclined that way already. For example, while the game is
supposed to be played by listing steps, some people naturally start describing a task
by listing ingredients. They even search for workarounds to do this, like making one
step a super-step encompassing the whole task, or describing a first step ‘fetch all
ingredients’.

Most experienced players fare better, quickly grasping the concept of the game, al-
though sometimes after some initial confusion. In contrast with the less experienced
players, they list ingredients only in their head, and then quickly switch to describing
steps. Not surprisingly, experienced players are also more conscious of issues pertain-
ing to abstraction.

When it comes to learning to play the game, the one thing we can clearly identify
is the moment that players really ‘get the hang of it’. Experienced players generally
start working quickly and efficiently near the end of the first game or at the beginning
of the second, while less experienced players are still struggling during the second
game, and only pick up pace during the third. On the up side, given that playing the
game does not take all that much time and effort, this could still be considered rea-
sonably rapid learning.

A further interesting observation is that advanced functions of the game are gener-
ally not used. Players simply look for the easiest way to succeed in the game. Only
one player so far has used preconditions in his description.

The results of the questionnaire suggest that experienced players found it more im-
portant to play well, while the inexperienced players were more satisfied with their
results. All players felt there was a trick to easily getting a high score, but still mostly
thought that the score was a fair representation of how well they did. This implies that
the “trick” (whatever it was) was not actually used.

There was very little variation in how easy players thought it was to get started
(most answers were neutral), but surprisingly the experienced players were on aver-
age less satisfied with the amount of context-sensitive help.

The first open question of the questionnaire ("What was, according to you, the
most important goal in the game?") turned out particularly interesting because it
really touches on the conflict between game-internal and game-external goals that we
have been dealing with. The question is vague on purpose and results in a variety of
answers, such as: “scoring points” (pure game-internal), “finding out what the links
between steps are” (basic game-external), and “judging how well people can model”
(extreme external: concerning reflection on the modelling process).

5.1 What Went Well

It is encouraging that players generally do not take very long to learn how to play the
game and how to produce a reasonable task description. It seems that the main
strength of the game is that it provides players with tangible feedback based on what
they are doing, giving them at least a general sense of direction in the modeling proc-
ess. This is an improvement over having to explain goals of modelling in abstract
terms to people with little process modelling experience.
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Aside from a few specific problems, the players seem to be satisfied with the cur-
rent interface. By keeping things simple it manages to provide a good overview of the
whole task description within one screen, and the feedback it provides by using
graphics and sound seems to work well.

5.2 What Went Not So Well

We cannot honestly say that the current score system properly represents the various
quality aspects of modelling. Players recognized that they did not really have to pro-
vide sensible input to get a good score. There is certainly much room for improve-
ment here, although quantifying quality will never be easy.

It is somewhat disappointing that even though the scope of the game was already
limited, most players did not use the advanced functionality such as preconditions.
Players may be better encouraged to do this if provided with examples of more com-
plicated descriptions, but we avoided the use of examples so far. Instead we used a
wizard-like system to get players started, which is easy to understand, but is limited
when things get more complicated.

A more specific problem we encountered concerns the use of links between ingre-
dients and products within a step. If preconditions are not used, the purpose of these
links is unclear to players and they consistently tend to forget about them. In fact,
there are no clear rules concerning when links are required, so the confusion is en-
tirely understandable. This is something that still requires attention.

6 Conclusions and Further Research

We set out to demonstrate and discuss a very first prototype of a “game for model-
ling”, which is in fact a first implementation of the idea of a “modelling wizard”. We
explained the rationales behind the idea of creating modelling games/wizards, and
proceeded to describe the basic utilitarian purposes (goals) behind our prototype
game: deriving some basic information from a game with the purpose of then generat-
ing a basic BPMN diagram, focusing only on the derivation of AND-splits and joins.

We then described the game as such, and the process of developing and evaluating
it. We finished with the outcome of our evaluation, observations, and lessons learned.
In particular we concluded that though the game worked reasonably well, it is cer-
tainly not “intuitively playable” at this point. Arguably, this means we failed to
achieve our main goal. However, this being a first attempt, we are by no means dis-
couraged, and believe we have demonstrated what a game-for-modelling might look
like and —in some respects— what it should perhaps not look like. In the mean time, we
consider our first proof of concept a modest success: the game exists, is playable, ren-
ders sufficiently usable results, and is considered moderately satisfying by the play-
ers. It now serves as a platform from which further explorations can depart.

Whether modelling can ever be remotely as much fun as a dedicated entertainment
game remains to be seen, but we can certainly learn a lot in this respect from how
games are designed. A good game is more than just a goal to work towards. It lets you
know what interactions are at your disposal, it lets you explore what effect your ac-
tions have on the game world, and it gives you a sense of how well you are doing.
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Similarly, a good modelling process requires more than just a language and a model
to work towards.

Future research will, of course, focus on further development of the game. We
consider various directions for doing so. Improvement of this actual prototype is a
possibility, but we are also interested in developing a more strongly text-oriented ver-
sion. We also consider expansion of the concepts to be elicited by the game, possibly
by combining a number of sub-games (covering different modeling rationales). A
PhD project has recently started at our department which aims at the creation of a
larger, much more developed game, better rooted in theory and practice involving
game design theory and game psychology, cognition (in particular pertaining to ab-
straction and conceptualization), but also Al (reasoning about information gathered,
after the game but also during the game).

Evaluation of games played is a key aspect of the development cycle, and requires
extra attention in any effort that claims to engage in “design science”. Another ongo-
ing PhD project [20] focuses on advanced evaluation of interactive modelling ses-
sions (including both collaborative and solo modelling), and methodological results
will be used to evaluate games played.
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