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ABSTRACT

In this paper, we analyze the interaction features using eye-tracker and the
characteristics of attention concentration of children with intellectual disabilities, and
present gamification elements that can be used when designing digital contents for them.
For children with quadriplegic cerebral palsy, eye-trackers will increase the accessibility
of digital contents. Foreground gamification can be wused for selective attention
concentration, background gamification and intrinsic motivation to sustain attention
concentration, and foreground gamification and extrinsic motivation for mobility.
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[Table 1] 3 Features of Attention Concentration

Feature Definition

Ignoring unnecessary stimuli

Selective and paying attention to only

Attention the necessary stimuli. The

Concentration ability to discern major

stimuli.

Duration of

Keep focus, attention and
concentration on a given task

Attention . .
. . until the task is completely
Concentration ..
finish.
Shift of The ability to move from one
Attention task to another task after
Concentration finish performing the task.
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Display display.

olo]EHYAE &8t HollER 7|HE9 vkg- Object Detect Fixation is on object.
2 glo] 2% AZ1d(control signal)<S HuU FHF Object Gaze Gaze is on object.
Elo} FJszg & & gty olo|EyAE &&3 Object Follow Scanpath follows object.
Metrice [Table 2]¢} % O] RS Al Attention is out of . .
. Fixation is out of object.
12]. Object
[Table 2] Metric of Eye—tracker Scanpath Spatial arrangefnen.t of a
i . sequence of fixations.
Metric Definition
A relatively stable eye in head 1.1.4 ALs 24
position within some threshold of
Fixation disperéion over Sf)me mini@um Aelskat Aol olu A Aol tlxel g4t
duration, and with a velocity . T
below some threshold. HAYEE ARG AREAE 22 EEel| 37tst
B Foldl BAE AAREE frEehs 08
An eye movement occurring
. ) . &)oltH13,14].
Saccade | between fixations, typically lasting
for 20 to 35 milliseconds. AJDsE AN oheFe AYdst e a7 8
. , =, F2 285 /Y3t 24+ [Table 4]9F
An analysis method used in eye ”
tracking. Researchers define areas #tH14,15,16,17].
A ¢ of interest over certain parts of a [Table 4] Gamification Elements
rea o . .
interest dlsplay or interface l.mder Element Definition
evaluation, and analysis only Rul q
movements that fall within such ;esh.pllrlowl e structure (])Out
areas. Rule 0 w .1? play emerges, by
delimiting what the player
G cumulative duration and average can and cannot do.
aze . . .
spatial location of a series of . A good game should be
(gaze . R o Learnability
. consecutive fixations within an Iy easy to learn and hard to
duration) . /obtain pattern
area of interest. master.
Depending on their
Spatial arrangement of a i i
Scanpath patia ang men ‘ achle\./ements,i players gain
sequence of fixations. Point points which can be
. . exchanged for certain
Blink Eyes blinking. &
reward.
Levels indicate progress.
2)9] MetricS 7|WFte 2 Ujx|€EF el xo|A o}o] Level Levels serve as a marker
EAZS #§8de] dojd 4 9= A5E Qi /Progress for players to know where
they stand in a gamin,
52 [Table 319} 2t} oSt gaming
experience over time.
[Table 3] Interaction Features for Digital Contents Leaderboard The purpose of a
Using Eye—tracker /Ranking leaderboard is to make
Interaction Feature Definition system simple comparisons.
Look at Display Fixation is on display. Social Rule for cooperation,
e it contest/match system,
Attention is out of Fixation is out of ommuntty commentary system and
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contents-sharing system.
Way of explicitly nudging
a player to action, award

badges for completing
tasks. The badge is used
for developing the player’s
identity.

Game has and objective.
The player is actively
pursueing some goal.

Obstacles prevent him/her

from easily achieving this

goal. The obstacles can be
time limit, puzzle, motor
skill, etc.

Badges

Challenges/
Quests/Goal

(Character
/Avatar)
Customization

Dress up and trick players
avatars or virtual worlds.

Theme is a concept
Story/Therme binding 2.111 game. ae_sthetics.
Story is combination of
happens in game world
Benefit as a result of doing
something.

Players expand their

Rewards

possibility of
Item self-expression through
various items obtained in

game.
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[Table 5] Gamification Elements Classified by
Intrinsic Motivation and Extrinsic Motivation

Category Element

Learnability / Obtain pattern

Level / Progress

Social / Community
Challenges / Quests / Goal

(Character / Avatar)
Customization

Story / Theme

Intrinsic

Motivation

Item

Rule
Point
Badges

Extrinsic Level / Progress

Motivation Leaderboard / Ranking system

Social / Community
Challenges / Quests / Goal

Reward
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[Table 6] Software Design Guide for Cerebral Palsy

Element Design Guide
LS)llirg Place 1-3 images or videos
on single screen
ty
Be consistency in learning
Scr Con activities by area. The
een sist process of implementing
feedback should be consistent.
ene The screen color of each area
Y should be same. There should
be homogeneity in sound

Journal of Korea Game Society JKGS | 61



— ARNE B AATHY il o}F FOPFY YL

o:
i
o

@ ofol=elA W AH ax AT —

such as sound effects. use natural sounds that match
the actual situation. It is

Too much content or ct .
effective to use as many

explanation on a single screen .
Clar . .. sound effects as possible.
. or a continuous description

it . . i i
v distracts users from their Use pictures or images that

. can be seen around real
attention.

Aes Cerebral palsy has an Image
thet | impaired vision movement, so

environment. Use big size of
image. Use images that can
express deep hues and soft

ic it must be well balanced.

textures.

Reduce the number of letters Using song can have the

and enlarge the size of font. effect of mood change,

It is desirable to use block Song
Text letters. The color of the text
should be contrasted with the
background color to make the

evaluation of software, and
enhancement of vitality.

oxt aoper cloarly, AAG) okBel Fo AF BB Fud 9
A graphic button that A= o] Hefol desitha STt 1) ofbF
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and | prompt the voice guide When | o) ) (Sige) ol aaBel Haen olE
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ms icon(button). Using multiple ofelEeAL] FoAE ane AU ass A
icon(button) on single screen & dA7Aste] &8 o Sl
Icon can cause confusion in the
Eg’; pliogress of the software. 1.1.6 1=l HiX|
) Loc It is more advantageous to
atio move the icons away from Alstars 2z 2os Swdy] o Ta
n each other than to closer .
and together. Left and right HAR, A 2ed Ay Aeds A 7 v
Arr arrays are more effective 53] AZHAddol= FoAHF olssg([Table 1]
ay than top and bottom arrays. ‘Shift of Attention Concentration’)ol|%= FZ3F
Depending on the degree of okrko] 9lo], oln By HA|AL TE HAE 9
Size disability of the user, it is ol7}o d= AL 71E FAo M= A
recommended to make it as o mel
large s possile. webA E2E Sl s A48 g
Bac For SD%ISUC cerebral palsy-‘ ogEE e Ad OYZa2E @ s U
ker soft music, slow te@po rpusm, B o7 oleaA BEE S A wa =
Sou smooth rhythm music, friendly T rerAs o° LS Trmofe X = s
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Effe It is desirable to create and 2. 22
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