v 7 — 5 DFENZHOWT DO

— 7 —{KERIZKIFT TR DORRE —

PP R F
EREE WA T 4« TR

201249H

I AL



VF 3 — A DBFEIZ O T DORFSE

— 7 0 —{FRICKIE TR R OREFT —

Study on the role of sound in video games
— Review of effect on flow experience —

PR AIL

Hisae, Kajiura

T KT HNEEEFERAT « THER #HLERX
A Doctoral Thesis Library, Information and Media studies
University of Tsukuba



HAEHR

AL TROBEICHHBEERE 1L, ©F7 47— 210, @5, T8N
BNTWVEN, MOLIZHTERNTOHDEZONNE-& Y LW tithboT. &
FiX, T A —LAOFEEITABRICHTGINTETHY, TENEITLTLAT
20D, BEEMTILBEHN SN2, LW M AR > T

T, ETATS—LORECRELER DL L, T AT — LEHERT 2EGH
BOEM LRI, WA LTHREOMRAZHET 500 U T roiERE
WA HFAET—H L Cne. BIEICE > T, BT 47— AFHIMIcY 710
BREWIBBEIZOWTIERFICERSINTR, T T —LDOZERNRHEA T
BV, SEIERA-V—D=—XZETIHIERT, ET7 47— LDEHBERT
BhEILELRBOONIOWNT, FRMHIEEE > TWAaw.,

T AT —LDOEBE S — AT AL nWOIHEANEE XL L, FT—2T A

ZOWTOME & W) DI, BEROBEFAPLICTOA TS, HRE AR
HLOIZLEBLRWOD, EEOLIIC L THEBEZERLEZOBONONE W) H
e AL T, BEORFHIFERORY TEIRW. F—AT7HF A& LT
DEBLVIOIX, TARBLOFENF—LITEITEA D &) EEM 22 HIK
ICE>THITOENTWDEONRBRTH S, F—LEERTIE, HFENEEICEL
LEBECEBONT, VT U T4 DBRE NI BRICEBO TITRKERICH D DT,
BERERE WO, 2FEVET AT —LZOLDODOHEENRBEHEISNT v
ALWVWSTEBEZORTLV G, F—LT A VIEET AT —20HNTH D %
LE] ICEREZBWEHAIZ > TEZLNLLIRETHD, L5-2TWND,

FHLEWIDIE, ix, BLIZHMETDHITATHD. ZOELNVEENE
THET—=LIMTENTNL2DOTHLb, ETHT—LDRELIITHFERIZE-

THEBEZZITTVDHITEWRY, LEFETE . BEC, HFROEERIC X > TH



EHORIRFLOBANIHBELZ T L ENPALNIINTWDS., BT 47—
ADOFBIFREDGREFTICRNT D LN TEDLN, HRT LT R FRAKITE
LELGNDHDT, IRBFIZONTSH, RBANCEEZERZDZZNBZLN5.
AKX ET AT —2OEBOERLZWONITHZEEHMEL, F—240D
WLEZHONWT, 7a—2H, SEIERAEIORMEITOZEELE. B
RIZIE, FEBIRLIOBIHNTVDEEWIRMERIEL, ¥—AIZBb D
NEWIIRNFIPFHANDR L S L OBEELBFIL, S 6I12F, EAREELZMNTD
ERWVDMNIZONWTHRFZIT) 2 L& LT

ERICHWIZET A7 — 0%, BIAEDMKRITH Y, 77— L OREIZEF TE,
FREDRETEODRENEHENCHG N EEZONDT 7 a P —LDHND
HETHMEICBEN R TH LI Ty VLY — o2 lT 2L L LT

FRIZOWTIE, BEIC, BAICEELEIDZENGLoTWDL I END, &
—LADHERIIPWATWND FREZELS ZLITL - T, 7o —KBRET VO
oy, TROLRICEEL XN EZLNTE. HRFICONTIE, HE
TABELVWOIBANSLEZD L, F—AEEONRYROZFDOEEEL [H%T 5
T L, ABEMOBMERLEBIEN AL AL IV IBRE->TND
1 O2HEBEOHREERF > TWDH LB B, [T 58] ILHE L RRICHREE
&, T2 7 BRRNCEN TN BEZ 525 THLE., 20X R0FEZIT
BDE, ETAT 20T VAT —IZBWTE, F—algEELE THHL, %
LEZXOHDL) BRI 25055 T2 THkik) 2 EF, 77— 208{ECT
BICG ol (A I T REoTVD] DIREIXTST—2&28ETL R &L
FH5Z IRy, F—AELIThHL7rn—%2EbsEDL L VI RMENL T,
¥l ERTIE, TNETOMREEREX, ©T 47 —20FBTHLEREHE
FIZOWT, F—LDELSOBGEERZ 7 LAY —ICBW\WTTH> 2L & LT

ET A=Al ANE NI DL, AT —DMIZ S — L E R T D AN
WS, Tuy LTS =AW S DX, BENERNT, LAY —IiZT5— LD
BIEICEF LTV DARERD L. ZOOT LA v —IXFICTF — HNTERZ T
TEY, FICEENRAPRNIEREZZOND. RTVWHANTTF—20HEL L
ROWAROTEIZT —AMCEREATTELT, FICEERNNI ZENEZDL
NEOT, FELOEFICL--TT7 o= T2 EHHI L. F—2Z2 AT

#



HANONSGEZEZDE, BobHA2 LT LAY —OB TR TWLEE, BE
ICHERENTT VEDERRT Tl LZ R T LORBHEICHET LN TES.
%2 EBRTIE, F—AICBEbDADONBIZL > TH—LDHE L SOFHRITEND
o EHHENDLDT, A —, B, HEETEREZITIZLE L.
KBIC, EFAF—L0FBEL LT, PARTEZMNTEZLROVONIONTH
HEToT. BRIZOVWTIE, F—LIZABLE, HISEEMNTL &7 o —3
BT 5LTPRILZ. ZIREFICONTE, BOLRXALTRATERDL L, HMERE
P L7 —NETEPRILE. ©EF 45— 20FBEL L TEARE A
T2 LERBVOPPHLNITENE, BEOFBNRIBIRFENTREIZRD &EE
AT, IREF LV OITT— 2 OMELNRIITRELT 2 L L2 — DRI
o THIEZIT 2 HE RO T, F—2OEFITHENLERICH~D L, LT —
LIEE LT LEEZ2D. B 3FERTIE, BT =L EALEEEZMITD L
BWDNIZHONT, F—=LAT YA OBREND, F—LCIVEELLLETHD
IREEZHNTEREZITO L L LT

1 ERTIE, EREPRECEREZITo. EROME, LA Yv—ltbBW
TiE, TS, BHAEZORY] FEMIC L7 — 3B TFABIC TR o7z, FH
DAATT 4 TREHRICONTHRL, 7r—%2@mD 5 &I hRIFENLI T,
Fiz, DRENML E T —ICBLITRO NN o7

B2 FBRTIE, B 1ERT7r—ICEARD LN EREH N TEREIT-
e, FEBROFER, LAY —LRTWIBEICEBNTIE, FHNEENMIS L
H—3AEIC TR o7, —F, RTWOHHREFRICEWTIE, MHSEEPH LT
B3 AEICER o HEHEICBO TR, BRI —20RLESEFAESED
EWVWIORREIEATHZ LN TEZ., LAY =D T =22 R TWAEEIC
BWTHE, A Y —ERERDETHY, AT ANEELIBNH ETDE0
IRFIEY TR oo, BREEWINHL, T AP —LEMELTrF— A%
FLTWE W) Z ez,

B3 ERTIE, TEBOF—LTHA L EWVWHIHEEALD, F—AICXVESLE
FTHOINMRGTEZANT, 7a—%20 EXE5 L0 HEPFED OIS I
BWTEREZT-oH. DRTOBEL VOIBALLIToHEH 1 EROBRII7 0



—ICRETES, DREFOEBLEVWOIHTIEI T e —ICEEL 5 X 5B TIERWE
ENGMoTDT, IREEFEOHF LV OIBENL 7 —OB{bERE LT,
EEROMER, BN IR EEOLXMFIZEBNT, FEBRTLI2ERD (H) 2 1F
) DEMERDIEFTIL, Tue—2ARICET . &b, ToEMEIOHIITM
Kb DOTHDZ ENPL N7,

FLHELT, ETATF—L2OEFEL, LAY —IZBWTE, EEEWVOM
NS VI 72D Z LRI N, HIEEICBNTIE, F—AIC/hs T

TS, DOREHM T E2MNTD L, F—20FETHDL RLS] ZHIES
EOMRDB DD N ole. ET AT —LDOEBEIT —LDHEL IO It
WTND EWI R EFEAT 22 LN TE 72, FEHEB TR BT ORI &
STT—LNRELWEE LT, BEERPREIND LW RRIZEND A,
BES —LDONEN DT — AT A v EBZDHHEIC, BEHE L VO HATOR
AEVWIDITEERNHDEEBERD. ETFTF—20FEL LT, CAREZMT
CHRVLWONEWD L, B ART 4 LV HLIBRERMR AT LD LD
7 TES) OF&MT, HilieEaloboREEM R IH6) O0FxfMiT5L
BWewWws Zenghotc. I, F—ATHFA L L LTHEREEEZZ LA
X, BiIZEO ImE) 2 [H6E] DMEEREZMIRITAVERWE WS 21T TR
R+ T, TOHPRITHHTHY, 7u—% EiFEIT 5 &0 ) OIFREEZR O T,
ELWHEIZIZ 7 e =2 ERDEMERE 2T, £ 9 TiEhnwhm i EMARE
T HEWVWD KO, EOMAEDLEFIZOVWTORPDEEIZRD Z LD
LY



The fundamental interest of the author of the present paper was to ascertain why sound
effect did accompany video games in a routine manner. The author entertained doubt
about the role of sound in video games in view of the fact that their sound levels were
freely adjustable and it was possible to play games without any sound.

A brief history of the development of video games shows that the technical challenge
of images and sounds, which are essential components of video games, was unanimously
oriented towards the realization of real world, that is, the pursuit of reality. While the
challenge of the pursuit of reality in video games in terms of technology has been
sufficiently achieved, currently video games are becoming more diversified. That said,
the current situation is such that there is no agreement on the handling of images and
sounds in video games in the future in meeting the needs of the user.

When sound effects in video games are considered from the viewpoint of game design,
the focus is placed on examining how images in video games are made. In other words,
technical review on how to find a suitable image and how to create the image required is
preferably conducted rather than examining sound effects, to the best knowledge of the
author. Currently, sound and sound effects in video games are added intuitively to suit the
game. In the highly competitive video game industry today, the pursuit of reality is at the
last stage of development. Thus, greater emphasis now must be placed on the
“enjoyment” of video games rather than on examining the structural complexity and
balance of them.

Music is originally designed for enjoyment. From this fact, the author reasoned that the
enjoyment of video games might be influenced by the addition of music and sound effects.

It is well known that our state of mind as well as recognition of event is affected by music
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listening. Sounds in video games are mainly divided into music and sound effects. Most
sound effects are also music and thus it was considered that they might affect recognition.

In this paper, in order to demonstrate the significance of sounds in video games, it was
intended to assess the influence that the addition of music and sound effects to video
games might have on the flow experience on the basis of the concept of flow proposed by
Csikszentmihaly.

The type of video games chosen for this experiment from among a variety of
action-based games was block-breaking games. As they required a continuous handling
and concentration from the player, the author thought that the influence of music and
sound effects might be easily noticeable.

As pointed out earlier, it is well known that our state of mind as well as recognition of
event is affected by music listening. From this, it is possible to assume that listening to
music behind the games may have an influence on sensibility in the model of flows, in
other words, sensibility-associated challenge, or challenge derived from sensibility in the
model of flows, while the sound effects have two different functions, that is, the
“symbolic sound” designed to represent objects and actions on the screen, and the “timely
sound” designed to allow games to be played smoothly. The author assumed that the
“symbolic sound” had an influence on challenge in the same way as music, and the
“timely sound” on ability. A hypothesis was established that “light and calm” music
which is near to games might enhance “challenging” spirit on the one hand, and sound
effects “timely adjusted” to movements and actions might increase “ability’on the other,
both of which would lead ultimately to the change in flow in enjoyable video games. The
purpose of the first experiment was to verify the above hypothesis on music and sound
effect.

There are two types of people involved in video games. One type are the people who
play and the other are people who watch. Block-breaking games require a continuous
handling and concentration from the player. On account of this, the player may be fully
concentrated in game playing and disregard sound. On the other hand, people who watch
games may pay more attention to the sound and enjoy more the games thanks to the

existence of music and sound effects. In the meantime, the audience (people who watch)



can be divided into the “gallery” who watch games behind or beside the player and the
“viewers” who watch TV programs. Considering that there might exist some difference in
effect depending on the respective position, the author thought that it was necessary to
examine the situation of “players”, “gallery” and “viewers”, separately. The purpose of
the second experiment was to determine the difference in effect on the three different
types of people.

Finally, the author made an assumption that music in tune with games would increase
flow, that is, the enjoyment of playing games when considering game design of how to
add sound to video effect. In the meantime, the author assumed that sound effects are
unstructured sounds in their raw form before becoming music and as such complicated
sound effects would increase flow. The author thought that it would become possible to
select sounds in an objective manner when which types of music and sound effects were
known to be appropriate. Considering that, in terms of game design, it would be possible
to examine more in detail sound effects closely connected to varying games according to
game development rather than examining music behind the games, the third experiment
was performed to undertake the review of the way to add sound as a part of game design

by means of sound effects.

The first experiment designed to verify the effect of music and sound effects on game
players confirmed that “dark and agitated” music slightly decreased flow. However, there
was no effect on the increase in flow or there was no change in sound effects.

The second experiment was performed with the aim to investigate the change in flow in
three different types of people, that is, the “game players” as well as the “gallery” and
“viewers” who watch games, using the music that had affected flow in the first
experiment. The result showed that the addition of appropriate music did not have
influence on game players concentrated on game playing or on the “gallery”, but the
addition of inappropriate music did reduce flow, while the hypothesis that video game
sounds might increase the enjoyment of games by “viewers” watching games in a relaxed
manner was proved correct. Thus, it was demonstrated that video game sounds were

meant to provide “enjoyment”. An assumption was made that “people watching” paid
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more attention to music and thus the effect of music was more noticeable in them. The
effect was, however, the same both on “players” and the “gallery” watching games beside
them and the assumption was not proved correct. It was reasonable to conclude that the
“gallery” watching games beside players were absorbed in and attached to games as much
as players and did not pay attention to music, which thus did not have effect on them.

The third experiment was designed to investigate the change in flow in viewers who
had been affected by sound effects more closely connected to games in order to find the
addition of appropriate sounds as a part of game design. The first experiment
demonstrated that sound effects did not have any influence on flow and thus it was
reasonably to think that sound effects do not affect flow. Sound effects, however, are
considered unstructured sounds in their raw form before becoming music and as such an
assumption was made that complicated sound effects would increase flow. The result of
the experiments have demonstrated that complex sound effects with “high tones” and the
“tonal quality” increase flow when no sound is available immediately before playing

games. They also showed that the effect of sound complexity is a relative matter.

In conclusion, it was suggested that game sounds are obstructive because an
inappropriate music reduces flow in players, while it was shown that the addition of an
appropriate music and complex sound effects increase flow in viewers. Enjoyment of
game playing with the addition of music and sound effects by viewers contributes to
stimulate consumer interests commercially. Accordingly, it is significant to examine the
commercial game design from consumer’s point of view. Then, the question is what type
of sound should be added to video games. High pitch and complex sound and melody
lines such as instrumental sound are preferred to simple ones. In addition, considering
that the sound effect is relative and it is difficult to continue keeping high flow, it is
suggested important to add appropriate sounds according to the situations, that is, to
choose the right sound in the right game. Thus, it was made clear that it was not enough
only to add high-pitched sounds or sounds with complex tonal quality as a part of game
design, but it was necessary to examine the right combination of sounds in consideration

of their relative quality. To conclude, it was demonstrated that it is important to design
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sound based on the combination of sound effects in order to give the right sound to the

right game in view of the relative quality of sound.
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Leaving Port, James Horner, Sony Records, 1997

Energy Flow, i AKfE—, V—F—I2—Y v 7 - Uy, 1, 2005

EOROEK, X— F—, HZ EMI, 2005

Perversions of Pain, Slayer, Sony Records, 1998
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