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Abstract

The project presented in this paper proposes a prototype farm that stimulates cre-
ative thinking. Based on studies made on creativity and divgent thinking we established
a foundation to build on. We also investigated the suitabity of PowerPoint as a prototype
platform and found that it has several bene ts such as accabgity, exibility and compati-
bility. It proved to be a good rst approximation of the platf orm. Some limitations related
to the tools beeing provided and the lack of exibility for ctanges suggest a further develop-
ment of a more specialized platform. We also created a sampl@ucational game scenario for
the platform, called The Junkyard Challenge The platform and the game environment was
nally evaluated by 7-10 year old children participating ina summerprogram in the Boston

area. Changes were made based on their feedback.



1 Introduction

The project suggests a prototype environment that stimulas creative thinking and in-
ventiveness. To be able to argue the design principles of anveonment that meets our
objective let us rst provide a short overview of studies andheories in the eld of creativity

and inventiveness.

1.1 Brief History of Research on Creativity

Ever since the ancient Greeks rst discussed the concepts akativity and inventiveness
it has been considered to originate from divine interventio [2]. Current research in the
eld of creativity originates from 1950 when Dr.J.P. Guilfad, then the President of the
APA1, dedicated his opening speech of the annual APA convention tesearch on creativity.
This was very unconventional in a time when psychology was chinated by research on
behaviorism and intelligence. Creativity was not consided as a related ability. Abilities
such as creativity and inventiveness are considered to beportant skills in various contexts,
e.g. companies have started to use creativity tests to detaine the capability of potential

employees, rather than intelligence tests [3]. Within the eld of creativity, several new
research trends have opened up, such as neurological exations of brain activity during

the creative process [1]. To be able to to see problems in nevayw and to face future
problems we have to acknowledge the importance of creatiyit In this project we have
chosen to narrow down the rather vague notion of creativityd something calleddeational

uency.
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1.2 What is Ideational Fluency

Ideational uency is a method that has been developed to measulevergent thinking which
is considered as one of the keys to creativity [7]. Ideatiohaiency tests require individuals
to produce as many responses to a given task as possible, intst to intelligence tests
that instead are focused on one correct answer. The respansaee then judged based on their
uency, exibility, originality and relevance. Examples of these kinds of tests are the TTCF
test and the SOP battery. They were both created in the late 60's and early 78'as ways
to measure creativity and are still used and accepted [2]. ddtional uency is essentially
a form of problem solving, but a kind of problem solving thatnvolves problems for which
there are no easy answers. It also involves adaptability andxibility of thought [9]. These

conclusions make the foundation for the design of our platio.

2 Designing the Platform

2.1 Objectives

Based on the studies related to creativity and ideational ency (e.g [3, 6, 7, 2]) we deter-
mined the following features to be crucial to achieve our gbaf creating a platform that

stimulates creativity:
Being exible
Avoiding right answer xation
Providing multiple solutions
Being intriguing

Being user friendly

2Torrance Test of Creative Thinking
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2.2 Power Point as Prototype Platform - Pros and Cons

After a substantial search for a suitable environment to imigment these features in (more
information in the discussion), we found that an already esting program, PowerPoint, that

ts our goals, because it provides:

Accessibility

Since our platform targets young people, schools and eduicatal institutions it is

important that the game is accessible.

Tools for Easy Development

The tools that are provided in PowerPoint handle the positining, rotation, import,

export and save process that we need. This applies to the lateversion of PowerPoint
(2003). This makes the development of our platform signi aatly easier and not very
time consuming. Thanks to this the platform was ready for vadiity tests at a very

early stage.

A Manageable File Format

The nal prototype is a mere 400 kilo bytes. This enables us temail the entire game.
In the game scenario there are approximately 40 pictures thall provide a 100%

transparency (which enables the user to put pictures on topfaach other without

entirely covering the picture in the back). To reduce the s&of the pictures we used the
built in algorithm of Fireworks [11]. This makes the pictures on average 10 kilobytes.
The reason that they still tin a 300 Kb le is that out of the 40 pictures 15 are copies
and copies in Power Point point to the same source instead afving the same picture

several times.

Limitations



The most signi cant limitation to using PowerPoint is the lack of room for changes
to the environment. It is hard to e.g create a process to savesgparate slide into a
particular format and to navigate back and forth between stles in design mode. The
user has to respect the rules and frames that are provided laese there is no way for

us to enforce them.

3 The Game Scenario

To test our platform we developed a game concept. The objeati with the game concept is

to implement all the features established in chapter 2.1.

3.1 Game Scenarios - The Junkyard Challenge

The scenario presented to the user is that s/he has run into alg of junk that they are to
turn from trash into treasures. By organizing pieces of junkhe user can create new artistic
objects. For example, by combining the images of a hair cli@ bottle cap, two pieces of

shaped wood and a beater you can create a monsters face (seely This game scenario

Figure 1. Sample junk art

implements the basic idea behind ideational uency test inhHe sense that it provides a



challenge with multiple solutions.

A players performance is decided by the number of images thegn create from the pieces
on a certain task. For example, if the challenge is to creatades, their performance is based
on the number of di rent faces that they can create. For theirwork to be valid it has to be
correctly identi ed under certain conventions, dependingn the educational purpose.

Another possible aspect of this game scenario fige creation This allows children to
create whatever they want, name it and share it with their friends without being judged.
This part of the game encourages the use of technology as a wayexpress their artistic
talents and their creativity. It could also stimulate the appreciation of art. Around this
concept a community could be developed. The members of thisnamunity could share their
works with each other and also upload their own pieces of wiral junk that they have created
on their own using a digital camera. Further development ofiis concept is suggested in the

discussion.

3.2 Technical Characteristics of the Game Scenario

The platform is meant to be as easy as possible to use so thaéewoung children can handle
it. To show this, we use this platform we give a very brief walkhrough of the tools used.
The users start by assembling the junk, as mentioned in the @vious chapter. When
this is done they group the pieces used and copy the now singieture into an empty slide.
By utilizing a built in feature the user export the slide as a PEG image. The work is now
converted into a JPEG image le. A great benet is that the JPEG image created is very

small, approximately 30Kb, so it is very easy to share your eations with others.



3.3 Feedback on the Game Concept

It has been found students that are partners in a research press in uence both the devel-
opment of the computer environment and the design of the edatonal activities [10]. Our
feedback is collected from a group of 35 children at the age Bf19 years old. They were
all part of a summer program at Concord Academy and are all fdy used to handling com-
puters. By letting the children play with and investigate the platform and game concept we
were able to enhance the design. The following comments warade on our initial prototype

testing:

The game is awesome but the instructions are too long. | wawt play not to read!
More pictures to explain instead of text

Make it easier to save the creations

In response to this we shortened the instructions and addedfaw screen shots to explain
the procedures instead. When it comes to making it easier t@ase we are unable simply
this process in the prototype. Instead this is another reasoto why we are considering
the development of a specialized platform. On our second d#ye children recognized the

changes and instead they came up with a new set of suggestiomsthings to improve:

You should add more junk!
| have junk that | want to add!

Add levels of di culty

This feedback is very interesting to us. We encourage chikr to add their own content to
the game. In the future versions we will attempt to create a soother way of importing new
pictures to the game, but this will not be possible within theframe of this project.

For future development we will continue and collect feedbkan the game. For now this

has proven to be a very helpful way to identify possible impx@ments.
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4 Conclusions
We succeeded in creating a working platform based on the cept of ideational uency. The
following features were established as important to desigg a creative environment:
Flexibility
Multiple solutions
Avoiding single answer xation

The game concept we created, the Junkyard Challenge, was,skd on the feedback we
got, a success with the children that tried it. We have howevefound several new game

concepts and uses for the platform that are all introduced ighapter 5, discussion.

4.1 Evaluation of the Platform

PowerPoint proved to be a good rst approximation of our probtype platform. The limi-
tations do however indicate that we would bene t from develping a specialized platform.
Depending on the educational goal the limitations and the esof PowerPoint might serve a

purpose. This is investigated further in chapter 5, Discugm.

5 Discussion

5.1 Issues with Measuring Creativity

Measuring creativity has several issues that complicate éhmatter. People's creativity is
dependant on a very large number of factors, such as expegen current state of mind,
upbringing, interest in the task at hand and many, many moreQriginally the project aimed
to measure a relative quantity for comparing individuals aativity, but we soon realized that

this was a unsurmountable task and we decided to leave this jebtive.
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5.2 Future Investigations

The prototype suggested in this project opens several insting elds of future investigation.
The following are examples and brief explanations of condsghat we have thought of, but

not been able to develope within the frame of this project:

Measuring Ideational Fluency

This platform could possibly, with some minor modi cations be used to measure a

relative level of ideational uency.

Stand Alone Application

The concept behind this platform could potentially be usedsa foundation for a stand
alone game application. When we started this project we airdgo create our platform
in a JAVA environment, but we realized that due to the lack of tme we had to make
a prototype instead. In the end this turned out to be just as god since PowerPoint

was so suitable for this concept.

The A ect Of Motivation on Ideational Fluency

Originally the project goal was measure creativity rather han stimulate it. We soon
realized that the data we would be able to collect would be tobmited to provide
anything close to statistically signi cant. This is howeve possible in a project aimed
entirely towards this goal. We are including the research de to support our initial

goal as an inspiration to

Motivation has a part in shaping both our behavior and our leaing process [4, 8].

The most signi cant types of motivation are:

{ Extrinsic



Extrinsic motivation is motivation that originates from an external source of re-
ward. Examples of this is money, material objects, food or fige. This is the

opposite ofintrinsic motivation .

{ Intrinsic

Intrinsic motivation means that a person takes on a task for the sake of pure self

satisfaction and nothing else.

{ Hedonism

Hedonism is that a person does something to avoid harm, pain or discoont.
This type of motivation can be compared to fear [4]. In our exgriment we could
track which one of these motivations that have the best a ectvhen encouraging

children to have ideas. [4]

The Art Community

The idea behind the concept is to create an online, global comnity that let kids create
art from junk using our PowerPoint platform. Children couldfor example upload their
own junk to a online library. They could also share their invetions with people all

over the world through the Internet.
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A Interviews

The following is a transcript from one of the interviews we héduring the feedback process

(

B Pictures of Testers

B.1 Pictuers

Figure 2: Part of the test crew
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Figure 3: Proud tester with his work

Figure 4: The workarea
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