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Abstract

process. So | selected an arcade serious game for the elderly named “A illage”

This paper is a case study for serious game to derive key success factors % ction
according to the strict criteria. This research method is so ;ublectlve litative, so |

complemented by using clinical trials and play test r nd b ewing twice a
director of this game. After analyzing a serious game some keyysuccess factors as
follows; first, they had understood enough the sta ﬁwin eldeny/population in South
Korea and designed gameplay well for improving tive f or the elderly. Second,
they organized a development team including %experts and de use of the feature as a
RF (Radio Frequency) card. Third, they V@.llﬁ e effe ess of a serious game through
clinical trials and play test. This paper p for serl game design and could be the

guideline for the development of seriou &G for e%
Keywords: Design, Serious r@) ame & Is, Game for Healthcare, Game for
Cognitive Skills

I

1. Introduction
Serious games areec er or Vl mes designed for a primary purpose other than
pure entertamment e other % more “serious” purpose [1, 2]. According to ADATE

2012 report, th arket rigus games is up to € 2.35 billion in 2011, and to show

annual growth 0% ected [3]. According to a recent survey the serious games
market in South Korea wn steadily and reached up to 246 million US dollars. And
people who engaged i us game industry was grown up to 1,800 members [4]. However
unlike the report arket for serious games in South Korea was not yet activated
sufficiently. Ther some problems in both sides demand and supply. In terms of demand
there are sofig|reasons, low awareness for serious games, distrust for potential effect for
serious ga 1Sy d negative perception for video games. Also in terms of supply there are
187 low quality of serious games for consumers, effect of serious games is not
satly’ validated and not good user interface and so forth. The purpose of this paper
anal the game design elements by production process focusing on an arcade serious game
“Anti-aging Village”, this paper propose some suggestions for making effective serious
games. So result of this case study will be helpful for serious game design and could be the
guideline for the development of serious game for elderly.

2. An Analysis of a Serious Game for the Elderly
2.1. Selection of a Serious Game for Case Study

I selected a game for case study as follows; recently developed serious game with award-
wining, with a number of media exposure, with innovation so aimed new market and easy
accessibility of data and so forth. “Anti-aging Village” is an excellent serious game in South
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Korea, takes more than a billion of research and development costs. A game developer
Uniana Co. Ltd. which is specialized in arcade game development since 1988 and Asan
Medical Center did collaborative research and development. The clinical research trials was
passed by IRB (Institutional Review Board) and got the official approval. Also the games
were installed in 25 Centers for Welfare over the country and receive user feedback on the
effect of the serious game “Anti-aging Village” from over 100 seniors.

2.2. The Methodology of Case Study

I make use of methodology of case study step-by-step analysis of the game design in this
study. This research method is so subjective and qualitative, and has limitati
complemented by using clinical trials and its results, the validation study for effgtti
serious game for more objective and quantitative research.[5] Also I intérvi
director who was directly involved in the research and devel ent and iment. So [ was
able to analyze the serious game from different angles.

Village” by Production Process

3. An Analysis on the Key Success Fac.%@éme “Anti-aging

Serious games need a lot of collaboratio ’%expe have to be validated for its
effectiveness. I’ll analyze the key succg tors of s game “Anti-aging game” by

production process in this paper. So | d the ment process into three steps “pre-
production, production and post- (@ n” an ed them by each step.

3.1. Introduction of “Anti-aging Ilage”

A serious game “Antl— Vlllag the prize in the Korea Game Awards 2013, in
the sector of serlous Develo team has been collaborated with some professors
of department of ga e ineerin Hoseo University for improved cognitive function, got
the advisory s from a ctor of Rehabilitation Medicine of Asan Medical Center,
and got the he % a p%r of nursing of Sungshin Womens University.

N
Title r\ibaJAnti-aging Village
Serious Game for the Elderly(esp. Training Game for improving

G% Cognitive Function in Dementia)

"
A@at orm Arcade

get Audience Over 65 years(for the Elderly)
Kinds of Gameplay 9 kinds of gameplay, 5 Levels at each game
Player Type Single(Not network paly)

Period of Development | 18 months(Apr. 2011 ~ Dec. 2012)
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3.2. Gameplay Flow
Introduction of “Anti-aging Village”

Game Start
(Press Start Button)

Result of Gameplay

Tutorlal

3.3. Features of the Game “ Eﬁgﬁ V|IIag

Platform Selecg P3rcade ga@yﬂ% accessibility for the elderly, not PC or Smart

ci -

A
Characters Xen?si I(\:E\;lz not too old(Most of the elderly do not tend to admit

Y Players caM back 30 years ago, and go around the town with their
Back ground . . L OO
gr d@n} in a variety of situations.

Sound and Effects | Us! classic and traditional music for helping concentration
User Interface _,-\%}UI as simple as possible considering their cognitive abilities
Hardware Qyﬁlake corner rounded for safety

Y
' most unique thing is the RF (Radio Frequency) card system. Registered
game -,% an review the result of game play individually in the website and they can
i agnitive functions through systematic training by this serious game.

3.4. Key Success Factors in Stage of Pre-production

3.4.1. In the Step of Research for Demand
® They (Development Team) focused the rapid increase of the elderly in South Korea. And
the number of dementia is increasing rapidly. The elderly population is increasing by
12.2% in 2012, and expected to reach 20.8% in 2026 [6]. The increase of elderly
population and prevalence of dementia in South Korea are as follow;
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prevalence of dementia %

9.74 2127K

84 8.58 8.76 8.94 9.08

1135K

Number of Patients 750K
522K

sk 469K 495K
s
2009 2010 2011 2012 20 % % 0 Year

mentia in South

Figure 1. Prospects of Elderly Population a Ienc
Korea [ \)
}Itlve function in dementia

They thought that elderly need serious g@o impro

® They decided the arcade game platfdr, gamepl improving cognitive function
for the elderly. In general, elderly prefer ¢ ple user interface and simple game
play. They think that arcade ga orm Ie control is more preferable for the
elderly.
® They convinced that ser ame is ctl e for healthcare after benchmarking the
serious game “Re-Missien” develope N‘ opeLab. “Re-Mission is a successful serious
game which was m the tr of pediatric blood cancer patients. Co-authors
including Pam verifie “Re-Mission” improves behavioral outcome in
) BZB n s to business) model is preferable considering the
ient’s family should bear the cost of treatment of dementia
because of lack of a I management system in South Korea.
3.4.2. In the Step ning

fun.

® They @? evelop a serious game for improving cognitive functions while having

° TW igned a gameplay for improving 3 major cognitive functions: attention,

y determined a guideline for developing a serious game for the elderly as follows ;

% ry and judgment with the medical experts. (See Figure 2)

Key points Considerations
. . Using general materials for game design to effective
Universality L . .
communication between aged people and their family
personalization Provide options for personal preference
Effective feedback Provide clear audio-visual feedback at each stage

* Intuitive visual design

UX design » UI design for consistency

* Provide a high readability for vision of the elderly
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~| memory

Visual-spatial

2D Operation

Attention

3D Operation

3. Dalgona .
\
4. Drawing c%;

Minimize the . . . .
. Minimize the physical efforts in playing games

physical efforts phy: playing g

Accessibility Easy access and easy play
Audio Response 1. Blindfolded tagging

Alertness
Visual Response 2. Checking traffic signal
PR { Attention

Topological

4[ Memory

ainnns Aejdswes Buluier] aaipubod
|

Judgment Ability

H

%*{ Figure Memory
Memory for Words |

b&

picture cards

o

7. Matching words

8. Digit Span Test

Flgure 2@gnmva®ﬂ ng Gameplay Structure

3.4.3. Funding: The
from venture caplt
was more de5| er
research and d e pmen
prepared total budget 1 m
composed of some subsi

an fr

i

riiment agencies and their own capital without fund

from
% They thought that investment or funding from outside
tha m bank. Because of developing a serious game for
s are not only high but also risk is high. Fortunately they
US dollars for developing a serious game. Total budget was

s, 0.6 million US dollars from KOCCA (Korea Creative Content
Agency), 0.2 milliﬁs dollars from SBA(Seoul Business Agency) and the rest of that was
funded from its owmyeapital. This budget scale of developing a serious game is one of the
biggest projeﬁée«South Korea

cess Factors in Stage of Production

y constructed effective development team including medical experts and experts

roup for the elderly. (See Figure 3)

® They prepared RF (Radio frequency) card and server system. So the game machine
could identify the game player, save the record of personal gameplay and check all the
players statistics.(See Figure 4)

- All the statistics of the gameplay could help update game and propose useful

information for welfare policy development for the elderly.

- Also all players who play this serious game could review their scores and progress for
each game and improve cognitive function through the repeated training.

- Each game play data stored central game server by individual RF card, so we can
review the game play data as follows; name, age, weight, sex, result of game
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play(play times, clear times, levels, success and failure rate at each game, response

time, etc.,)
( ) ([ A
8 erﬁf:g’;;g:?éfgg: i Uniana Co. Ltd, Physical Medicine and Rehabilitation
H dabiat Dev. Team for Serious Games Hyungdai Hospital
| Hoseo University | , , ) ’ a \ J
‘ ' * | Medical Advisory & Clinical Trials
1. Scientific evaluationfor | J Game Design |  HW Dev. l
Effectiveness of the ) Team Team - ' N
Serious Game Feedback Feedback Dept. of Nursipg,
& Revision & Revision Sungshin Wom‘s
2. Research for satisfaction Program \ £ > ’
of the Serious Game Arts Team Team 4 Design f itiveIraining &
\ Feedbad of £linical Trials

iow ot ke STETE q s

Figure 3. Organization and Roles in t;elo® d Advisory

g Greessuacnsruns oo | | o :

oAl Al & G o [
g zae L Oy %y 7
T "] Re2Rme TuRy Y ‘-Q v 0 8 A< (194

S R —
Figure ?bt reenshot of Central Game Server System

3.6. Key success f@ in stage of post-production

3.6.1. Clinic earch Trials and Approval

° The al research trials was passed by IRB (Institutional Review Board) and got the
icted approval.
nical trials should be assessed by blinded raters to limit the risk of introducing bias [9].
® Also the games were installed in 25 welfare centers over the country and receive user
feedback on the effect of the serious game “Anti-aging Village” from 100 seniors.
® They could confirm that cognitive function is improved through play test [10].

Qsanjazac gy XA

- Overview of clinical research

Director of Physical Medicine and Rehabilitation in Asan

Research Director | o 4io1 Center

Researchers 2 doctors and 1 professor of Dept. of Nursing
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Subject Patients, caregivers, control group
Before Test T_es_t cognitive function, life satisfaction, ADL(Activities of Daily
Living), health
Test 1 hour twice a week
Test cognitive function, life satisfaction, ADL (activities of daily
After Test living), a survey of gameplay, measurement of change

Esp. gameplay speed, difficulties, font size

7 fields and 116 questions

Filed and Number | cognitive function(30), general(10), health(8), mental health(16),

of questions Instrumental Activities of Daily Living(10), health Iif?{le 8),
gameplay related(22) A

&£

Figure 6. A Scene of Analysis of
Experimental Data

® Statistics of test

- Sex : 29:71(fe ‘male)
- Average age\, #0.06
® Results of clinical test

Table@%egree of Cognitive Improvement through Play Testing (No. of
Samples: 101)

% - Before: cognitive function score was 24 to 30, an average of 27.6
- After: cognitive function scores by an average of 28.1, higher than
Impact on
- before
cognitive

- Findings: Cogpnitive train by gameplay was certainly effective. So if

function the aged people play this game repeatedly, cognitive function will be
enhanced.

User - They confirmed that the speed and difficulty of gameplay is suitable

feedback of | for the elderly through play test

gameplay - But information and description of gameplay was too long.
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Before - After
Sex average Standard t p
9 Deviation
Score of male -0.48 1.62 -1.61 119
Cognitive | Fomale 051 1.47 -2.90 005
Functions
Total -0.5 1.51 -3.32 .001

[ ]
3.6.2. Installation and Distribution 23)

® After clinical trials and play test they completed arcade game consoles/Adistributed 25

game consoles at 25 centers for dementia support. \ o @

3.6.3. Play Test Over

® They had play
® They found

ny times at every center for dementia support.
oints or not though many play tests.
® They teﬁq%gameplay about game speed, difficulty of gameplay and enough information.

® After p@ st they were able to get following points.
o)
N/
100 7 80 -
60 -
50 - 40
20 1
0 r 4 -~ . 4
easier reasonable  more difficult most difficult easier reasonable  more difficult most difficult

Figure 8. Survey Results for
Gameplay Speed

Figure 9. Survey Results for
Gameplay Difficulty
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60 -
40 -
e
20
0 T T T T T
not difficult too long not specific much to complicated
description description memorize explain °

Figure 10. Survey Results for Information of Gamep%

4. Conclusion \% @
. i 0 ocess of a serious

This case study on an analysis of key success fae
game for the elderly was performed through stric al tri ay tests. So | found
some key success factors by production process as follows: Bac stage of production has
some key success factors. First, they had u od eno h the state of growing elderly
population in South Korea and designed gE ay well f rovmg cognitive function for

the elderly. Second, they organized a dev, ent a ncl dlng some experts and made use
of the feature as a RF card. Third, they\alidated<the ctlveness of a serious game through
clinical trials and play tests. T us gam gested new possibilities in the barren
market for serious games in orea . This paper will help for serious game design and
could be the guideline for the develop en erious game for elderly. But this paper has
limitations as a case stud this gg& n the earlier stage of commercialization. Thus
additional research [&& ess factors™af serious game since commercialization will be
necessary.
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