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Abstract

Scoring systems are a key component of game mechanics, and provide a me-
chanism whereby players are rewarded with point value whenever they ac-
complish a task in the game. The growing complexity of scoring systems un-
derlines the importance of determining the degree to which the design of a
scoring system affects player satisfaction. However, this requires a compre-
hensive understanding of the functions and design aspects of scoring systems.
This study interviewed experts in the field of gaming to identify the 20 most
important functions of scoring systems with the aim of elucidating current
trends. The researchers then conducted a questionnaire survey among game
designers and avid game players to evaluate each of the 20 functions in 12
representative games. Finally, multidimensional scaling (MDS) was employed
to identify the main dimensions associated with the design of scoring systems.
Our results indicate that perceivability, controllability, and relation to achieve-
ment are the primary aspects of design in the scoring systems commonly
found in games.

Keywords

Scoring System, Game Design, Scoring Functions, MDS,
Scoring System Design Aspects

1. Introduction

The scoring system used in any kind of game can have considerable influence on
the satisfaction of players during gameplay. Scoring acts as a type of positive
feedback and reward system capable of spurring players on toward greater chal-
lenges (Shneiderman, 1992). Game designers have traditionally tended to adopt
quantitative scoring systems as a means of enhancing the enjoyment of partici-
pants in their gameplay. However, scoring systems are becoming increasingly
diverse, and the attitudes of game players toward these the systems employed
can strongly influence the degree of satisfaction they feel toward the game as a
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whole. Clarifying the relationship between scoring systems and satisfaction in
gameplay requires that one understands the design aspects and functions of
scoring systems.

Scoring often serves as a bridge between games and players, and thereby pro-
vides an indication of the degree to which game players are intent on achieving
the objectives of the game (Schell, 2008). In other words, scoring is a way of
measuring success (Rollings & Adams, 2003). Because scoring stimulates players
to act, game designers frequently design scoring systems as a system by which to
guide players through the game (Adams & Dormans, 2012). Burgun (2012) and
Bates (2004) indicated that games require scoring systems to increase the like-
lihood that a game will be played repeatedly. In this way, scoring could be seen
as a means of prolonging the life of games. The methods used in the presentation
of scores can be obvious or subtle. In interactive story games, scoring is not per-
ceived by players, despite the fact that the total score ultimately determines the
outcome of the game (Crawford, 2013).

Designers seeking to use a scoring system to connect players with games must
possess a clear understanding of how the system can influence the satisfaction of
the players. Such an understanding makes it possible to adjust the scoring sys-
tem for optimal effects. Howard and Sheth (1969) determined that an outcome is
considered acceptable only if it exceeds the value of the opportunity cost. Evans
(1976) indicated that a decline in one’s sense of satisfaction reduces one’s wil-
lingness to use a system. Scoring systems are generally used as instruments of
self-assessment and comparison, and can sometimes indirectly influence ga-
meplay (Wang & Sun, 2011). According to Malone (1981), score-keeping is an
important part of what makes playing a game a pleasurable experience. There-
fore, it stands to reason that improving the design of scoring systems would lead
to players feeling more satisfied with a game.

Increased diversity in scoring methods is making it increasingly difficult to
identify the specific aspects of scoring that have the greatest impact on player sa-
tisfaction. Without the means to classify scoring systems, game designers are
forced to implement scoring based largely on personal experience. This study
was an attempt to categorize the scoring systems used in commercially distri-
buted and relatively well-known games according to their functionality. Specifi-
cally, the process involved three steps:

1) Description of the functions of scoring systems.

2) Compilation of these functions into a questionnaire enabling the assessment
of scoring systems by avid game players and game designers.

3) Conversion of the results using multidimensional scaling (MDS) to determine
the potential psychological dimensions of the assessed scoring systems.

In the first step, analysis of scoring systems was conducted from the perspec-
tives of game designers as well as game players. Experts in the field of gaming as
well as individuals who frequent forums on game design were consulted to com-
pile a database of descriptive characteristics related to scoring systems. In the

second step, the resulting concepts were then used to produce a questionnaire,
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which was administered to game designers and avid game players with the aim
of assessing the scoring systems in several representative games. In the final step,
the design aspects of scoring systems were then categorized using MDS.

MDS is a dimension reduction technique used to convert data related to the
distance (or dissimilarities) between pairs of individuals in a group into the con-
figuration of the same individuals in space (perceptual maps). This is achieved
while maintaining as much as possible, the relative relationships within the
original data (in the form of distance or dissimilarity matrices). Following con-
version, proximal distance between pairs of individuals can also be used to
represent similarities/dissimilarities for use as inputs for MDS. Correlation coef-
ficient matrices are one example of using the degree of correlation as a repre-
sentation of similarity. The benefit of using MDS lies in its capacity to convert
high-dimensional data related to the scoring systems into a low-dimensional
configuration in space (perceptual map). Reducing the number of dimensions
makes it possible to represent core design aspects of the scoring systems. Com-
pared to principal components or factor analysis, both of which can also reduce
dimensionality, MDS usually gives a model of smaller number of dimensions
and its spatial configuration is generally easier to interpret. Furthermore, even
though that sometimes one cannot assume a linear relationship between dis-
tances and dissimilarities, multidimensional scaling nevertheless provides a sim-
ple dimensional model that is easy for one to grasp.

This study evaluated questionnaire data on 12 scoring systems. Collectively
these systems comprise 20 different scoring functions. These functions were
converted into dissimilarity matrices. The mean scores related to system func-
tion, as provided by game designers and avid game players, were used as original
data, with each function represented as a dimension. Thus, the data are multi-
dimensional. The researchers then used SPSS (IBM_Corp., 2012) to derive cor-
relation coefficient matrices for the scoring systems. Following conversion, the
correlation coefficient matrices were input into MDS for processing. The re-
searchers observed the elbow on the RSQ function (see Figure 3) and the stress
scree plot (see Figure 4) to determine how many dimensions to use in inter-
preting the scoring system. The researchers named the dimensions, each of
which represents a design function of a scoring system, after comparing the dif-
ferences between their two most extreme points.

This categorization scheme provides valuable insight into the distribution of
various scoring systems among the various types of games. After identifying the
trend of each axis, the researchers can categorize all scoring systems by type.
This will enable us to identify the design elements of scoring systems for differ-
ent types of games. The researchers can also study the scoring design of highly
satisfying games, searching for regularities in order to enable an exploration of
the relationship between the core aspects of scoring systems and gaming satis-
faction. Once the researchers understand the regularities of scoring systems for
different game types, the researchers can test whether gaming satisfaction could

be improved by adjusting scoring systems. Regularities identified in the design of
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scoring systems among the various types of games can be used to improve scor-
ing systems or serve as reference for designers aiming to deviate from current

norms and develop new gaming systems.

2. Method

This study adopted metric MDS to enhance the objectivity of our exploration of
the design aspects of scoring systems. Our investigation was conducted in two
stages: 1) identifying the intended functions of various scoring systems and 2)
assessing these functions in the context of existing games using a questionnaire.
The results were then analyzed with the aim of categorizing the issues that must

be considered in the design of a scoring system.

2.1. Rationale of MDS

This study employed multidimensional scaling (MDS), a dimension reduction
technique to describe complex data using a minimal number of dimensions. Be-
ginning with a similarity matrix, MDS can be used to uncover the hidden confi-
gurations—in other words, the dimensions—within a group of data. For an illu-
strative purpose, the researchers can take a color study as an example to demon-
strate how similarity/dissimilarity matrices can be used to identify these confi-
gurations. A group of participants were asked to evaluate the similarity of 14
different types of spectral color (Ekman, 1954). Each color was labeled based on
nanometer wavelengths (W434, .., W674). The participants were then asked to
compare the “qualitative similarities” between pairs of colors. Table 1 shows a
modified version of the similarity matrix provided by Ekman. It has been trans-
formed into an SPSS data set suitable for use by ALSCAL. The matrix contains

Table 1. Similarity matrix using data reported in Ekman (1954).

W434 W445 W465 W472 W490 W504 W537  W555  W584  W600 W6l0 W628  W651  W674
86 - - - - - - - - - - - - -
12 50 - - . - - - - . . . . .
12 44 81 - - . . - - . . . . .
18 22 47 54 - - . - - - - . . .
6 9 17 25 61 - . . - i - - . .

7 7 10 10 31 62 - . - - - - . .
4 7 8 9 26 45 73 - - - - - . .
2 2 2 2 7 14 22 33 - - - . _ .
7 4 1 1 2 8 14 19 58 - - . - -
9 7 2 0 2 2 5 4 37 74 - - : .
12 11 1 1 1 2 2 3 27 50 76 - - .
13 13 5 2 2 2 2 2 20 41 62 85 - -
16 14 3 4 0 1 0 2 23 28 55 68 76 -

Adapted from “Dimensions of color vision” by Ekman, 1954, Journal of Psychology, 38(2), 467-474.
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the averaged judgments of 31 participants regarding the similarities of 14 colors
(wavelengths). The higher the score, the more similar these colors appeared to
the observers. The matrix was then input into SPSS for dimension reduction us-
ing MDS.

The resulting scree plot (Figure 1) clearly shows that the elbow falls between
two dimensions, which means that spectral colors can be adequately described

using two dimensions. The perceptual map (Figure 2) illustrates the distribution

Scree Plot
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Figure 1. Stress scree plot. Adapted from “Dimensions of color vision” by Ekman, 1954,
Journal of Psychology, 38(2), 467-474.
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Figure 2. Perceptual map for Dimension 1 and 2. Adapted from “Dimensions of color vi-
sion” by Ekman, 1954, Journal of Psychology, 38(2), 467-474.
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of the 14 colors among the two dimensions, with a configuration resembling a
color wheel. The differences between the extreme points of the two dimensions
show that in Dimension 1, colors approaching W610 are closer to cyan, and col-
ors closer to W490 are similar to magenta. In Dimension 2, colors approaching
W555 are closer to yellow, and colors closer to W434 resemble blue.

Scoring systems are extremely complex. The researchers must first objectively
ascertain the attributes of scoring systems, and then have game designers or
players compare the similarities of attributes against systems. The distance be-
tween scoring systems is used to build the dissimilarity matrix. Next, MDS is
used to configure each scoring system using a minimal number of dimensions.
Lastly, the researchers evaluate the meaningfulness of each dimension by com-

paring the difference between its two most extreme points.

2.2. Functions of Game Scoring Systems

Most scoring systems are designed with a number of functions in mind, and
many scoring methods are subtle in their effects. This made it exceedingly diffi-
cult to identify a set of scoring functions directly from the literature or game
manuals. After discussion with a professor of Digital Media at the Georgia Insti-
tute of Technology who has over 20 years of industry and academic experience
in game design, the researchers selected 35 commercially distributed and rela-
tively well-known classic games (Table 2) based on game types and studied the
functions of their scoring systems. In order to avoid biasing the game selection
towards any particular region, the researchers chose iconic games that are ex-
tremely popular in both Asia and the U.S. Despite slight differences between
these two regions, their gaming interests are very similar. After the initial analy-
sis, the researchers eliminated games with highly similar scoring systems and
identified a list of 15 functions. The researchers then posted these findings on a
well-known website dedicated to game development, Gamedev.net, asking par-
ticipants to comment on and make suggestions. The four participants in the
discussion comprised three game designers (with 5, 25, and 27 years of industry
experience, respectively) and one game reviewer (who had posted over 7000 re-
views at GameDev.net). Inputs from these participants were integrated into the
final list of scoring functions. Following a final revision and confirmation from
the professor, our analysis provided a total of 20 scoring functions, as shown in
Table 3.

2.3. Rating of Scoring Systems

e Participants in questionnaire survey

Our participants were avid game players or designers, who were required to
have a certain level of existing knowledge about these games. All of the partici-
pants should have more than five years of experience playing games. Game de-
signers should have at least one-year experience in game design. This criterion
required us to employ purposive rather than random sampling. The researchers

posted an invitation on the PT'T Game Design board to recruit game designers
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Table 2. 35 classic games.

Genres No. Games
Action 1 Pac-man
2 Super Mario Bros
3 Asteroids
4 Space Invaders
5 Street Fighter
Strategy 6 Civilization
7 Starcraft
Role-Playing 8 Dungeons & Dragons
9 Final Fantasy
10 Zelda
11 Ultima online
Sports 12 Pong
13 NBA2K13
14 Major League Baseball 2K13
15 Madden NFL 25
16 F-1 Race
Music 17 Dance Dance Revolution
18 Rock band
Simulation 19 Black & White
20 The oregon trail
21 The Sims
Adventure 22 Zork Nemesis
23 Nancy Drew: Alibi in Ashes
24 Uncharted
25 Bioshock
26 Monkey-island
27 Myst
Casual 28 Angry birds
29 Crystal Quest
30 Tetris
Social virtual world 31 Minecraft
32 There
Facebook game 33 Candy crush
34 FarmVille
35 Words with friends
32 0’::’ Scientific Research Publishing
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Table 3. Functions of scoring system.

No. Function Description
1 Goal To serve as the goal of the game
2 Guidance To guide players to perform certain actions
3 Feedback To present positive or negative feedback
4 Extension To encourage players to continue playing
5 Measurement To measure abstract concepts
6 Differentiation To differentiate individual players
7 Advertisement To serve as an advertisement for prompting new players to join and old player to play again
8 Restriction To restrict the actions of players within a certain range of values
9 Time To restrict the actions of players with real time
10 Assistance To can assist players to enter a new level
11 Plot To influence the plot of the game
12 Achievement To guide the setting of personal goals
13 Progress To serve as a criteria for reaching another level or status
14 Status As an expression of player status
15 Identity As an expression of identity or prominence
16 Conversion To enable conversion from one type of currency/points/entities to another
17 Sharing To be shared with other players
18 Competition To serve as a standard for competition among players
19 Control To be controlled or distributed by players
20 Concealment To be concealed and not easily seen or perceived by players.

and avid game players to fill out an online questionnaire survey (Table 3). PTT
is a well-known bulletin board system (BBS) in Taiwan, with over 100 game de-
signers participating in discussions on its Game Design board. To overcome the
difficulties in recruiting willing participants, the researchers also invited some
game designers from Softstar Entertainment Inc. (where the first author pre-
viously worked), and other game developers to take part in the survey. The re-
searchers obtained data from a total of 34 participants, including eight avid game
players and twenty-six game designers, eleven of whom had more than five years
of experience and fifteen of whom had between one and five years of experience.

All of the participants had more than five years of experience playing games.

2.4. Classification of Scoring Systems

e Online questionnaire

The questionnaire shown in Table 4 was used for evaluating the 12 scoring
system. The questionnaire was compiled on the online questionnaire system, my
Survey. Each item of this questionnaire is a five-point Likert scale with which the
participant was to evaluate one of the scoring system functions listed in Table 2.

The participants were asked to estimate the proportions of the 20 functions in
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Table 4. The questionnaire used for rating.

Tacuds  incades  incugee 17095 o8

1 Goal To serve as the goal of the game O O O O O
2 Guidance To guide players to perform certain actions O O O O O
3 Feedback To present positive or negative feedback O O O O O
4 Extension To encourage players to continue playing O O O O O
5 Measurement To measure abstract concepts ©) O O O @)
6 Differentiation To differentiate individual players O O O O O
! A Teeembeenmomm oo o o 9
SR Tpmledeae oo o o o
9 Time To restrict the actions of players with real time O O O O O
10 Assistance To can assist players to enter a new level O O O O O
11 Plot To influence the plot of the game O O O O O
12 Achievement To guide the setting of personal goals O O O O O
s mws  mmmmbess o o o o o
14 Status As an expression of player status

15 Identity As an expression of identity or prominence

o Comemion L oo oaoiee © O O © 0O
17 Sharing To be shared with other players ©) O O (@) (@)
18 Competition CZ;;Z:Z;Z Zzzz;a;i }{Z:s @) O O O O
19 Control To be controlled or distributed by players O O O O O
20 Concealment To be concealed and not easily o o o o o

seen or perceived by players

the 12 scoring systems, ranging from “does not include” to “strongly includes”.
Representative examples were provided to prevent participants from being con-
fused with regard to the subtleties of various scoring systems. The researchers
also added links to videos for a number of the example games to illustrate the
form and function of the various scoring systems.
e Multidimensional scaling

This study employed the built-in MDS function (ALSCAL) of SPSS for the
processing of the data in Table 5 into distance matrices showing dissimilarities
among the various scoring systems. This made it possible to proceed with di-

mension reduction and the computation of perceptual maps.
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Table 5. Assessment results of game scoring system. A: Top score system, B: Health system, C: Evaluation system, D: Experience

point system, E: Abilities system, F: Talents system, G: Resources system, H: Moral-calculus system, I: Trade system, J: Plot scor-

ing system, K: Pong scoring system, L: Timer system.

Goal
Guidance
Feedback
Extension

Measurement
Differentiation
Advertisement

Restriction

Time
Assistance

Plot

Achievement
Progress
Status
Identity
Conversion
Sharing
Competition
Control

Concealment

A
87.65
68.24
77.65
70.00
58.82
65.29
51.76
51.76
61.18
75.29
53.53
82.94
82.35
71.76
74.71
55.29
67.65
88.24
52.94
50.00

B
71.76
79.41
75.29
50.59
60.59
61.76
41.76
72.94
52.94
57.06
54.71
72.35
68.82
85.88
55.88
40.59
47.65
71.76
63.53
48.82

C D E F G H I J K L
92.35 85.88 76.47 80.59 72.35 78.82 80.00 80.59 91.18 91.18
88.24 81.76 87.06 85.29 86.47 87.65 83.53 85.88 84.71 88.24
84.12 73.53 75.88 73.53 73.53 83.53 72.94 78.82 81.76 81.18
77.06 85.29 71.18 72.94 67.06 64.12 80.00 66.47 64.12 67.65
74.12 65.88 67.06 64.71 63.53 72.35 68.24 72.94 60.00 62.35
71.18 77.65 84.12 87.06 50.00 78.24 60.59 62.35 70.00 61.76
60.00 60.00 60.00 64.71 50.00 60.59 68.24 61.18 57.06 58.82
65.29 75.88 74.12 75.29 82.35 73.53 75.88 74.12 60.59 78.82
64.12 61.76 48.24 44.12 65.88 54.71 65.88 49.41 53.53 78.82
75.88 82.35 71.18 69.41 62.94 74.71 64.71 81.76 56.47 74.71
57.06 66.47 58.82 54.71 62.35 86.47 59.41 94.12 45.29 55.88
88.24 81.76 74.12 77.06 69.41 84.71 79.41 70.59 79.41 90.59
80.00 81.76 65.29 74.12 72.35 81.76 64.12 88.82 60.00 78.82
79.41 80.59 84.71 78.82 73.53 80.00 67.65 64.71 80.00 67.65
75.88 72.35 65.88 64.71 54.12 78.24 71.76 50.00 66.47 57.65
44.12 50.59 40.59 45.29 61.18 36.47 80.00 30.00 28.24 31.18
71.18 58.82 51.18 56.47 51.76 46.47 60.00 40.59 57.06 55.29
93.53 64.71 65.29 65.29 74.71 52.94 61.18 37.65 91.76 84.12
66.47 74.71 82.94 89.41 85.29 70.59 75.88 61.76 53.53 52.35
40.00 39.41 49.41 51.76 42.35 57.65 38.82 80.59 35.29 32.35

3. Results and Analysis
3.1. Assessment Results of Game Scoring Systems

Table 4 presents assessments made by the 34 participants with regard to the 20
scoring system functions and how they pertain to the twelve game scoring sys-
tems (A to L). Each cell contains the mean score awarded by the participants for
one function associated with scoring systems. For example, when “Does not in-
clude” is selected, the Goal function of the Top score system earns 0 points. In

» <« »  «

contrast, the assessments of “Does not include”, “Maybe includes”, “Slightly in-

» o«

cludes”, “Includes”, and “Strongly includes” receive 25, 50, 75, and 100 points,
respectively. The total scores awarded by participants for the Goal function of
the Top score system was then divided by 34, resulting in 87.65, which
represents the weight of the Goal function in the Top score system. The first
column lists the functions of the scoring system with the scoring systems listed

across the top.

3.2. MDS Data Analysis

e Scree Plot

The MDS process requires that the user determine a reasonable number of
dimensions for the perceptual maps, based on the patterns displayed in the scree
plots. Figure 3 and Figure 4 present the scree plots based on RSQ and stress. As
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Figure 4. Stress scree plot.

the stress scree plot does not show a clearly distinguishable elbow, the research-
ers used the RSQ plot to determine the number of axes. The researchers found
that three axes could be used to explain approximately 90% of variance. Any
benefit to be gained from using more dimensions would be overshadowed by the

increased complexity in interpreting data. Therefore, the researchers employed
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three axes to explain the scoring systems in order to provide sufficient explana-
tory power.
o Perceptual maps

In the Figure 5 and Figure 6, the perceptual maps present the distributions
associated with the scoring systems in three-dimensional space (Table 6). For
the sake of convenience, the researchers deconstructed the maps into two-di-
mensional figures: first axis-second axis, first axis-third axis, and second axis-
third axis (X, Y, and Z). The axes were designated according to their two most
extreme points. A group of analysts, each equipped with five or more years of
experience in game development, was then assembled to propose names for the
axes according to differences between the two extreme points. Analyst 1 is the
author of this paper and has experience developing multiple MMORPG at
Softstar Entertainment. Analyst 2 is a game designer at Interserv International
Corporation, and has developed Internet community games as well as game
apps. Analyst 3 is a game designer at IGS and has developed many types of ar-
cade games. Following in- depth discussion, a consensus was reached. The first
axis involves the plot scoring system and the Pong scoring system, the main dif-
ference between them being the perceivability. The two most extreme points on
the second axis were the trade system and the timer system, with the greatest
difference in controllability. The two most extreme points on the third axis were
Top score system and the health system, which differed most in achievement.
Thus, following a group discussion, the three axes were named Perceivability,
Controllability, and Relation to Achievement.

Perceivability indicates the level of awareness players have of their scores.
Controllability refers to the degree of control assigned to players with regard to
the scores they receive. Finally, relation to achievement refers to the importance
of the score to the players. Each type of scoring system provides specific means
by which players can connect with the game. The three dimensions are analyzed

in detail in the following Discussion section.

Table 6. The 3D coordinates of all scoring systems used in this study.

H R = w1 OH"EH OO »>

Scoring systems

Top score system
Health system
Evaluation system
Experience point system
Abilities system
Talents system
Resources system
Moral-calculus system
Trade system
Plot scoring system
Pong scoring system

Timer system

Reference Dimensions
1 2 3

Tetris 1.3186 0.4973 —-0.9630

Street Fighter 0.0635 0.5484 1.4482
Dance Dance Revolution 1.2122 0.1688 -0.9149
Final Fantasy -0.1321 —0.4990 —-0.8118
Dungeons & Dragons —-0.4651 —0.4109 0.5552
World of Warcraft —-0.4605 —0.9634 0.2110
Starcraft 0.1247 -0.9704 1.1625

Black & White -1.5397 0.3153 —0.5341
The Sims 0.3916 -1.8279 -0.3372
Heavy Rain -3.0778 0.8361 -0.2108
Pong 1.5388 1.0142 0.6785

F-1 Race 1.0259 1.2915 —-0.2836
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Figure 6. Perceptual map for Dimension 1 and 3.

4. Discussion

This study used multidimensional scaling (MDS) to identify the following three
aspects of scoring systems that should be considered in the design of games:

perceivability, controllability, and relation to achievement.

o
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4.1. Perceivability

This dimension refers to the extent to which players are aware of the existence of
the scoring system. This affects how immersed players become in the game and
what gaming strategies they develop. Highly perceivable scoring systems are
usually used in games that require decision-making strategy. Players make deci-
sions that reduce/increase their scores in order to maneuver themselves into
more advantageous positions. Games with strong story appeal, on the other
hand, employ less perceivable scoring systems, to prevent players from shifting
their focus from the storyline.

¢ Highly perceivable

A perceivable scoring system means that players can see and refer to their
scores, which are usually displayed as numerical values on screen. Players can
adjust their behavior based on their cumulative scores, which indicate their per-
formance. Score-oriented games usually have highly visible scoring systems. In
baseball games, for instance, the final victory is determined by the scores of each
team. Players must understand their scores in order to devise offensive or defen-
sive strategy. Puzzle games like Zetris (Pajitnov & Pokhilko, 1984) are also de-
signed to encourage players to pursue higher scores. Current and personal best
scores are displayed on-screen so that players can comprehend their position at a
glance.

e Barely perceivable

Games with this rating have scoring systems that are not easily visible to play-
ers. This approach is mainly used to prevent concern over scores interfering with
the experience of the game. It is intended that players make decisions based on
what is shown on screen, with each choice having a corresponding point value.
Scores are then tallied in the background and the results used to determine the
progression of the player through the game.

In the interactive narrative Heavy Rain (Sony, 2010), no scoring system is ex-
plicitly explained or blatantly obvious. Rather, the scores are tallied in the back-
ground according to the decisions made by players throughout the game. Even
though the scores are not easily perceived by players, the total score plays a cru-
cial role in determining the outcome of the story. Open world games, in which
players have scope to engage in destructive behavior, often have an embedded,
albeit invisible, ethics system to encourage players to take responsibility for their
actions. The development of the player through the game is based on the ethics
score, which is increased by constructive behavior and decreased by destructive
behavior. Many role play and virtual romantic games have non-perceivable
scoring systems based on intimacy and attraction. The game is designed to en-
courage the player to observe and react to changes in the behavior of the other

virtual characters without being able to view the attraction score.

4.2. Controllability

Scoring systems can also be categorized according to the amount of control

players can exercise with regard to their scores. Controllability affects the free-
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dom of players to manipulate their own score and whether they can employ
multiple game strategies. In highly controllable scoring systems, scores represent
a quantity of resources that can be converted into other resources of an equiva-
lent value. Scoring systems with low controllability usually have fixed feedback
mechanisms; although there is limited scope for players to change or convert
scores, the feedback indicates whether an objective has been achieved.

¢ High controllability

Adams and Dormans (2012) listed four functions of economies: production,
consumption, transfer, and consumption of resources. Scores can be used to in-
dicate a quantity of economic resources or converted from one resource into
another. In strategy games such as StarCraft (Blizzard, 1998), scores represent
quantities of resources in the form of units. Players are able to combine resource
units to produce other resources of an equivalent value. This concept is also ap-
plied in 7he Sims (Maxis, 2000), in which currency can be converted into furni-
ture of equal value.

The skill points earned by players in some RPGs, such as World of Warcraft
(Blizzard, 2004), can be freely distributed by players in order to influence the
professional development of their character, which can have a significant influ-
ence on their capabilities later in the game. This method is also common in role-
playing sports games such as the MLB 2K (2K, 2005) series. Following each
game, the system rewards players for good performance by endowing them with
skill points, which can be applied by the player to enhance the skills they seek.
Bartering systems in games such as 7he Sims can also be considered a type of
point distribution system, in which players determine the means by which to al-
locate their money in the purchase of virtual products.

e Low controllability

Some aspects of scoring allow limited participant control. These are generally
determined according to the designers who implemented them, such that the
players must passively accept these factors as a predetermined mechanism. For
instance, players in a basketball game can only score between one and three
points for each shot. In speed-based games, timers present fixed values that ap-
ply to all players, meaning that players are unable to manipulate time at will. In
puzzles games such as Tetris, different numbers of tiles correspond to different
point values. Players have less opportunity to control these scores as they are

generated through predefined feedback mechanisms.

4.3. Relation to Achievement

Scoring systems can be divided according to their objective meaning to players.
These objectives may be goal of a game or the psychological objectives of the
players. This dimension affects the lifespan of the game. A player who no longer
feels challenged to achieve something in a game is significantly less willing to
continue playing the game. The greater the level of achievement offered by the
scoring system, the greater the level of challenge.

¢ Highly correlated to achievement
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Some scoring systems do not influence the progress of the game, but rather
indicate the personal achievement of a player. For example, gaining a high score
is not the primary goal in Tetris; however, many players attach greater impor-
tance to gaining a high score than to achieving the objectives of the game. The
desire to obtain a higher score sometimes presents a challenge that players can-
not resist. The rating system in Dance Dance Revolution (Konami, 1998) eva-
luates the dance moves made by players during the game. Each move corres-
ponds to a certain number of points, and players can receive higher scores by
adjusting their movements and the precision of their timing.

Many pay-per-use gaming systems use this type of scoring system to encour-
age players to play a game repeatedly in order to obtain a higher score. This
concept is also implemented in gaming consoles to extend the lifespan of games
that would otherwise be played only once or twice. Players spend more time
trying to break their own records or the scores of others and thereby gain a sense
of achievement. This characteristic of encouraging participants to play repeated-
ly can also be found in other types of scoring systems. One example is the skill
points in RPGs, which encourage players to try out characters that feature dif-
ferent skills.

e Barely correlated to achievement

Scoring systems that have a low relation to achievement are generally binary
in nature, such as the health system in Street Fighter (Capcom, 1987), in which a
player ends up either alive or dead. Achievement related to these scoring systems
is not viewed as an objective target. For example, the resources in Starcraft can
only be converted into other valuable resources. Accumulating these resources is
necessary; however, the sense of achievement is experienced as a secondary ben-
efit.

4.4. Three Dimensions in Scoring System Design

The results above are meant to clarify for game designers the aspects of scoring
systems that should be considered in the design of games. The researchers also
present the distribution of various types of scoring system in the most common
gaming categories. For instance, the scoring system in RPGs is based mainly on
controllability and relation to achievement, whereas interactive narrative games
adopt a more subtle scoring approach that is less perceivable to players but ex-
erts significant influence on the outcome of the game. Racing games use a sys-
tem of timing, which presents low controllability but higher relation to achieve-
ment and perceivability. Clearly, scoring systems differ in their design aspects.
The researchers believe that the degree of influence each of these design aspects
has within a scoring system influences the satisfaction of players. By optimizing
the proportion of each of these aspects in a scoring system, the researchers can
increase their value.

Scoring systems largely determine how long players stay in a game and
represent the most obvious form of feedback with regard to the choices made by

a player or the player’s performance. As such, the scoring mechanism has an es-
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sential impact on player satisfaction. Scores can be tangible or intangible, and
exist in any form within a game. They can be presented in the form of numbers,
text, or images or be entirely hidden from the players. The feedback provided by
a scoring system also varies from game to game. Regardless, the purpose of
scoring is to quantify the performance or status of players. If the scores that are
awarded fall short of player expectations, players can feel disconnected from the
game, which undermines player satisfaction. In contrast, when players are able
to connect the scores they receive with the values that the scores represent, they
are more likely to continue challenging themselves in the game. Unfortunately,
game designers are often over-dependent on the scoring system, which fre-
quently leads to an excessive number of scoring systems in a game, some of
which are neglected by players. Such scoring systems are easily neglected by
players, but designers still hope that they can prolong the duration of gameplay.
In this case, it is even more crucial to consider what a scoring system means to
players, whether players can connect with the game through the scoring system,
and how satisfied players are in the scoring system. Excessive numbers of scor-
ing systems can confuse players, such that the scores lose the meaning that de-
signers had hoped to achieve. When game designers consider the relationship
between scoring systems and player satisfaction, they generally focus on the
balance among game parameters. Receiving rewards for their actions helps to
increase the satisfaction felt by players; however, the researchers believe that the
purpose and presentation of scoring systems also affect the gaming experience of
players. Game designers must understand the feelings of players towards scoring
systems to enhance the feeling of connectedness with the game.

With regard to research limitations, the researchers were unable to employ
random sampling (purposive sampling was used instead), due to the require-
ment that participants have a certain level of existing knowledge about the
games. Also, the range of our study does not cover all types of scoring system
used in contemporary games. It is difficult to include more than 15 types of sti-
muli in MDS. More stimuli require participants to evaluate more items, which
affects the quality of research. Therefore, the researchers focused on globally

popular, commercially marketed games when selecting scoring systems.

5. Conclusion

Our results provide a valuable reference for game developers in the design of
scoring systems, allowing them to consider beforehand the experiences they
want to convey via the scoring system. The results show that the various scoring
systems are evenly distributed among different types of games, which means that
scoring systems do not simply give feedback to players but also have their own
substantive uniqueness in different types of games. As for the niches that various
scoring system combinations may have in the functional implications of differ-
ent types of games, this requires further investigation. Future researchers could
delve into the distribution of these design aspects in the scoring systems of

games that bring greater satisfaction in order to determine the correlation be-

42

K2
10,0
o2

Yo% Scientific Research Publishing



C.-l Lee et al.

tween player satisfaction and various scoring systems. This could also help to
reveal patterns in the scoring systems used in particular types of games. The ex-
ploration of scoring systems from these aspects could further our understanding
of how scoring systems influence players, whether they have significant interac-
tion effects with game type, and whether certain game types can use scoring sys-

tems with certain dimensions.
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