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Abstract
Educational games offer an effective means to enhance interactive
learning experiences. However, developing high quality educational
games is difficult. In particular, integrating didactic goals into a
game’s design, and verifying the learning outcomes is a complex
iterative process. Due to a lack of control over these concerns, fully
developed games may lack the intended educational value.

We aim to improve educational game development by structuring
and partly automating this process. We propose Didactics-Driven
Development, a novel framework for keeping didactic goals and
concerns in focus throughout the development process. By making
didactic concerns explicit, it enables testing interaction patterns
against opportunities for learning. We discuss how the approach
has been applied to three case studies and how this has informed
ongoing development of the framework.

CCS Concepts
• Software and its engineering → Domain specific languages;
Integrated and visual development environments; • Applied
computing→ Computer games; Education; Interactive learn-
ing environments.
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1 Introduction
This paper proposes a framework called Didactics-Driven Devel-
opment, for incorporating didactic concerns into the design and
development of educational games. It addresses the problem that
in current practice, didactic goals are mostly considered at the start
and the end of the process of developing an educational game, but
often do not receive enough attention during the iterative design
cycles in between. This lack of attention can cause a mismatch
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between the intended learning outcomes and actual learning ex-
perience, leading to delays in the development process, or even
worse, an educational game of suboptimal quality. The goal of the
Didactics-Driven Development framework is to prevent this mis-
match from occurring, by making explicit the didactic concerns
involved and their relationships with design decisions during the
whole development process of an educational game. This helps to
ensure that (1) opportunities for learning related to the didactic
goals are in fact included in the educational game design; (2) the
system can check whether these opportunities will also occur dur-
ing actual gameplay; and (3) the system can measure to what extent
a player takes advantage of these learning opportunities during
the gameplay experience, by recognizing these opportunities and
relating them to interaction patterns in the playtrace representing
the player’s behaviour during the gameplay.

The framework has developed over the course of three case
studies described in this paper. The framework started out as a con-
ceptual design aid, and has been used as such to inform the design
of two educational games. Key parts of the framework have been
implemented in a working game tutorial application to demonstrate
the technical feasibility of the approach.

The rest of this paper is structured as follows: Section 2 describes
related work in the fields of educational game design, procedural
content generation, and software development; Section 3 lists the
research questions; Section 4 describes the methods used, and how
the case studies have been instrumental in developing the didactics-
driven development framework; Section 5 describes the framework
in detail; Section 6 presents three case studies in which the frame-
work has been used; Section 7 discusses current limitations and
suggestions for future work; Section 8 concludes this paper.

2 Related Work
This section describes related work from three perspectives: educa-
tional game design, procedural content generation, and software
development.

2.1 Educational game design
Developing educational games is hard. There is no provenmethod to
successfully design good games, let alone games which can address
specific learning objectives. To support educational game designers,
several frameworks, tools and models have been proposed in the
literature. Without trying to be complete, the following overview
lists a few of the approaches.

Design models are tools to support the ideation phase, e.g., card
decks like Archambault’s Game of Games [6] or Schell’s design
card deck of lenses [21]. These offer suggestions for elements to
consider for inclusion or modification in the game design, thereby
making the designer aware of the possible design space. However,
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these tools offer no support for most of the work, from selecting
the desired elements to applying and testing whether they work to
achieve the goal.

The framework for the design and analysis of educational games
by Aleven et al. [2] includes attention to three main components, of
which the second is a framework in itself: (1) learning objectives [4];
(2) the MDA framework by Hunicke et al. [16]; and (3) instructional
principles. This work recognizes the importance of didactic con-
cerns, and shows how the elements of the framework have been
applied in the (re)design of an educational game. However, it only
offers support at the conceptual level, and little or no support for
the connection between the three components.

Game ontologies support categorizing, understanding, and criti-
cal analysis in the field of game studies and game literacy (e.g., [13,
31]). This kind of work offers vocabulary for reasoning about this
matter, some of which can be used to formalize, supporting the
transition from the conceptual design level to software coding level.
However, these ontologies are focused mostly on use in critical
analysis and offer little support for the design process.

Design patterns for gameplay design [5, 10] or game mechan-
ics [1, 12] connect higher level design goals to design patterns that
can be translated into actual source code. This helps guarantee that
the design goal can be achieved when the pattern can be applied.
However, the proposed patterns so far are very specific, and do not
comprise a general method for educational game design.

There are also practical methodologies for the design of educa-
tional serious games, which pay explicit attention to the design
process. For instance, Weitze’s Smiley model [29] explicitly com-
bines terms from the field of education, such as “prerequisites for
learning, learning goals, content, and evaluation/assessment”, and
terms from the field of game design, such as “game goal, action
space, rules, choice, challenge and feedback” into one model, al-
though not much support is given to how this mapping can be
made. Silva’s methodology [22] contains a flow chart indicating the
main steps in defining a serious game (and their order, with some
iterative loops towards the end), including selecting the topic and
learning objectives; defining the target audience, learning style and
environment; selecting a game genre, creating a story, scenarios,
characters, and other elements; selecting [game] mechanics that
can be used as learning mechanism, and other mechanics; defining
the dynamics; resulting in game experiences such as learning out-
comes and/or fun. However, the model does not offer support for
the transition into game software development.

Authoring tools for the development or prototyping of educa-
tional games are often tailored towards a particular type of learning
and gameplay, associated with specific genres of mini-games. Such
tools offer a fast way to create small educational games, even with-
out prior experience in game design or development. However, they
are limited to creating basic games, and specific kinds of learning
goals.

Technical frameworks for specific game genres are part of certain
game engines. These can be used and modified by experts to offer
more flexibility to develop other and more complex types of games.
However, they require expertise in software development, both
general, and specific for the game engine. Except for some work
on reusable AI components for serious games [30], most of the

authoring tools and technical frameworks do not offer explicit
representations of game situations in terms of didactic concerns.

2.2 Procedural Content Generation
Within the field of Procedural Content Generation, several lines of
work are relevant to our purpose. Thework by Bogost on persuasion
in games [11], and by Treanor et al. on procedural rhetorics [24]
focuses on the aspects of communication in games. It does not give
specific attention to didactic concerns, however.

Live Game Design aims to create live interactive visual models of
a game that are directly connected to the game’s code, that are easy
to modify, so that design iterations of a prototype can be done much
faster, ideally during runtime of the game [26, 27]. Although the
approach introduces explicit relationships between design changes
and their effects on gameplay for learning how to code, it does not
model educational goals.

Procedural Content Generation (PCG) often serves to automate
tasks of human game designers, but mixed-initiative approaches
try to let both human and machine do things they are good at, in a
more collaborative manner [17, 19, 23]. For instance, human design-
ers can provide design goals, requirements, conditions, and initial
sketches or ideas. The system can work out sketches, fill in details,
give feedback to critique ideas, search for solutions that meet the
requirements and constraints, or generate alternatives that explore
neglected areas of the design space. The designer can reflect on,
possibly modify, and select between suggested design alternatives,
and control when and how computer support is desired.

Much work on PCG is controlled at the content level, which can
be useful for well-specified and constrained tasks. However, when
more flexibility is required, especially for educational contexts, it
can be useful to manage what is being generated on a conceptually
higher level, i.e. the level of design goals. Examples of this kind of
work are sparse [12, 25]. Although these approaches are in principle
generic and resuable, the actual implementations were done for
specific games, and except for some work on game tutorials [7, 28],
they do not address educational games or how didactic concerns
can be realized.

2.3 Software development
In the field of software development, several methods relate to and
have partly inspired the idea of didactics-driven development.

Requirements engineering methods (e.g., [3]) deal with the ex-
plicit specification of requirements for software. Bridging this kind
of work to the realm of educational game development seems
promising, since there are often many types of requirements in-
volved. Agile software and game development methods rely on
iterative cycles involving reflection and improvement rather than
trying to get the product perfect in one go. However, there is little
work in this area that focuses on educational game development,
with some exceptions [18].

Test-driven development [8] is a well-established methodology
in software engineering that starts with making explicit the goal
of the software, so that the code to be written can be tested to see
if it fulfills the goal. When combined with tools, this allows for
automated generation and testing. However, it is usable only to the
extent that the design goals were addressed in the requirements
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analysis and can be expressed in a testable format [20]. For applied
games designed with educational goals in mind, these goals are
often lost in the translation from requirements into design and
implementation choices, only to be addressed again towards the
end of the development process.

To summarize, many frameworks for designing games exist, but
some are focused only on the conceptual ideation phase, without
support for more concrete game design and development. On the
other hand, some frameworks and tools are focused more on the
technical side of the software development, but lack the connection
to the conceptual design goals. Some frameworks are very open-
ended, and are more suited for analysis of existing games than for
guiding the design process of new games.

We argue that what is necessary is a bridge between the design
goals in a designer (team)’s mind, and their realization in a running
prototype that can be easily tested and adapted to support a highly
transparent and iterative method of improving an educational game
in all phases of design, development, and maintenance.

3 Research questions
This study aims to answer the following research questions:

• How can designers of educational games be supported in the
iterative improvement of the fit between their design goals
and the player’s gameplay and learning experience?

• How can didactic concerns be explicitly represented and
related to game design decisions, learning opportunities,
play traces, and insights for improving the design?

• How can didactic concerns be explicitly represented and
related, so that educational game designers can define, track,
and relate game design decisions, learning opportunities,
play traces, and insights for improving the design?

4 Methods
TheDidactics-DrivenDevelopment framework is awork in progress,
following the method of Design Research [15], in which the frame-
work has been iteratively created, tested, and refined in various
case studies. Besides the related work mentioned in the previous
section, it has also been informed by discussions with two profes-
sional game designers and three game development students who
were all developing educational games in the context of the DGA
FieldLab project Didactics-Driven Development1. Case study 1 was
instrumental in forming many ideas in the framework. These were
used in testing and refining the game’s didactic goals and the rele-
vant game content. In Case study 2 (as well as another student game
prototype not discussed here), the framework played an important
role as a conceptual aid in the design of the educational games from
the start. In Case study 3, a subset of the most important activities
in the framework have been implemented in the form of a tool for
a game tutorial to see if the framework is specific enough to be
programmed and whether such a tool can be useful for designers
while playtesting and improving the game.

5 The Didactics-Driven Development
Framework

The Didactics-Driven Development framework can serve different
purposes. It can be used as a conceptual tool to aid in the design
process, and parts of it have been implemented in the form of an
executable design tool to keep track of didactic concerns during
design and playtesting. As shown in Fig. 1, the Didactics-Driven
Development Framework can serve as a conceptual aid, by pro-
viding an overview of designer actions during the design process,
player actions in playtests, system support for the designer, and the
different kinds of data involved. We see these concepts as content
to be explicitly represented (including the relationships between
them), so that it can be generated, traced, and analyzed.

Starting at the top-left of the figure, didactic goals and instruc-
tional principles inform design decisions and their rationale. The
design process produces a model of the game’s design that can be
automatically transformed into code for a running game prototype.
The game design model can also be compared to existing designs
if they are available, e.g., from earlier similar projects; relevant
existing designs can then be used as additional input for the design.
As soon as possible, the game prototype can be playtested using a
specific game scenario.

A game scenario typically addresses one or more selected didac-
tic goal(s) and is represented as a partial specification of one or
more game states (and a partial ordering of these if necessary) that
relate to this/these goal(s). A game scenario can be handcrafted and
matched to the selected didactic goals, or generated automatically,
if algorithms for this task are available. For example, in the most
elementary case, a game scenario could be generated by selecting
or creating a game state in which the selected didactic goal is ad-
dressed by an exercise that requires the player to play a (sequence
of) move(s) to reach the desired goal state. A game scenario can
also include more complex evaluation measures, designed to gauge
intended learning outcomes. For instance, if the didactic goals in-
clude practicing the skills involved in handling customer requests,
a game scenario could be created that involves game states with
actual customers and their requests, and evaluation measures that
track a player’s performance with respect to the intended outcomes
(e.g., responding to at least 80% of customers, and handling 50%
of their requests adequately in the game). The game scenario is a
partial specification in the sense that it does not have to specify all
details (e.g., about which customers or which requests) required
in the actual gameplay, but it does specify the important aspects
and constraints on the order in which they have to occur in the
gameplay.

When the game is ready for testingwith a game scenario, playtest-
ing will result in play traces (records of game states, player actions,
and system actions in the game), and feedback from players. This is
already often done in common playtesting practice, but the frame-
work adds an important element by having support from the system
in generating opportunities for learning based on the game scenario.
These learning opportunities can be realized, when a player applies
the relevant knowledge and/or skills, indicating some level of mas-
tery, or missed, when a player fails to act appropriately, giving no
signs, or negative signs of mastering the desired knowledge or skill.
1https://didacticsdrivendevelopment.wordpress.com

https://didacticsdrivendevelopment.wordpress.com
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Figure 1: The Didactics-Driven Development Framework as a conceptual tool, applied to Case Study 1, a single-player game
about how banks work. The legend indicates which parts are data, actions carried out by the designer or player, or actions that
could be supported by an automated system.

Based on testing using information on the evaluation measures,
the resulting learning outcomes can be compared to the intended
learning outcomes.

The information from this comparison, along with feedback from
players, serves as input for the designer to reflect upon, which may
lead to further insights. In addition, the play traces may be analyzed
to arrive at feedback on design issues, which may consequently
be used as input to generate design suggestions as feed-forward.
The resulting insights will feed back into informing new design
decisions, along with a rationale for why they might improve the
design.

The proposed Didactics-Driven Development framework has al-
ready been used to support the design process of several educational
games. All of these games offer various pedagogical opportunities
for experiencing and reflecting on the topics they address, at differ-
ent times during and also after playing the game. To explain the
potential of the framework, its application is described using three
case studies involving one educational game released online (Case
study 1), a multi-player educational game prototype (Case study 2),
and one prototype game tutorial application (Case study 3).

6 Case Studies with the framework
6.1 Case Study 1. An educational game on the

economy of banking
Case study 1 involved research on how the Didactics-Driven Devel-
opment framework could benefit the development of Boom Bust
Inc., an online single-player educational game on how banks work2.

2https://pillargames.itch.io/boom-bust-inc

In the game, the user plays the role of a bank employee at the of-
fice, who has to decide to lend money, or not, to clients who ask
for a loan. At various moments, the player receives instructions
or feedback from the bank director and several other colleagues,
who are Non-Player Characters in the game. The game included
several didactic goals, including knowing what constitutes money
in a bank account and where the money from bank loans comes
from. During development, prototype versions of the game were
playtested along with questionnaires asking about the play and
learning experience, including questions about specific learning
goals. This process led to various insights.

Insights from Case Study 1. Insights from applying the framework
to this case study include the following:

• The game developers considered the method for distributing
the game online with integrated pre- and post-test multiple-
choice questionnaires as convenient and efficient.

• They expressed that it would be nice, however, if evalua-
tion measures could be directly tied to gameplay instead of
requiring an external multiple-choice questionnaire.

• Pre- and post-testing during development was very infor-
mative and showed both desired and undesired learning
outcomes.

• For players, there were many learning goals, on different
levels: the educational objectives, learning how to play the
game, learning how to satisfy the boss, customers, and col-
leagues in the game, and persuasive goals, such as creating
interest in alternative banking systems.

• These different goals and the dependencies between them
were not all that clear before game development started, and
should be made more explicit.

https://pillargames.itch.io/boom-bust-inc
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Figure 2: Multi-player island survival game in case study 2. On the left, a player is mining for resources and on the right, the
interface for exchanging resources, such as food and building materials, is shown. Figure adapted from [9].

• There is a need to better document how these goals are
related to game design decisions.

• The results were useful in improving the game design, in
particular how to address the learning goal of what money
in a bank account represents, and how players can gradually
learn the different skills involved in the game.

• Discussions with game designers also informed the develop-
ment of the framework. In particular, we realized the impor-
tance of explicitly representing the opportunities for learn-
ing that may take place during gameplay, and whether the
learning outcomes match the intended ones.

6.2 Case Study 2. A multi-player game about
collaboration, cooperation and competition

Case study 2 involves a multiplayer digital game (see Fig. 2) that
allows collaboration, cooperation, and competition between players.
The game’s design allows scenarios such as starting alone on a part
of an island where the player can start building small things with
found resources, realizing that there are more people who have
other kinds of resources that can be exchanged, and even another
island that can be connected by building a bridge. It also includes a
game master who can drop resources and/or weapons at specific
locations, distribute information, or assign goals to players. The
game is meant to serve as a educational and research test pad for
exploring how game design decisions, or actions by the gamemaster,
affect individual and group gameplay and player experiences. When
complemented with debriefing and discussion afterwards, it can be
used to make players more aware of how their (perhaps competitive,
or even violent) gaming behaviourwas triggered and their gameplay
experience affected by particular events in the game, other players’
behaviour, and/or conscious decisions of game designers.

The three types of player behaviour are defined as follows:

• Collaboration: work together towards a common goal, e.g.
build facilities that benefit all, or move a big rock together;

• Cooperation: work together with benefits for each player
E.g., one player gathers rocks, while another gathers wood;

• Competition: players compete for benefits. Rivalry between
players within a team, or between teams of different islands,
e.g., by stealing resources.

The game master can fly around the two islands in the game world
unnoticed to observe players, communicate with them, and influ-
ence aspects of the game world in order to stimulate collaboration,
cooperation, or competition during gameplay.

Insights from Case Study 2. Insights from this case study include
the following:

• A game which allows for different scenarios that address
different didactic goals can benefit from or may even require
a game master to decide on a particular scenario and how
this addresses particular goals.

• In this game, didactic expertise is used broadly in the design
of the game world, player and team goals, and required by
the game master.

• In a relatively open multi-player game such as this one, plan-
ning for learning needs to be opportunistic. For instance,
rather than aiming for one specific learning goal, which may
be easily missed, it makes more sense to take advantage of
learning opportunities when they occur.

• Didactic opportunities can occur:
– during gameplay: when players choose to collaborate, co-
operate or compete;

– when players meet, find resources or problems;
– when the game master sets up didactic opportunities by
manipulating goals, problems and resources on the fly;

– after the game: a discussion with the gamemaster can help
players reflect on the players and teams’ collaborating,
cooperating and competing behaviours and the reasons
behind them.

• Categorizing game actions as collaborative, cooperative or
competitive made it easy to recognize these types of be-
haviour in playtraces of recorded gameplay.

• Reflecting on missed opportunities for cooperation and col-
laboration was considered important for learning about the
benefits of such behaviour.
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Figure 3: The parts of the Didactics-Driven Development Framework that have been applied and implemented in Case Study 3
for a Go game tutorial.

• Recognizing missed opportunities for cooperation or collab-
oration was done manually by the game master, but could
be automated to some degree by considering the prequisite
relationships between game actions.

• Recording game masters’ actions and discussing their rea-
sons for taking them could inform the design of automated
support for game control in the future.

6.3 Case Study 3. A Tutorial for Learning how to
play Go

In order to test whether the relationships between the concepts in
the Didactics-Driven Development framework can also be used in
an automated manner, a prototype interactive tool has been imple-
mented that supports a subset of the tasks in the framework for a
particular tutorial game, as shown in Fig. 3. The tutorial addresses
learning goals for different types of skills in the classic board game
Go, such as recognizing danger and opportunities to fight and stay
alive. The tool makes explicit several types of didactic concerns in-
volved in the design process, in particular didactic goals, intended
learning outcomes, learning opportunities, play traces, and evi-
dence for learning outcomes during gameplay, as shown in Fig. 4.
The system is aware of the game scenario and didactic goal, recog-
nizes learning opportunities, records the play trace, and tracks the
evaluation measures. Currently, simple formulas are used to evalu-
ate whether a didactic goal has been met, incorporating variables
such as the number of relevant exercises the user has attempted
and whether correct moves were played or not. Not shown in Fig. 4

are the final steps leading to insights and suggestions which can be
fed back to the game designer. Insights can for example relate to
missed learning opportunities, or exercises that are considered too
difficult based on playtest data, and suggestions can for example be
to consider revising an exercise, or the order of exercises.

Some parts of the framework were deliberately left out of this
case study, such as how instructional principles informed the de-
sign, the comparison of the game design model to other existing
designs, and dealing with player feedback. This was done to reduce
complexity while retaining a subset of processes that reflects the
cyclic nature of the framework.

Insights from Case Study 3. Insights from this case study include
the following:

• Initial attempts at implementing the framework for the games
of case study 1 and 2 failed because the task seemed too com-
plex, and only isolated parts, such as learning goals or game
scenarios could be represented explicitly in game code. Hu-
man designers may conceptually understand what is meant
by a learning opportunity or design issue, but representing
this more formally is still a struggle.

• To be able to implement the framework, we needed a game
with simple rules and clear representation. To clarify how
the framework works, we should explain how it applies to a
well-known game. For these reasons, we excluded the games
of case study 1 and 2, and focused on the game of Go instead.

• In a tutorial context about the elementary rules of Go, a game
scenario can be defined as a game state (the go board with
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Figure 4: A situation in a tutorial game of Go that applies to learning about how to end ladders, and the underlying representa-
tions in the tool until this moment in the game. Figure adapted from [14].

moves played so far) in which particular rules are relevant
in (one of) the next move(s).

• Didactic opportunities for learning the most important rules
of the board game Go can be detected automatically and
acted upon by the prototype during gameplay.

• The learner can learn the game’s rules and how to apply
them directly in the relevant game context while playing.

• The Didactics-Driven Development framework is not only
useful as a conceptual tool, but can also be used as a basis
for implementation of parts of the process.

• The prototype can be used to illustrate the workings of the
Didactics-Driven Development framework as it shows the
active part of the framework at each moment during the
process of actual gameplay, complemented by the actions
involving analysis and feedback generation of the prototype.

7 Discussion
Using the framework during the development of educational games
in the three case studies described has led to a greater awareness
of the didactic concerns during the design process, and resulted
in games that are more flexible in that they can support multiple
learning goals following different teaching scenarios. In case study
1, the framework stimulated efforts to define and differentiate the
learning goals more clearly, to evaluate the learning goals, to recog-
nize design flaws in addressing some of these goals, and discussion
of alternative methods of evaluation, more directly tied to actual

gameplay. In case study 2, the framework was used to inform the
design of the game from the start, making it flexible enough to
experiment with different game scenarios that might address dif-
ferent learning goals. These game scenarios can unfold involving
competitive, cooperative, or collaborative player behaviour that
can be detected in playtraces, or by observation by a game manager.
In the other direction, work on case studies 1 and 2 has helped
to formulate and refine the framework, respectively. In case study
3, the goal of implementing a substantial part of the framework
was achieved. This allows players to learn about the basic rules
of Go while playing, designers to gain feedback about actual vs.
intended learning outcomes, and researchers to understand how
the framework works.

Use of the framework by other game developers and researchers
outside our network will be necessary to test its value for other
users. As this is work in progress, we welcome feedback on the
framework from other people working on the same problem. Work-
ing with and refining the framework further is expected to lead to
more and better information about learning outcomes and other
didactic concerns at different times during the development process
of educational games.

The prototype tool is still under development, but can already
be used to interactively illustrate several processes in the Didactics-
Driven Development framework for a particular tutorial game.
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7.1 Limitations
Although the framework is generic and can in principle be applied
to any educational game that can be characterized in terms of
didactic goals, game states, and learning opportunities, the current
implementation only works for case study 3, i.e., the tutorial for Go.
Implementations of the framework that could automate processes
related to other case studies are expected to be possible but require
manual implementation effort, especially when the game involves
other kinds of game mechanics, or other pedagogical strategies.
When the representation of learning goals, game states, or game
scenarios becomes more complex, as in more open-ended game
worlds, this is not trivial, however.

7.2 Future Work
Future work will include the following: (1) adapting the framework
to other games, and refining it further, based on the results. We may
start with other types of board games, or other restricted domains
of games (e.g., PuzzleScript games) and try to generalize from there;
(2) test and improve the usability of the framework and prototype
tools with other game designers; (3) explore to what extent and
how different instructional principles can be integrated into the
implementation of the framework; (4) explore how the idea of com-
paring a game design model to existing designs can be integrated
into the implementation of the framework, inspired by relevant
work in this direction [25]; (5) further develop expertise on the
intersection of educational game design, software engineering us-
ing domain-specific languages, and (game) didactics; and (6) create
reusable tools for game designers that make it easier to integrate
didactic concerns into the design process and resulting game code.

8 Conclusion
In order to better deal with the integration of didactic goals and
other concerns in the development process of educational games,
this paper has introduced a new framework, called Didactics-Driven
Development. The framework builds on related work in the fields
of educational game design, procedural content generation, game
design patterns, and agile software engineering. Although still work
in progress, use of the Didactics-Driven Development framework
as a conceptual tool has been valuable during the development of
a single-user game about the economics of banking, a multi-user
game that can be used to learn about collaboration, cooperation,
and competition, and a tutorial for the basic rules of Go.

Consequently, the resulting games are better suited to the di-
dactic concerns involved, and more flexible, offering opportunities
for learning for different teaching scenarios. The games can be
used to address specific learning objectives, with relevant learning
opportunities that are integrated into the gameplay.

The prototype developed for the tutorial about Go demonstrates
that many of the concepts in the framework, such as didactic goals,
game scenarios, opportunities for learning, learning outcomes, eval-
uation measures, play traces, and feedback on design issues, and
the relationships between these concepts, can be modelled and rea-
soned about explicitly in a working software tool. The prototype
can be used interactively by a player and game designer in the
context of playtesting to improve the tutorial design. Further work

will address limitations of the prototype by adapting and generaliz-
ing it to other games, and testing its usability and usefulness with
other game designers. The framework will need to be evaluated and
refined as well, in order to create reusable tools for game designers
to integrate didactic concerns into the design process and game
code.
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