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ABSTRACT

The purpose of this study is to suggest ways to design gamification to improve the
game and digital addiction. For the study, 782 of gmaification cases were collected and
game mechanics and fun experience were analyzed by 4F process which is to design the
effective gamification. To find the specific pattern, apriori algorithm, which is to find
associated rules in transaction is applied to the 782 cases. According to the results, 63 of
game mechanics associated rules are found. In the fun experience, 37 of associated rules
are found. Based on the result, this study suggest the direction of gamification design
for game and digital addiction improvement.
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[Table 1] Applied Game Mechanics Summary

Cemme Description
Mechanics .
. The Power to control other players,
Authority . . .
town, item ships, etc. in the game
Displaying the player’s character
Avatar . .
visually in the game
Displaying something that player’s
Badge . .
achievement visually
. Completing the quest(mission) using
Co-dis . .. .
collective ability or collaboration
covery .
with others
Competing with other players
Compe . . .
tition records or competing with their own
shadow, NPC
Count A time when player must complete
down a specific quest(mission)
Showing the player’s level, point,
Leader .
board ranks, etc. and providing the
feedback
Displaying player’s achievement,
Level ability and power to number in the
game
The way in which the winner, the
Lottery . C
course, score and item acquisition
(Luck) o
by probability
. Rewarding about player’s action
Point .
such as quest(mission) success
Providing real-time information
Progress ,
about the player's current play
(bar) N
situation
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A specific goal for the player . Communicating with others and to
Quest . Fellowship . .
.. growth and providing reward when make friend in the game
(Mission) - :
solved Humor Fun, joy, joke, gags etc.
Real Rewarding in the real world about Nurture Taking care of oneself or to help
Goods the achievement in the game others to be growing
Scaffoldi A device that reduces difficulty Relaxation Relaxing and healing their mental
ng when faced with difficulties or body in the game
Social Linking player to player and Sensation | Exciting by play using five senses
Network displaying other’s progress . . Testing or making something that’s
— - Simulation . . .
Providing new contents, function impossible in real world
Unlocking | when player clear quest(mission) or Submission Being part of a large group of
level up people
Virtual The item that can be purchased, Subversion Breaking social rules or laws
Goods acquired and traded Suffering Anger, loss and frustration etc.
Virtual . Sympathy Sharing their emotional feelings
Money The currency used in the game Thrill Exciting derived from risk, danger
Anl AP-S PLEX(PLayful EXperience) =9 Jelmjs Aol Abell= 7+ A} QI 2= ete]
o Hggrl PLEX Rdo AjlgEel AoS B 2 Alelula Aol $17](Enterprise  Gamification
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[Table 2] Applied PLEX Fun Factors

PLEX Fun ..
Description
Factors
L. Forgetting about one’s surroundings
Captivation o
and flow in it
Testing one’s ability in specific
Challenge
tasks
.. Competing him(her)self or other
Competition
player (or non-play character)
Completion Finishing what want to do
Dominating the surroundings with
Control , .
one's ability
Causing other’s mental or physical
Cruelty .
pain
. Finding something new information
Discovery
of unknown
Eroticism | Feeling personal feelings for others
. Investigating a new event or
Exploration . .
situation
. Manifesting oneself using item or
Expression .
object
Fantasy An imagined experience in the game
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[Table 3] Example of Apriori Algorithm

Transaction 1 Item Support
{1,2,3,4} {1} 4
{1,3} . {2} 4
{1,2,4} {3} 2
{1,2,5} {4} 3
{2,4,5} {5} 2

U

Item Support Item Support
{1,2,3} 1 {1,2} 3
{1,2,4} 2 {1,3} 2

—

{1,25} 1 {2,3} 1
{2,4,5} 1 {2,4} 3
{3,4} 1
{45} 1
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[Table 4] Results of Descriptive Statistics
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[Table 5] This Study Results Summary

RQ

Content

Solution

RQ1

Associated
Rules of
Game
Mechanics

Support:
¢ Point
e Badge
e Virtual Goods
* Leaderboard,
¢ Progress
Confidence:
¢ Progress
e Badge
e Virtual Goods
e Avatar
* Leaderboard
Lift:
¢ Point
* Progress
* Leaderboard
*  Countdown
*  Quest(Mission)

RQ2

Associated
Rules of
Fun
Experience

Support:
¢ Challenge
¢ Completion
¢ Simulation
e Discovery
Confidence:

¢ Completion
¢ Discovery
¢ Simulation
¢ (Challenge
Lift:
¢ Challenge
¢ Completion

¢ Relaxation
¢ Fellowship

RQ3

Associated
Rules without
PBL system

There is no
associated rule
without PBL system
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— Educational effect of Disital-storytelling technique: A Systematic Review —

APPENDIX 1. Ag Hz{HA ot=Z2|2:]

12|E 2

lhs rhs support | confidence lift count
Point,Badge, Virtual Goods,Leaderboard Progress 0.380 1.000 1.010 297
Point,Progress,Badge,Virtual Goods Leaderboard 0.380 0.993 1.022 297
Progress,Badge,Virtual Goods,Leaderboard Point 0.380 0.940 1.044 297
Point,Progress, Virtual Goods,Leaderboard Badge 0.380 0.782 1.140 297
Point,Progress,Badge,LLeaderboard Zl(r)iﬁl 0.380 0.616 1.164 297
Point,Badge,Leaderboard,Quest(Mission) Progress 0.315 1.000 1.010 246
Point,Progress,Badge,Quest(Mission) Leaderboard 0.315 0.992 1.021 246
Progress,Badge,Leaderboard,Quest(Mission) Point 0.315 0.921 1.023 246
Point,Progress,Leaderboard,Quest(Mission) Badge 0.315 0.689 1.005 246
Point, Virtual

Goods,Leaderboard,Quest(Mission) Progress 0288 1.000 LOI0 - 225

Point,Progress,Virtual Goods,Quest(Mission) Leaderboard 0.288 0.991 1.020 225
Progress, Virtual .

Goods,Leaderboard,Quest(Mission) Point 0.288 0-945 1.050 225

. . Virtual
Point,Progress,Leaderboard,Quest(Mission) (:(ioLclids 0.288 0.630 1.190 225
Point,Badge,Leaderboard,Co-Discovery Progress 0.283 1.000 1.010 221
Point,Progress,Badge,Co-Discovery Leaderboard 0.283 0.991 1.020 221
Progress,Badge,Leaderboard,Co-Discovery Point 0.283 0.913 1.014 221
Point,Progress,Leaderboard,Co-Discovery Badge 0.283 0.697 1.017 221
Point,Badge,Leaderboard,Avatar Progress 0.280 1.000 1.010 219
Point,Progress,Badge,Avatar Leaderboard 0.280 0.991 1.020 219
Progress,Badge,Leaderboard, Avatar Point 0.280 0.936 1.040 219
Point,Progress,Leaderboard, Avatar Badge 0.280 0.691 1.008 219
Point, Virtual Goods,Leaderboard,Avatar Progress 0.258 1.000 1.010 202
Point,Progress,Virtual Goods,Avatar Leaderboard 0.258 0.995 1.024 202
Progress,Virtual Goods,Leaderboard,Avatar Point 0.258 0.931 1.034 202
Point, Progress,Leaderboard, Avatar \giz‘éasl 0.258 0637 | 1204 | 202
Point,Leaderboard,Avatar,Quest(Mission) Progress 0.243 1.000 1.010 190
Point,Progress,Avatar,Quest(Mission) Leaderboard 0.243 0.995 1.024 190
Progress,Leaderboard,Avatar,Quest(Mission) Point 0.243 0.927 1.030 190
Point,Virtual Goods,Leaderboard,Co-Discovery Progress 0.242 1.000 1.010 | 189
Point,Progress,Virtual Goods,Co-Discovery Leaderboard 0.242 0.984 1.013 189

Progress,Virtual .

Goods,Leaderboard,Co-Discovery Polnt 0-242 0-950 1055 189
Point,Leaderboard,Co-Discovery,Quest(Mission) Progress 0.235 0.995 1.005 184
Point,Progress,Co-Discovery,Quest(Mission) Leaderboard 0.235 0.989 1.018 184
Progress,Leaderboard,Co*Dlscovery,Quest(Mls Point 0235 0.906 1007 134

sion)
Badge,Virtual

Goods,Leaderboard,Quest(Mission) Progress 0231 1.000 1010 181

Progress,Badge, Virtual Goods,Quest(Mission) Leaderboard 0.231 0.995 1.023 181
Progress, Virtual Badge 0.231 0.761 1110 | 181

Goods,Leaderboard,Quest(Mission)
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13k Alojw s Aleld AT &

A —

lhs rhs support | confidence lift count
. Virtual
Progress,Badge,Leaderboard,Quest(Mission) Goods 0.231 0.678 1.280 181
Point,Badge,Leaderboard,Competition Progress 0.229 1.000 1.010 179
Point,Progress,Badge,Competition Leaderboard 0.229 0.989 1.018 179
Progress,Badge,Leaderboard, Competition Point 0.229 0.968 1.075 179
Point,Progress,Leaderboard,Competition Badge 0.229 0.740 1.079 179
Point,Badge, Virtual Goods,Quest(Mission) Progress 0.220 1.000 1.010 172
Progress,Badge,Virtual Goods,Quest(Mission) Point 0.220 0.945 1.050 172
Point,Progress,Virtual Goods,Quest(Mission) Badge 0.220 0.758 1.105 172
Point,Progress,Badge,Quest(Mission) VG?ZZ? 0.220 0.694 1.310 172
Point,Badge, Virtual
Goods,Leaderboard,Quest(Mission) Progress 0219 1.000 LO10 171
Point,Badge,Virtual Goods,Quest(Mission) Leaderboard 0.219 0.994 1.023 171
Point,Progress,Badge, Virtual Leaderboard | 0219 0994 | 1023 | 171
Goods,Quest(Mission)
Badge,Virtual .
Goods,Leaderboard,Quest(Mission) Point 0219 0945 1.049 1
Progress,Badge, Virtual .
Goods,Leaderboard,Quest(Mission) Point 0219 0945 1049 171
Point,Virtual
’ B 21 ) 1.1 171
Goods,Leaderboard,Quest(Mission) adge 0219 0-760 09 7
Point,Progress, Virtual
Goods,Leaderboard,Quest(Mission) Badge 0219 0760 1109 1 171
Point,Badge, Leaderboard,Quest(Mission) VGl(r)z‘éaSl 0.219 0695 | 1313 | 171
. .. Virtual
Point,Progress,Badge,Leaderboard,Quest(Mission) Goods 0.219 0.695 1.313 171
Progress,Badge,Virtual Goods,Avatar Leaderboard 0.208 1.000 1.029 163
Point,Leaderboard,Countdown,Quest(Mission) Progress 0.208 1.000 1.010 163
Badge,Virtual Goods,Leaderboard,Avatar Progress 0.208 1.000 1.010 163
Point,Progress,Countdown,Quest(Mission) Leaderboard 0.208 0.988 1.016 163
Progress,Leaderboard, Countdown,Quest(Mission) Point 0.208 0.948 1.053 163
Progress,Virtual Goods,Leaderboard,Avatar Badge 0.208 0.751 1.096 163
Point,Progress,Leaderboard,Countdown Quesotr(ll)\/hsm 0.208 0.721 1.414 163
i 1
Progress,Badge, Leaderboard, Avatar \gi:jfs 0.208 0697 | 1316 | 163
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— Educational effect of Disital-storytelling technique: A Systematic Review —

APPENDIX 2. PLEX MO| #& otzZ2|22| 212|E Hnt

lhs rhs support | confidence lift count
Challenge,Completion,Simulation => Discovery 0.336 0.709 1.203 263
Challenge,Discovery,Simulation => Completion 0.336 0.996 1.008 263
Completion,Discovery,Simulation => Challenge 0.336 1.000 1.004 263
Challenge,Completion,Expression => Discovery 0.324 0.657 1.115 253
Completion,Discovery,Expression => Challenge 0.324 0.996 1.000 253
Challenge,Discovery,Expression => Completion 0.324 0.981 0.992 253
Challenge,Completion,Fellowship => Discovery 0.279 0.659 1.117 218
Challenge,Discovery,Fellowship => Completion 0.279 0.995 1.007 218
Completion,Discovery,Fellowship => Challenge 0.279 0.995 0.999 218
Challenge,Completion,Fellowship => Expression 0.270 0.637 1.268 211
Challenge,Expression,Fellowship => Completion 0.270 0.995 1.007 211
Completion,Expression,Fellowship => Challenge 0.270 0.995 0.999 211
Challenge,Completion,Nurture => Expression 0.269 0.646 1.286 210
Completion,Expression,Nurture => Challenge 0.269 1.000 1.004 210
Challenge,Expression,Nurture => Completion 0.269 0.991 1.002 210
Challenge,Completion,Relaxation => Expression 0.257 0.718 1.428 201
Completion,Expression,Relaxation => Challenge 0.257 0.995 0.999 201
Challenge,Expression,Relaxation => Completion 0.257 0.976 0.987 201
Challenge,Completion,Nurture => Discovery 0.251 0.603 1.023 196
Completion,Discovery,Nurture => Challenge 0.251 1.000 1.004 196
Challenge,Discovery,Nurture => Completion 0.251 0.985 0.996 196
Challenge,Expression,Simulation => Completion 0.247 0.995 1.006 193
Completion,Expression,Simulation => Challenge 0.247 1.000 1.004 193
Challenge,Completion,Relaxation => Fellowship 0.231 0.646 1.513 181
Challenge,Fellowship,Relaxation => Completion 0.231 0.995 1.006 181
Completion,Fellowship,Relaxation => Challenge 0.231 0.995 0.998 181
Challenge,Completion,Relaxation => Discovery 0.221 0.618 1.048 173
Completion,Discovery,Relaxation => Challenge 0.221 0.994 0.998 173
Challenge,Discovery,Relaxation => Completion 0.221 0.966 0.978 173
Challenge,Completion,Sensation => Discovery 0.216 0.710 1.205 169
Completion,Discovery,Sensation => Challenge 0.216 1.000 1.004 169
Challenge,Discovery,Sensation => Completion 0.216 0.983 0.994 169
Challenge,Fellowship,Nurture => Completion 0.207 1.000 1.012 162
Completion,Fellowship,Nurture => Challenge 0.207 1.000 1.004 162
Challenge,Competition,Completion => Discovery 0.203 0.624 1.058 159
Challenge,Competition,Discovery => Completion 0.203 0.994 1.005 159
Competition,Completion,Discovery => Challenge 0.203 1.000 1.004 159
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