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THE COLLABORATIVE EXPERIENCES AND
CREATIVITY: AN ANALYSIS ON THE GAMES CREATED
IN THE KODU BR COMMUNITY
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Abstract: This paper describes collaborative experiences in class room through the use of educative software for the creation of
games, the Kodu Game Lab. These experiences were made in a vocational school of informatics in the state of Rio de Janeiro, Brazil
with teenagers between 14 and 18 years old. This report approaches the introduction of the programming directed to objects, creation
of learning objects based on the constructionist paradigm, with the purpose of developing creative learning strategies within these
students. The data shows the need to stimulate the creation of more communities that aim the dissemination of collaborative learning
for constructing of creative competencies in educational experiences.
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1.INTRODUCTION

The Kodu Game Lab, target of the present work, is
a free software developed by the research laboratory FUSE
(Future Social Experiences) Labs, maintained by Microsoft.
This software is used in the creation of games, in a three-
dimensional and multimedia environment and holds as principle
the stimulation, in classroom, the playful learning of computer
programming shaped within the paradigms of object orientation.
The games are a strong media and the “make your own games”
ideology provided by the Kodu Game Lab software is very
attractive for a generation of apprentices in search of constant
practical applications in their studies [18].

The school must face informatics technology and
communication not only as a pedagogical instrument to ease
learning, but mainly as a source of based knowledge construction
in a critic perspective of this process. In this sense, it is imperative
the pursuit of pedagogical alternatives that improve the indices
of learning and the interest of students.

Papert [11] styled “constructionist” the approach
through which the apprentice constructs, through the mediation of
a computer, his own knowledge. He used this term to demonstrate
another level of knowledge construction: The construction of
knowledge that happens when a student creates the object of his
interest, as a form of art, a report of experiences or a computer
program. When the student interacts with the computer passing
information to the machine a cycle is established — description
— execution — reflection — debugging — description, which is the
mover of the process of knowledge construction. For example,
to program the computer to solve a problem the student must be
capable of putting through the idea of how to solve a problem in
the form of a sequence of commands written in the programming
language. This means the description of the problem’s solution
in the programming language.

The process of finding and correcting the error consists
in an opportunity for the student to learn about a specific concept
involved in the solution of the problem or about problem solving
strategies. The student is also able to use his program to relate
to his thoughts in a meta-cognitive level. He can analyze his
program in levels of effectiveness of ideas, strategies and the
style of problem solution. In this case the student starts thinking
about his own ideas. The pedagogical conclusion that can
be reached based on this means offering to the students and
amplifying the experiences in which his creation activity can be
developed. Creativity is related to what is offered to the students
and the manner they re-elaborate creatively their experiences.

According to Vygotsky [15] “the brain is not only
an organ that conserves and replays our past experiences, but
also the one that combines and reworks, in a creative manner,
elements of the previous experience, erecting new situations
and new behavior”. Before some challenges and competitions
that will be described in the following sections of this article,
the students were required to work collaboratively to reach
their goals. Vygotsky points to the idea of thinking about the
development of our students in a prospective form, in other
words, that which he can become and fulfill with the aid of more
experienced partners or cultural artifacts that hold the intention
of guiding this student beyond what he presents at the current

moment as a possibility of function.

Many programs lean on collaboration and experience
exchange between students, in this sense games produced in
the Kodu Game Lab environment can be shared with other
apprentices through conventional storing medias (flash-drives,
CDs, DVDs) and depending on internet access, the student can
publish his game directly into the FUSE Labs library, named
Planet Kodu, characterizing these games as learning objects to
be used and reused by other students.

2.DEVELOPMENT OF CREATION
ACTIVITIES IN THE KODU GAME LAB

The way in which a school enables knowledge, many times
not relating it to concrete situations, hampers the student’s
comprehension, leading them to all manners of resistances,
mainly of the logical-mathematical kind. In this sense, it0’s
imperative the search for pedagogical alternatives capable
of improving the student’s levels of learning. According to
Castanha e Castro [19], “we must hear their voices and realize
what they call an interesting lesson is associated to your effective
participation in the learning process.”

From the experience of a pilot project by Kodu in Australia,
researchers point to good results in what concerns the interest
and development of logical thinking in children ranging from
7 to 12 years old. The Kodu presents a constructive concept,
utilizing in its programming a Visual Programming Language
(VPL), allowing for an alternative for the development of
logical-mathematical thinking through creative activity.

2.1 KODU’S ENVIRONMENT

Through introductory videos, available in the Kodu official
homepage or through the assistance of a teacher, the beginner
student will be guided to choose a “World”. The student is
provided with a wide array of options divided in categories,
such as “Samples”; “Lessons”, with tutorials in how to create
games; “Downloads”, where the student can download “worlds”
available in the community; and lastly, the “My Worlds” section,
where the student save his game and begins to construct his own
library of “worlds”, also providing them to the community.

The “Worlds” are 3D virtual realms that enable the realization
of a series of educational activities such as modeling of complex
scenarios through inert objects like trees, boulders, coins, stars,
castles, and factories [8].

2.2 THE CHARACTERS

After the student has familiarized himself with the Kodu
environment and with the “worlds”, comes the moment to insert
characters, the main agents within the “worlds”. The characters
are, without a doubt, the grand sensation of a game for they
function as objects that can move and interact with other objects.
In the Kodu environment, the student can construct the
programming of the characters without having any previous
knowledge of object oriented programming. The programmed
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actions follow a syntaxes: “When...do...”, in other words,
it’s possible to choose what a character will do when an event
happen. There is a list of movements and possible actions the
characters can perform in the “world”; all that is required of the
student is to choose one of the commands and create the desired
combination. However, the programming of characters requires
a logical sequence for it to run and it is this logical sequence that
determine the properties and functions of the character within
the game. In this sense, the creative activity is encapsulated in
the Kodu environment, in other words, it is the creative activity
developing logical thinking.

keyboard
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move eas!

Fig. 1 Operations programmed to a character

The characters are the agents through which the
instructor can begin the teaching of computer programming,
according to the paradigms of object oriented programming.
In the Kodu Game Lab environment, students can program
different characters to be created with similar behaviors from
the command “Creatable”.

“In the main language of object oriented programming

the sub-class inherit all of the attributes of a super-class and can
overlap all methods of the super-class” [3]. A class is defined as
a model for creation of many similar objects [1].
As soon as the first contacts with the programming environment,
the student is made aware of the workings of the relationship
between class inheritance, according to the UML (Unified
Modeling Language) graphical annotations, as represented in
the images 2 and 3.
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Fig. 2 Generalization relationship, according
to the graphical notation of UML
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Fig. 3 Generalization relationship in Kodu Game Lab

Other fundamental contents are also worked for
the understanding of the introduction to object oriented
programming, concepts of how these properties and operations
function within a class. According to Weilkiens and Oestereich
[15] “the properties describe the structural characteristics of a
class and the operations describe the behavior of the class from
the properties and characteristics that were defined for it”. In
simpler terms, the properties define what a class is in a system
from the attributes that form it, and the operation are what a class
can do and execute from its properties.

When a student starts to construct his own models, he
learns with them, for if something isn’t working in the model he
1s stimulated to think about what needs to be done for it to work,
thus fully contemplating the constructionist teaching [11].

In Papert’s notion of constructionism [11], there are
two ideas that contribute to this kind of knowledge construction.
First the apprentice will construct something, in short it’s the
learning through doing, a hands-on attitude. Second, the fact the
apprentice is constructing something to his own interest and for
which he is motivated.

Valente [14] states a computer takes on the role of
an educational instrument when it’s used through games and
simulation software. In this case the pedagogy used is the
self-directed exploration, and once the student is immerged in
an environment of gaming and simulation, the possibilities of
solving a problem are greater.

2.3 REPORTS OF EXPERIENCES WITH THE
KODU GAME LAB IN THE VOCATIONAL
CENTER OF TRES RIOS — BRAZIL.

According to a research carried out by the Department
of Education and Early Childhood Development — Melbourne
/ Australia (2010), Kodu offers an educational support for the
development of critical thinking and problem solving skills.
Developing also the collaboration and involvement of students
in activities proposed by the teacher, who in this case will
act as a moderator and partner in interactive experiences. To
demonstrate the differences in development of logical thinking
in 3D virtual worlds when contrasted with the traditional method,
we’ve chosen an example of logical thinking exercise (Chart
01), commonly used in vocational courses of Web Informatics
FAETEC (in this case Escola CVT — Trés Rios).

Trip N2 Original riverside Trip Arriving riverside
(start) farmer wolf
sheep lettuce
1 wolf lettuce farmer sheep ->
2 wolf lettuce <- farmer sheep
3 lettuce farmer wolf -> sheep
4 lettuce <- farmer sheep wolf
5 sheep farmer lettuce -> wolf
6 sheep <- farmer wolf lettuce
7 farmer sheep -> wolf lettuce
(end) farmer wolf
sheep lettuce

Chart. 3 Logical Thinking Exercise [20]

The first step is to carry the sheep to the other riverside,
for any other step will result in either the sheep or the lettuce
being eaten. When the farmer returns to the original riverside,
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he’ll have the option of taking the wolf or the lettuce. If he
carries over the wolf, he must return with the sheep in order to
bring the lettuce, resulting in the death of the sheep to the wolf.
If he brings back the lettuce, he’ll have to return and carry the
wolf, which results in the lettuce being devoured by the sheep.
Therein lies the dilemma. We can solve it by carrying over the
wolf or the lettuce to the other side and returning with the sheep.
Now he can take the lettuce or the wolf back, leaving the sheep
and, finally, returning to pick up the sheep completing the task.

Watch the full programming of the farmer character in
the game’s development environment.

i "| Print Kode
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Fig. 4 Programming of the farmer character. Source:
KoduFarmer [21]

When the student is immersed in an environment of
gamming and simulation, the possibilities of problem solving of
this kind are greater, since the language, visual and interactive
experience of games are part of his everyday life. In this case,
the student can create a scene, testing and discovering many
propositions or conditions within a tridimensional environment,
in a collaborative manner with his classmates and with the Kodu
community. We see then that the student wouldn’t be limited
to the abstraction of questions through trial and error, trait of
instructionist softwares, but would learn in the long term through
his actions the reasoning behind a condition not generating the
desired results.

When the student is immersed in an environment of
gamming and simulation, the possibilities of problem solving of
this kind are greater, since the language, visual and interactive
experience of games are part of his everyday life. In this case,
the student can create a scene, testing and discovering many
propositions or conditions within a tridimensional environment,
in a collaborative manner with his classmates and with the Kodu
community. We see then that the student wouldn’t be limited
to the abstraction of questions through trial and error, trait of
instructionist softwares, but would learn in the long term through
his actions the reasoning behind a condition not generating the
desired results.

In the second half of 2012, a pilot Kodu project was
started in the Vocational Center of Technology mentioned
previously with the intent of verifying the changes in the lessons
of programming logics, which before the high deficit their
students were bringing to the Elementary School needed to be
reprogrammed. The project aspired to also diminish the course

evasion, once programming logics is still one of the subjects
that deviates the most students from the vocational school of
informatics.

In the construction of the first version of this game,
many symbols were used, signs, subtitles and signalizations. In
this phase it was observed that the Kodu Game Lab is more than
an integrated environment for the development of games, for
it offers an educational support for the development of critical
thinking and problem solving skills. Students were also capable
of:

Creating and narrating stories.

*Studying the effects of colors in the construction of
tridimensional environments (semiotics).

*Learning that computer programming is a creative process.
*Developing critical thinking, where problems are solved in
small steps.

*Understanding that the development of games is a collaborative
process.

3. EVALUATION OF THE USE OF KODU
GAME LAB

The Kodu Game Lab was used in the initial series of
vocational courses in informatics, with 11 youngsters ranging
from 14 and 18 years old, as support tool for the learning of
computer programming.

We observe that Kodu Game Lab not only facilitates
the understanding of concepts of object oriented programming
but also develops other cognitive skills in the students. The
process in game creation requires: choosing characters, themes,
elaboration of scripts, concern with design and other elements.

We also detected an acceleration in the acquisition of
basic concepts of Unified Modeling Language, as is depicted in
the pic. 2, where normally it’s concepts are detailed in theoretical
manner and with a few exercises through CASE (Computer-
Aided Software Engineering) tools.

Obeying an intensity scale, we have next an applied
evaluation of 11 students linked directly in this activity.

3.1 SURVEY ABOUT KODU GAME LAB

a) How was your first contact with Kodu Game
Lab environment?

B Extremely easy 27%
W Very easy 37%
W Reasonable 36%

W Difficult 0%

B Very difficult 0%
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b) The first version of Kodu Game Lab were in
English. The interface in English language retarded
your learning?

M Fully 0%
0% 9% (o
M Really hurt 9%

™ Reasonable 0%

M Detracted little 36%

M Not impaired 55%

c) How do you evaluate the programming
language Kodu Game Lab?

0% 0%

M Extremely easy 27%

W Very easy 45%

M Reasonable 27%

M Difficult 0%

m Very difficult 0%

d) Rate Kodu Game Lab as helped improve
your learning as a beginner programmer.

0%

W Great for my
learning 27%

M Very good for my
development 55%

W reasonable 18%

B Not helped in my
learning 0%

e) Rate if the environment Kodu Game Lab for
being three dimensional and multimedia motivated
your interest in learning other softwares related to

design and desktop publishing. Examples: Corel

Draw, CAD, 3DMax.

9% -
M Great motivation 36%
M Good 45%
M Regular 9%

M Not motivated 9%

f) Did you find fun and playful learning of
programming using Kodu Game Lab?

0% _0%
M Excellent 64%
W Very fun 36%
W Reasonable 0%
M Little fun 0%

g) Evaluate your development on other topics
covered in building games using the Kodu Game
Lab as: creation and storytelling, studying the
effects of colors, choice of songs for the games.

0%

M Great 27%

M Very goof 27%
W Goot 36%

M Regular 9%

W Bad 0%

h) How do you evaluate the materials that were
available in the community? Examples: Lectures,
videos, pictures.

%

0% % H Great 27%

0
0
m Very good 73%
M Good 0%

M Regular 0%

W Bad 0%

i) How do you evaluate the interactivity with
other comrBH}ﬂty members of the Kodu BR?
(+]

0% 0% W Great 55%
W Very Good 45%
W Good 0%
W Regular 0%
W Bad 0%
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Considering the limits of this work and making a brief
analysis of the graphics presented, we see that the students
showed ease in the use and the interface of the Kodu tool. The
ease of learning of the Kodu language present in 100% of the
students points to it being easy in handling. However, despite
its simplicity, it demands from the students the use of complex
psychological functions such as: abstraction, creation, and
perception. 82% of the students also stated the tool aided in the
learning of Beginner Programming, which goes to show Kodu
is a moderating tool in creative activities. On the other hand,
as much as the software helps in the programming activity, it
does not define the student’s direction to other areas as electronic
editorial and computer graphics.

4. FINAL CONSIDERATIONS

The popularization of the Kodu Game Lab is growing

thanks to the many elements patched in every software update.
According to Microsoft Imagine Cup [5] millions of uploads
were made to the Kodu Challenge competition.
Souza and Dias [11] state that before the high capacity of
processing of present-day computers, educational game
producers have gone on to invest in games compatible with
already established consoles in the game universe, such as the
Playstation or Xbox, prof of which is the existing version of
Kodu Game Lab for the Xbox.

We believe that it’s no longer possible to ignore the
utilization of educational games in classrooms and understand
that depending on the use made of the digital medias, these can
contribute to the development of intellectually mature actions,
inherently creative and flexible processes.

We must reflect upon more effective methodologies
in the process of teaching and learning. Valente [14], warns
that many times in the use of games the apprentice might not
be aware of the concepts and the use of strategy in the correct
manner. It’s necessary that the teacher file the observations made
by the apprentice during the game, and discuss them out of the
situation, recreating them, presenting conflicts and challenges
with the goal of providing conditions for the apprentice to
comprehend what he is doing.

We believe that pedagogical alternatives, such as the
Kodu Game Lab and other softwares that work with simulations,
computational modeling in the education can improve
qualitatively our indices of learning and personal development.
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