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Abstract acceptability by children because it is not perceived as
a “lesson” carrier (Noble et al., 2000)

Seaious Games (SGs) offer an interesting and

motivating tool for education, rehabilitation, and many ~ Health Games are one type of SGs that focus on
other areas. However, there seems to be no consensdie!pingpeople who have suffered from physical issues
on a methodok)gy for designing such games, not ever{BrUCkheimer, Hounsell and Soares 2011] Besides the
for parts of this process, such as the Level Design.serious part, these games are, of course, fun. The
Level Design is a critical analysis on the game €ntertainment is very important, because it makes the
construction to guarantee its flow and is highly Player feel motivated and engaged with the game, thus,
dependent on the specialists that will be using the SGhelps the player heal faster. After all, such game-based
as an accessory tool. Some SGs where game mechani@pproach is a “simple and effective way of transmitting
relate directly to people’s (motor, cognitive, etc.) Positive health messages” (Noble et al., 2000).

abilities (or disabilities), designing meaningful and

adaptable levels reflect on the game's feasibility as a SGs do require to be fun, after all it is a game, but
serious tool. This paper presents a Methodology, calleddeveloping and evaluating games for specific
MOLDE — a Measure-Oriented Level DEsign - that has PuUrposes whether learning of behavior change is a very
been used to develop Educational and Health SGscomplicated enterprise requiring an understanding of
aimed to a variety of population. The methodology the design of games, knowledge of the relevant content
guides a designer step-by-step to specify OF subject area, knowledge of motivation, pedagogy
phases/missions and levels. The architecture allows theéind behavior change [...]" [Boyle, Connolly and
SG to be tailored to a wide variety of users. The paperHainey, 2011].

also present experiences in using the MOLDE for three

games to audiences as wide as Down’s Syndrome It must be said thus that the clients of SGs are, at
children, frail elderly and stroke patients. least, two-folded: first, are the specialists that summed

the game to be used as a tool for their activities and
Keywords: Serious Games, Methodology, Level €xpect itto comply with certain specific (and serious)

Design, Game Architecture. features, and; second, there are the end-users, the
players that were offered an alternative approach to

Authors’ contact: their otherwise boring activity and expect it to be more

emanuel f ari as@ut | ook. com fun and motivating. Level design is the part of a game

mar cel 0. hounsel | @desc. br design methodology that bridges these two

{ hel der cdo, gabri el mesquit} @nail.com expectations where the performance aimed by the

former should be felt as pleasant to the later.

1. Introduction
But there seems to be as many game design

Games are considered to be the most appropriate medisnethodologies as there are designers [Prensky 2001]
to the new educational paradigm the generation ofand, this is still the case, as pointed out by Boyle,
digital native [Prensky, 2001; Deshpande and HuangConnolly and Hainey (2011): *“no agreed
2009] but its advantages goes beyond youngsters. In ®rganizational framework for serious games and little
Serious Game (SG) the main objective of the game isstructured guidance about how to develop a serious
not only entertainment but something more serious,game in a particular domain”. The lack of
such as physiotherapy, education, skill acquisition, methodologies to guide the development is a pitfall
behavior change, cognitive training, etc. SGs that holds back further developments in the area as
emphasize different aspects such as sociability, well as new applications.
physical activity, development of attention, memory
and logical reasoning (among others) allowing a  This paper condenses the experiences of LARVA
playful mechanism for promoting quality of life. (Laboratory for Research on Visual Applications) on
Games as a whole have been considered of greatleveloping a number of Educational and Health

Serious Games as a roadmap methodology, called
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MOLDE - a Measure-Oriented Level DEsign - to help These methodologies and frameworks often focus
guide others on similar paths. No creativity of aesthetictoo much on pedagogical aspects, narrative and
issues will be discussed but technical strategies on howconceptual design, which are all an important concerns,
to go about linking specialists’ expectations on the but they fall short on the aspect of Level Design, hence
game to users” abilities and enjoyability. why MOLDE is of great benefit to SGs in general.

The paper will comment on similar research in 3 MOLDE — A Measure-Oriented Level
Section 2, then present MOLDE as a level design DlESign

methodology, in Section 3. Afterwards, chapter 4 will

present how MOLDE has been applied on the . . . : .
development of three SG as well as their variations. In MOLDE is an iterative methodology (depicted in

Section 5 there is a discussion and a conclusion iSFlgur.eI_l),, where thz mfam purplp_se IS to translate
presented in Section 6. specialists’ expecte unctionalities into game

variables and then, using these variables to control the
game difficulty levels either as significant major steps,
called here as Phases, or interactive variables that keep
the flow of the game, called here as Levels.
Architecture is also proposed that allows the game to

. ; .. adapt to each player over the series of sessions of use
pr(()jceshse_s [SommerV|IIe_2r?11]. They des_::nbe activities o5 \ell as to a completely different population that do
and their sequence without necessarily going into . <p- e the same parameters.

details, such as roles and best practices, for each
activity. Therefore, development methodologies can

2. Related Work

In software engineering, development methodologies
are simplified models of software development

support the whole software life-cycle, from the early .
requirements analysis to the proper implementation ,ﬁ?;rﬂi@ﬁ; ¢
and maintenance of the resulting product.
Recent methodologies for SG development have i A
been mostly based on well established traditional -
. . Functionalities
software engineering development models, namely (Game Design)
iterative and sequential models. These methodologies
can be roughly divided into: (i) initial analysis, (ii) i
development and (iii) evaluation, with a few tweaks

from author to author.
Variables Analysis

As an example of the sequential model approach,

Marcos and Zagallo [2011] proposed a methodology A
heavily based on digital art creative design process,
therefore bringing more focus on aesthetic musing
instead of concept and narrative design. Internal Population Phases Levels
By proposing the Eight Phase Methodology (EPM), M ¢ ¢
Lazarou [2011] managed to incorporate a sequential amall =3
design process with the principles of Activity Theory medium =5 Transition Transition
and Human-Computer Interaction. EPM big =10

accommodates the participation of domain experts and
end users while treating activities as “a systemic and
collective unit driven by an object” [Lazarou 2011].

Some authors focus their work on methodologies
and frameworks for more specific aspects of serious
games, like Ibrahim and Jaafar [2009], who proposed Prototype S
the Adaptive Digital Game-Based Learning
Framework (ADGBL), an iterative methodology that
focuses on the design and pedagogical needs of a Figure 1: A Diagram representing MOLDE
game, based on ISO 9241 concept of usability.

As the name suggests MOLDE was conceived for
On a more practical level, Alamri et al. [2013] SG that are able to capture motor-related measure data
defined a framework for cloud-based pervasive SGs.from the players and use this data to guide the game
Through their architecture, domain experts can interactPlay regardless if the data is gathered using a RGB-D
remotely with end users while the actual game beingcamera or OpenCV image-based functionalities.
executed and maintained in a cloud.
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display, a spacing variable (derived internal) among
3.1 First Step: Functionalities them must be calculated considering also the display
resolution (basic internal variable).
Quite often a field specialist (teacher, physiotherapist, Internal variables account for any useful purposes
geriatrics doctor, and so on) comes to a game designethat should not be bothered by the specialist neither the
and requests a game that helps their patients or studentdayer. For instance, variables to convert radians to
achieve something. They usually come either with a lot degrees, producing seeds for a randomizer function
of over the top ideas about the game looks or, withoutand, so on.
the faintest clue whatsoever on how the game would
be. Therefore, the first thing a game designer should doPhase/Session Variables
is to perform a series of unstructured interviews to
gather from the specialist what s/he is really trying to These variables represent the stages of the game
achieve with the game (for instance, a posture, awhereas the user experiences noticeable differences
movement, a decision, a behavior change, and so on). regarding his/her targeted abilities. They can account
for missions where the player should feel (and/or see)
The game designer should let the specialist exposesignificant changes in the game difficulty. These
all their ideas, expectations and understandings abouthanges should happen between successive sessions of
what the game can do for them. Afterwards, the gameplaying the game which most often occur on
designer should gradually educate the field specialistsuccessive days of use.
about the opportunities and limitations that the game
technology can bring to the process. These variables should reflect the most important
targeted abilities of the SG and represent
A list of required and desirable functionalities patient/student major stages of development.
should be agreed upon after clarifying ideas over the
game mechanics and interaction and aestheticLevel Variables
decisions.
These variables are the ones that maintain the game's
With the list of functionalities the game designer interactivity and entertainment acceptable for each
can concentrate on analyzing game engines, input angberson in a respective target group. Therefore, Level
output devices to see if the hardware is up to thevariables are responsible to keep the flow of the game
required functionalities. These are the major at acceptable levels of difficulty. These can be
functionalities that will make the job of the specialist modified during the same playing session where the
easier and the reason the specialist would buy thisuser is in a specific phase/mission. These variables
game in the future. Along the process, the gamechange more frequently than the phase variables. Level
designer should come up with ideas for the look andvariables change the game mechanics subtly to adjust
feel as well as gameplay. to patient/player capabilities.

3.2 Second Step: Variables Analysis Population's Variables
Once the functionalities are settled there is a list of These variables determine specific values any game

requirements to meet. The game designer shouldcontrols. Example, a variable X could have been
analyze game's variables and separate them in on of thassociated to values such as MAX, MED, MIN which

following categories: describes how the game progresses. However, from the
implementation point of view, MAX needs to be set to
e Internal; the value 15, wherever MED could be set to 5 and
«  Population; MIN to 3. These actual values depend on the specific
+ Phase/Session: population and can vary accordingly. For instance, a
e Level. Level Variable VEL (which stands for velocity) could

be set to MIN but this value could be 12 if the game is
Identifying the meaningful variables that relate to t© be used with Down’s Syndrome children or could be

users capabilities also help construct a scoring systenfet to 20 if it is to be used for juveniles, or even set to 8
that correlate closer to the user's overall performance. 'ft't II<S intended to be used by people who suffered a
stroke.

Internal Variables

As one can see, the minimum velocity is the entry
Internal variables are used just for internal purposes ofl€vel for using a game but that could mean very
conducting the game coding. Sometimes thesedifferent values depending on the targeted pppulatlc_)n.
variables are derived from others (more basic), which Even the number of grades for each variable (its
helps to control the game execution and has no relatior@ranularity) is also defined as a modifiable parameter.
to any specific functionality of the game. For instance, For instance, one can find Small, Medium and Large

if a certain number of objects are to be drawn in the €nough for velocity but Tiny, Small, Medium, Large
and Huge could also be used to quantify game
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elements. It should be added that once the number of The first level should be the easiest to play. Notice
grades are set, the values for each grade must bt¢hat depending on the variable, this could be set to

defined as well. grades either Large or Small at the beginning of the
level. So, the game designer should be careful to assign
3.1.3 Third Step: Transitions it. It seems reasonable that each time the game

increases the level; only one variable should change its
Once the game designer has established how the gamealue. Thus, the player will feel that the game is
would function in terms of phases and levels to a getting harder in a smooth way.
specific population, s/he should define how the game
difficulty actually changes. This is done by defining Notice that if a level depends on a huge number of
Phases and Levels Transition Rules. Transition rulesvariables this approach will result in a big table.
should define how and when the game should behaveGeneralizing, if a level depends of a number N of
in a different way. variables and each variable a number of M qualitative
states, then the table will have:
Transition rules basically assess player's
performance and adjust Phase and Level accordingly. N D(M - )]:|. 1rows/leved (eq. 1)
To do this, there is the need to define:
e The periodicity the game will analyze players
performance;
* The thresholds that are applicable to decide on
the transitions, and,;
e The rules that compose successive phases an
levels.

There is no problem on changing the level of
difficulty of two variables (Large to Medium and, Low
to Medium) at once but the specialists should be
onsulted upon because this is not a decision solely
rom the gameplay point of view. The final number of
phases and levels should have a say from both game

For instance, it is reasonable to expect that if ade5|gner and specialist.

patient played very well one day (and topped the level These tables are divided in levels and phases. They
on a particular phase), the game should start off the ; .
can be stored in two external files, one for levels and

next day at the following phase but at the lower level. .

The aame desianer is responsible to set what is theanother one for phases. Storing these tables out of the

level gt]hat corresgonds o “ver)r well” game code facilitates the changing process since there
P y ' is no need to recompile the game after every

. - ..modification. These tables store only qualitative
In addition, it is not reasonable to assess player's . ) A

) . ~variables, for example, speed: low. This “low” attribute
performance after every single action because this

could vary a bit due to distractions, tiredness, and otherneeds o turn into @ number. To define this quantitative

> variable it's recommended to create one external file
factors. Therefore, obtaining the average performance : -

for each target. For example, if the game will reach
for the last couple of plays could be better.

more than one population, each file will contain the

Thresholds are limits to change upwards, respective values for that specific group.

downwards or keeping the player at the presents 4 4 Architecture Prototvpe
phase/level. Transition Thresholds are variables that ™~ yp
work different for different population once the flow of

: . For the final product, it is important to consider storing
the game is set at different levels.

the main variables outside of the game in external files
in a coherent architecture. This approach will help the

h One rez;slonalble_z way to 9(;) abﬁut the ”ansg'_?fﬂs IOfdeveIopers and the specialists change the value of a
phases and levels Is to consider changing one difficulty e cific variable without recompiling the game.
level ahead to “one” of the variables at a time.

Therefore, guaranteeing that the game will not become

over the top suddenly. An important feature of SGs is the possibility of

reporting valuable information regarding players'

performances to specialists. One  way to show
information to the specialist is to store the results from
gaming sessions from each player. A good way to save
this information is to store it in Comma Separated

Value (CSV) files because they are easy to organize, to
Table 1: Level transition changes only one variable at a time. parse and to understand. The game will produce a big

For instance: take Table 1 and imagine that each
level (1 to 4 in the Table) depends on three variables
and each variable has three grade states.

Obiect Amount of amount of data, thus, it's important to separate phase
Level 5,] Objiects SPEEd reports from level reports or even more specific
1Z€ Jec reports.
1 Large 1~  Small Low _
1) MOLDE is focused on the development of SG that
2 Medium Small ~ Low is used by specialists to help their work. They benefit
3 Mediom Medium*} Low from the games” reports for later diagnosis. The
4 Medium Medium Mid
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prototype is an important step for confirming how field 5.1 Dance2Rehab
specialists will benefit from the gameplay and reports

otherwise they won't use it at all. Dance2RehabBfuckheimer, Hounsell and Soares 2Q11]
also called D2R, is a SG with the goal of stimulating
Inputs the motor and cognitive functions of stroke patients. It

is a software tool that has been incorporated in clinics
daily use at NUPEN (Nucleo de Pesquisas em
Neuroreabilitacdo) in Joinville, Brazil.

Population variables and their definitions
Other parameters definitions

The game was developed with the assistance of
physiotherapists. MOLDE helped to create an easy
way for these specialists to change some behaviors of
the game by simply changing values in a Comma
Separated Value (CSV) file that holds parameters for
the target population. CSV files could easily be opened
by spreadsheets and are simple to be edited.

D2R uses a webcam to capture the image of the
player. The player makes movements with his arms
and hands to interact with the game by “touching”
virtual objects (which are rain drops) that appear in a

Outputs specific region on the screen. Figure 3 shows a stroke
= patient playing D2R where scores and time can be seen
E on the screen (see the cloud shaped white area at the
_ . top). Also, a grid was set visible to show all regions of
Report for professionals analysis interest that are dealt with in the game.
Figure 2: Relationship between inputs, outputs and the game lFontca 363 “empo Pontos 356 ‘
r\ii - H Mivel & ‘.
L .aﬁ = U Iql o o !l'o 1
4. Application BEEN [

-
£ . |
LARVA has been molding MOLDE to develop SGs = gfbg—o—-&-i——g-....

with social impact. Each game has been implementec H"...I .-..=

using different technologies (from Panda3D to Unity ;‘»» -

(fom_mple. webcams 1o Kinech but al games [RMEBEIEE RN = D R
NN

benefited from the MOLDE. Y Z—==u

% / =
The Health SGs developed using MOLDE were: il:"......-.l

e« D2R2D [Bruckheimer, Hounsell and Soares

2011]; Figure 3: Dance2Rehab in action
e« D2R3D [Bruckheimer, Hounsell and Soares

2012]; These regions of interest can be easily weighted in
« MoviLetrando [Farias et al. 2013]; the CSV file by health specialists. Table 2 shows how
+  SIRTET [Rossito, 2013]. one side of the screen is divided and weighted when

players touch the virtual object in that square.

These SGs are at various stages of maturity. Some ) o o
have been tried out with target populations and proved ~ Table 2 is the weighting distribution for the most
their  effectiveness  [Bruckheimer et  al. demanding phase of the game where players are

2011][Bruckheimer et al. 2012]0ne is undergoing required to reach as high as possible. Two other CSV
user experiments at the moment [Soares, 2014] andconfiguration files set the intermediate and easier

other is expecting approval from the Ethics Board to distribution of spots to be used according to patients’
begin user trials (Farias et al. 2013). Also, they all limitations. Besides, different levels can be assigned to

implemented MOLDE a little bit different because of different sides as stroke patients are mostly impaired
their specifics — which will be mentioned when into one of her/his side.

appropriate. . )
Another result of using MOLDE to design D2R

was the goal of producing reports for the health
specialists.

XIll SBGames — Porto Alegre — RS — Brazil, November 12th - 14th, 2014 33



SBC - Proceedings of SBGames 2014 | ISSN: 2179-2259 Art & Design Track — Full Papers

Table 2: Points received by touching the correct virtual Table 4: D2R's main variables
object in each region.
10 10 10 0 0 Acronym Meaning Type
LEZ Left R Lewel
8 9 9 10 0 il
ERG Right Ratige Lewel
7 8 8 9 10
L3p LeftB3peed L ewel
0 5 5 6 7 RSF Right Speed Level
0 1 3 4 4 ah Side Lewel
0 0 1 3 4 The player interacts with virtual objects at one side
at a time. After a certain stage, the player will play
0 0 0 3 0 with both arms. As can be seen in the Table 5 which
shows how variables configuration evolves as the

levels grow in number.

At the end of each session, a CSV file is generatec Table 5: D2R's level transition
containing how many objects the player “touched” in
each specific region. Table 3 shows the number of | LVL | LRG LsP RRG RSP SD

times the patient touched the virtual object in each
region of interest. The specialists can take advantage ¢

—

Bottom | Very slow | Bottom Slow Left

these numbers to understand how far patients coulc 4 |Bottom) Slow | Bottom | Slow Left
reach. 3 Middle [ Mormal | MMiddle | Mormal | Right
) _ 4 Liddle | MNormal | NWiddle Mormal Right
Table 3: Numbers of object touched at each region 5 | Midde Fast Niddle Fact —
0 0 0 0 0 f Top Fast Top Fast Both
7 Top | Very_fast | Top Very fast | Both
0 0 0 2 0 3 Top Insane Top Inzane Both
0 4 5 6 0
5.2 MovilLetrando
0 5 7 3 0

MovilLetrando is a SG focused on the literacy of
0 2 1 0 0 children with Down syndrome [Farias et al. 2013].
Figure 4 depicts the interface of MoviLetrando where a

0 0 0 0 0 reference element (an alphanumerical character) is
0 0 0 0 0 shown at the top of the screen (such as the number 3 in
Figure 4).
. . | -C3 -
D2R has a configuration menu where at each!®  Tempo .. Fose: Pontos &
00:33 5 - £ 13

session the specialist could set the game difficulty.
Regardless of the values chosen in this menu, leveld
are automatically changed in the game depending on
how the player is doing. i
e If the player made a lot of mistakes, the game
will decrease the level;
« If the player didn't make a lot of mistakes, the
game will increase the level;
« Else, player will stay in the same level.

D2R don't use phases, only levels. Table 4 shows
all the related variables and their meanings.

Range sets the range of space where weighte Figure 4: A screenshot of MoviLetrando.
regions of interest are valued; Speed indicates how fas ) .
the rain drops fall and; side indicates the initial side to ~ After a while, many elements appear in the screen

start the game (usually it should start with the impaired Where the player can see her/himself into. The time
one). starts to click and the child/player has to identify where

the target reference is in her/his part of the screen and
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then plan a movement to reach it in time. The faster thesounds being used (STI=2). In addition, Phase F stands
touch occurs, the greater the number of points earned. for any number or letter being used as reference
element shown using only sound stimuli (no image as a
For MovilLetrando, sub-sets of the alphabet were helping reference) and a large amount of alternatives
divided as follows: at the early stages children play presented in the scene.
with vowels only (5 elements) then evolves to numbers
(10 elements) and then consonants (17 elements). These Phase Vvariables represent significant
Advanced stages mix these sets into sets of greateevolution on the learning curve of alphabetization.
number of elements (say 15, 22, 27 and 32). Thus, for the player to advance to the next phase she
has to perform well in the previous session.
Sets can be reconfigured by altering a CSV file. For

instance, one can define a set of the first 15 letters o Table 7: ML's phases transition.
the alphabet. This file only defines the elements (letters
and numbers) each set contains. In another CSV file Phase WKS NCS STI
the image file that represents each element is N | ol "
established. In this way, the game can be modified for
different font types and group of elements. For B 2 Small 2
instance, the same set can be chosen to be shown o . Mo

. . . - editm 2
black and white capital letters or, alternatively, in a
rounded colored sort of letters. The pedagogical D 4 Iledium 1
assistant is the one who assesses the child needs al E P Large ]
selects which set and type should be used in the
gaming session. F fi Large u

MoviLetrando implements both phase and level Four variables change along the way which
variables. Each phase has several levels. Table 6 listgenerates seven possible levels, as presented in Table
the main variables, their meaning and type. It can beg For instance, Level 2 stands for a medium size of the
seen that some variables controls the Phases divisiolimages exposed at a long period of time at the right
and others the Levels. side of the screen using a large sized reference images
(if any). Level 6 stands for small size of the images,
exposed for a small period of time on both sides using
a small sized reference image (if any).

Table 6: MovilLetrando's main variables

Acronym Meaning Type
W Warking et (numbers, vowels, ) | Phase Table 8: Moviletrando’s levels transition.
5TI Stimul Fha
He * Level SZS ETS SES RSZ
NCS Mumb fc t Syrmbol Pha
THTIOET O ONCWTENL ayimools 5B 1 large large 1eft large
RV Size of Symbols Lewel - -
2 trediugn large right large
ETS Faxposzure Time of the Symbol Lewel - -
3 medium medium left large
SES Side Exposure of the Symbol Lewvel - - - -
4 medium medium right tnedium
REZ4 Reference Symbol Gize Level ) -
5 srnall medium both medium
MoviLetrando also uses sounds (name or phoneme o small small both medium
as stimuli together with the image of the element. 7 stoall stoall both stmall

Therefore there is a Phase with images only, with
images and sounds and, with sounds only (no referenc
image is shown). This led to the use of another two

CSV files. One for the set of available sounds (letter A SG. For instance, MoviLetrando required extra files to
) ) .~ accommodate the database sets related to images and
can be associated with the sound of the letter A beinc

*sounds. Nevertheless the whole principle of dividing

spoken by a male voice, female voice, with is phoneme . . .
. . : the interactions based on measurable and meaningful
spoken by his teacher or his own voice) and the othel . ;
variables remained the same.

to assign which sound file will be used for each
element.

MOLDE could be adjusted for the specifics of this

5.3 SIRTET

During each phase, three variables change (as

shown in Table 7): WKS, NCS and STI. For instance \?ilsf;irarggozs;z IzzglsaeIY;arsevlgrSspelije?asb?{cs-l;weat&Se.) lt‘?he
Phase A stands for vowels (WKS=1) being as 9 piay i

reference elements, a small number of alternativeg"j‘me places the player in a tunnel and objects come

. _ . from the bottom of the tunnel and goes toward the
elements in the scene (NCS=S) and both images an(player. Some objects needs to be touched (the targets),
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others need to be avoided (the obstacles). This gameach Phase: the number of challenges, the composition
requires a Kinect that captures the image of the persorof each challenge (targets only, obstacles only or a
and s/he must make moves with her/his body tocombination of it), the size of each object, and its type

interact with the game. (target or obstacle).

Figure 5 depicts SIRTET-K3D interface where a For SIRTET, the most important programming
player can be seen touching a target object in thevariables were used for controlling level mechanics.
middle where his arm becomes green and some pointThese variables are presented in Table 9. Level
are assigned to it. mechanics include the SPO, regardless if they are
targets or obstacles objects, IBC and PST (the bigger
the persistence, the longer the player is required to
sustain a specific position while touching an object).

Table 9: SIRTET's main variables.

Acronym Meaning
SPO speed of objects
Figure 5: SIRTET-K3D IBC Interval between challenges
FST Persistence time

SIRTET is another example of using MOLDE.

However, some adjustments needed to be performed
regarding the variables for Phases and Levels. The former is divided into Slow, Medium and Fast

and; the latters are divided into Long, Medium and,
Phases were set manually as a loop (sequence) oShort interval.
“challenges” that are composed of targets (green
objects to be touched) and obstacles (red objects to be Table 10 shows how the variables change from one
dodged). These cannot be created randomly becauslevel to the next. Notice, again, that only one variable
one should respect the capabilites of the targetchanges its difficulty level at a time.
audience and, a specific sequence has to be incremental

in terms of physical demand. To compose the Table 10: SIRTET level transitions.
challenges, a template is used that defines positioning
for targets and obstacles. Level SPO IBC PST
Figure 6 shows the template that indicates to the ! Slow Long =hort
game to generate an obstacle at an _specific position (e 7 Slow Iledinm Short
waist level close to the person) within the hand reach
(see vertical dotted lines) and at lower altitude (see 3 Medium | Medium =hort
horl_zontal (_jotted lines) that will require the player to 4 Medium | Medium Medim
deviate a bit.
_ 5 Iledmm Short Iledum
: —- 6 Fast Short Medium
S N 7 Fast Short Short
""""" »

Physiotherapists prepare challenges according to
the target population that could vary from children, to
adolescents and, elderly people; and set specific values
for Fast, Slow, Long and Short.

5. Discussion

MOLDE can be adjusted according to the needs of
designers and content specialists. For instance, if the
number of phases is reasoned to be too big, the
designer should consult with the specialist in order to
make a transition with more than one variable at a
time. Nevertheless, the major idea of reasoning over
the importance of the variables and their relationship
with steps scaffolding upwards in big leaps (which

Figure 6 Generating an obstacle at a specific position.

Therefore, Phases are set as A="Easy Targets”; B=
“Easy Obstacles”; C = A + B; D = A + “Difficult
Targets”, and; E = B + “Difficult Obstacles” and;
Finally F = D + E. Physiotherapists can control for
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define Phase variables) and small leaps (which definemethodology for SGs that uses measurable variables to
Level variables) still remained for all games bridge specialist purposes and game mechanics.
implemented. Certainly the content specialist is the one

capable of defining which aspect represents a big leaps. Conclusion

or a minor improvement.

Seaious Games (SGs) have grown in importance over
Turns out that Level variables are changed morethe |ast decade because almost everyone is keen in
frequently during the game than the Phase variablestechnology nowadays. Games are a sort of technology
This is a good tip to reason about how to classify that motivate and engage children. Therefore, using
variable to become Phase or Level variables. Big Ieapsgames for reaching children is a promising idea.
suggest Phase variables and changes on the fly suggegfowever, there is a lack of methodologies that give
Level variables. some insight over how to go about translating the
needs of a content specialist into a game.
Tests with end-user are paramount. Computer
scientists and specialists build a stereotype of the user This paper presented MOLDE, a Measure-Oriented
that sometimes is far from the reality. For instance, | evel DEsign that draws a road map for SGs Level
MoviLetrando has been designed to start off very easypesign. Once the SG  has been developed using the
and slow but initial tests with target pOpUIation have proposed methodok)gy' it was quite easy to Comp|y

shown that it was not easy enough, it needed to beyith specialists demands to adjust the game for one or
slowed down even further. another aspect.

Quite often the specialist is not able to suggest

variables. The deSigner has a difficult task ahead MOLDE has been Comp”ed over the experiences of
because he is the one responsible for translatingdesigning successful SGs (some that have been proved
specialists’ intents into variables to be used in the effective). We do not intend MOLDE to be a static
game algorithm. methodology. On the contrary, we intend to push
MOLDE features further on a wider variety of SGs in
Using MOLDE made it much easier to adjust SGs order to make it evolve into a complete Serious Game
for new populations. For inStance, D2R was later Design meth0d0|ogy_ To achieve this we urge
adapted to be used with Down’s Syndrome children anesignerS to use MOLDE as much as possib|e and
well which was achieved by modifying the populations report on their process of SG Level Design.
parameters. Also, SIRTET is undergoing a slight

change to be used not by frail elderly people but byAcknowIed ement
children. This will be achieved by mainly changing the 9

challenge sequence and the populations file since thel'he authors would like to thanks CNPq for the Grant
whole idea of the game remains the same. from the PIBIC program
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