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A Study on the Converged Difficulty Rewards of Action Game

Li Xin Yu', Cho, Dong Min""

ABSTRACT

When people enjoy something, they want to be repeated and focus on actions that are rewarded.
The same applies to games. The purpose of this study is to ensure that the game continues to enjoy
itself over and over again. Based on the artificial reward of the game, two reward methods of the game
are studied. It finds Converged Difficulty Reward elements of action game through Confirmatory factor

analysis in AMOS.
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Fig. 1. Dopamine pathways and their related cognitive
processes [4].
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Fig. 2. The compulsion loop in games [5].
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Fig. 3. Game difficulty [6].
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Fig. 4. Employee’s journey reward schedule [11],
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Table 2. Converged difficulty reward elements,

Fixed/Variable Element Fixed/Variable Element
F1/V1 User low Health Points F8/V8 Find the hidden path
F2/V2 Difficulty in achieving the task F9/V9 Immediate death element
F3/V3 Enemies with high health F10/V10 Limit user terrain structure
F4/V4 Flying enemies F11/V11 Limit user game system
F5/V5 Many enemies attack users F12/V12 Game project limit
F6/V6 Complex operation F13/V13 Hinder game perspective
F1/v7 Various traps
w8 bl was) dolE aas A%sl] §34 7] mde SYshAThFg. 5.
g dolx: BY 84E FEAT 22 Ao FEUAY mYS APsR L &
B AFA AH AlYd §FF dolx Y F& Q1A 2 JAE-X(CFA: Confirmatory Factor Analysis)
T o4 A 2 AY Atz vl 24 = < AABIAT B dFolA SAHARYPY e Y
4, 52 AY AY, Lol es A&, FAE 3435} BYE A5S dal Vs E43 2204 adEy
T B A B9 2240 4% 34, olHe 2 # (CFA) Z3}+= Table 33 Zth & SAMST 4 &
7], golzl & FA FAE Aofstes AY 7=, FA AaE v EFS Y t F(critical ratio) P<.05 7]
£ Afst= AlzE, ofoldl AR ¢ F2 shde FollA] t>1.96 oS Holn, A38H W 3 SHE
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Ag3tAct. 38 HEX = SPSS (Statistical
Package for Social Science) T2 283}
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Factor Aanalysis)< AAI3FAT

A AL §FA dolx B a9
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Table 3. Exploratory factor analysis results (EFA).

UMARAO| SEIR LHOITE2A0 25t 4 937

F12 | 926 | 19.11 | ===

Ingredient Ingredient
Factor No. No.
1 2 3 4 5 1 2 3 4 5
(HUR) F13 | 844 V13 | 912
Hinder Users
Reward F1 | 804 Vi | 9
(AAR) F2 886 V2 899
Achleyement F6 233 V6 .899
Achieved V3 332
Reward F3 805 -
(KER) F4 856 v 5%
Kill Enemy V5 876
F5 870
Reward 9 V7 855
9
(CSR) Ll 18 ¢ 830
Complex Scene F8 901 vo -
Reward F9 823 -
(GSR) F10 846 | V10 836
Game Setup F11 869 | V11 853
Reward F12 844 | V12 .853
Cumulative Varian 46. 66. 76. 83. 87. 21. 40. 55. 67. 78.
umuiative vatiance 672 | 003 | 065 | 234 | 416 487 | 076 | 105 | 242 | 426
KMO (Kaiser-Meyer-Olkin) 834 632
Bartlett's test of sphericity .000 .000
Table 4, Confirmatory factor analysis results (CFA).
No. A t P CR | AVE a No. A t P CR | AVE a
F13 | .923 - - V13 871 - -
HUR .850 739 915 .899 818 .807
F1 914 | 1521 | =% V1 783 | 2.01 *
F2 763 - - V2 781 _ _
AAR F6 867 | 8.02 koK .893 137 818 .866 764 783
F3 | 705 | 732 | wex V6 824 | 265 | ==
F5 849 _ _ V3 807 - -
KER .892 .805 .862 V4 892 | 890 | #xx | 943 848 844
F4 893 | 891 koK V5 710 | 7.98 | wxx
F7 959 - - V7 805 - -
CSR F8 927 | 19.65 | sk 910 773 941 V8 846 | 852 | #xx | 893 736 841
F9 877 | 1651 | sk V9 747 | 8.07 | sk
F10 | .949 - - V10 765 - -
GSR | F11 | 854 | 15.03 | = 903 157 935 Vi1 865 | 7.75 | x| 853 661 821

V12 | 7710 | 7.32 | sxx

Y= x2/DF(Q%)=1.829
GFI=.890, CFI=.965 NFI=.927, RMSEA=.083

A= x2/DF(Q7)=0.936
GFI=943 CFI=1 NFI=.920, RMSEA=.000
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Fig. 5. AMOS Model, (a) Fixed reward Model and (b) Variable reward Model,
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Table 5. Fixed reward structural model modification in—
dex and conformity,

R
e7<-—>KER 9.813 311 ok
e9<-->GSR 9.105 .163 ok
el<-->el2 8.709 -471 w3k
e3<-->GSR 7.046 -.152 *

A= x2/DF(Q%k)=1.243
GFI1=.927, CFI=.990, NFI=.954, RMSEA=.045
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Table 6. Fixed reward correlation results,

HUR AAR KER CSR GSR
HUR 1.00
AAR -.030(.000) 1.00
KER .515(.265) % .397(.157) 1.00
CSR .546(.298) 5 .156(.024) A23(.178)x: 1.00
GSR BATCT1T ) .060(.003) D61(.314)5: 563(.316)* 1.00
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Table 7. Converged difficulty reward survey average

results,
Fixed Average Variable Average
reward value reward value
F2 4.36 V3 4.57
F3 4.42 V4 4.39
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