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The use of serious educational games has many
advantages, offering immersive, engaging and fun
environments that require deep thinking and
complex problem solving within a construct of
overcoming obstacles and challenges. Developing
new games, however, to support broad and
rapidly evolving disciplines has remained time
consuming, expensive, and requiring the
expertise of game designers, software
developers, software engineering educators, and
players. Here, an intelligent semi-automated
component-based engineering approach for
generating serious educational games is
proposed, which enables educators to rapidly and
independently develop their own games across
diverse educational topics

Since 2010, teams of graduate and
undergraduate students have been working to
create the general structure of the project. They
have implemented a component based system
wherein six separate XML components come
together and make an XML game script , which is
intended to be run in a game engine currently in
development. The component structure is shown
below.
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The goal of this summer’s team was to research and implement a search
algorithm that would scan a large repository of game components then
return one of each that when fit together would create a coherent game.

1. The algorithm needs to be flexible enough to work for all components.

2. The algorithm needs low enough complexity to return quickly even
given large a large search space.

3. The algorithm needs to be able to return semi-randomized results but
still make a coherent game.

4. No metadata had been implemented

5. The repository of components was nonexistent

After performing some research, we chose to use the Analytic
Hierarchy Process (AHP) implemented with fuzzy logic. However, we
later found that fuzzy logic implementation had some unintended

effects on the results.

The AHP is a structured system for making complex decisions with multiple
criteria. It was developed by Thomas Saaty in the 70s and has been used
primarily in business settings to make decisions that have choices with
many different and seemingly incomparable criteria. It begins with the
creation of a hierarchy of the criteria. Then after this is established, the
programmer then compares the elements to each other two at a time,
assigning values to every element in relation to all the other elements. The
intrinsic values of the choices are then given weight by these elements.
The weighted values are added up and the choice with the highest overall
score is chosen.

With a fuzzy logic implementation, instead of assigning exact relational
values to the criteria, a “fuzzy” relationship is established between the two
choices. The hope was to use this as a way of getting semi-randomized
results. However, this more often than not simply eliminated certain
criteria and made the search much less specific. Therefore the idea was
scrapped and a version of the classic AHP algorithm was implemented.

At the conclusion of this summer, we have
implemented AHP and additionally set up a basic
wizard to collect input from the user. We also
created a small library of components to search
from. In addition to the implementation of the
algorithm, metadata has been assigned to all of
the components in a flexible, and easily
modifiable way.
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The SimSYS project continues to grow; however,

there are still many features to add.

1. The game engine is currently being
implemented by another team.

2. The repository of game components is very
small and needs expansion.

3. The amount of metadata on each component
could be increased to improve search results.

4. The wizard is very basic and does not show a
preview of the game it generates. It is also
aesthetically lacking.
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