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Icon Evaluation Using Spreading Activation Model
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ABSTRACT

Icon conveys symbolic information which they have become ubiquitous as main element of GUI. However, users often
cannot intuitively understand its functional meanings. Icon has to be designed for users to easily understand functional
meanings. In order to evaluate icon, the spreading activation model can be used to effectively understand the process of
information retrieval. In asymmetric spreading activation model is that in the two nodes the degree of spreading activation
is different according to direction. Thus, asymmetric spreading activation theory was performed evaluating the strength of
association when users see visual image to associate their verbal meaning (visual image - verbal meaning pair) and users see
verbal meaning to associate their visual image (verbal meaning - visual image pair). According to the direction, this study
hypothesizes that the well-designed icons have symmetric relationship rather than asymmetric relationship between the two
pairs. The strength of association is measured through the reaction time and the accuracy rate. In performing SAT (spreading
activation test), the ten icons were selected as word processing software icons. After first SAT, newly designed icons were
developed based on Korean mental model, and second SAT was conducted using them. The results showed that the accuracy
rate of newly designed icon has been improved. Also there is significant difference of reaction time between current icons
and newly designed icons. Well-designed icon is confirmed that the strength of association relationship arises symmetrically
rather than asymmetrically between the two pairs. User centered icons could be designed by improving the strength of
association between the two pairs. Asymmetric SAT evaluates the strength of the association between the visual image and
the verbal meanings to contribute to the development of icon which it related to human's association structure.
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1. E Window (33), Icon(e}o]&), Menus (M7) 2} whe-29}F 22
Pointers (£21E]) 2 A %= WIMPHA2 719! HFE Y
AREAof| A o] 2o] 31 Q1th(Frohlich, 1997). ©]# 3 GUI

AFE7E 9] Ragel ug 9AEel g 1ejyolo] = £& 5 FH (learnability), 71914 (memorability),
I AEEES o] &3 HFEH A FH oA vl 18y 2831 394 (performance) & A 330 zZH ALEAE
A A Ho] A (GUD B3 Wit 1 Tl 2 o U Aszkgs 3 4 9kl g (Frohlich, 1997;
Al 59 A|nEloA] 2oli= GUI WS & F Utk Nielsen, 1993).
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O}—O] L. L_ Ei'"-o/] = % ]E}J_(metaphor) § A]’—Q—O]'o%

3 Held JHEAE 8 Byrne, 1993) 310 A4
A<l (symbolic) HE AFEAFAAl HEgro =z Qe H o]
A5 ABHo| 1 G w0 A A T AF
E] Ab% A8 (Human Computer Interaction) & A ?]«L—

l'o& A& 2 HAlE ofo]29 - ARAE &
of 7L 7ihd& & 5 371 wiZell dA wlE 5 AL HH}E?H
7194 4= th(Jun, 2003). L2} ofo]Zo] TR A
SRR T2 vRleld o] =]l Aoy e
o elalA TRRIE I ol2F vl YA FF AHEA
7} olol2e] 71554 ovlE Aua oz olsfat] oAl
o] (Kaneko, 1991) 335 "ojrea)7| & stk (Wright,
1997). B3k 39| ofo]F2 w2 R T 9l
= 4RO o] AT UUATE, V]=o] el upe}
AR 28 olm| A& A|ZEH (AR, 19A) tEHAe] A%,
gk A )7t 7}*0H7<*E} ARk o]y gk mdso] At
AA AHEE A5 ofolEs Agshetl Tk & L 3

N

o} wekA] AREA7E otolZE A o] &shr] flElAE 1
7SR ou= A7 oAE 4 9= rxjel Holo} dhal
(Kaneko, 1991), & ofo|ZAA|e e AMEA= A E ThE

BEE 8] wel dre HEAdE aelste] ARl ok
3} (Martha, 2006). )23t o]f-2 ojo]&o] £Lx] Lju
A5 Brkhe AL vl o8 TAlo|H, olggh ZEAA
= ofo|E & /A=Y B2 & 5 AtH(Wright, 1997).

293 g BP L Axte] e UES JAEE o &
dE 3] E(node) 7t AEtHW dAE e EE =
o] #4937} o] Forrkal A st} (Collins, and Loftus,
1975). A9 T2 AL ojust F 7} A4 5o
e W =31 B3t ATt 2 wEke] wel Aolg
Holtl= Zlo]th(Cha, 2001). ©]& ofo]2] Hapof 83}
W HFY ojuA| g} T 7]52] oAl QJu]9] F T
AR E= W wet tE Ao, K ofo]Emit 11 A
E7F gEA vERpd Zlolth

mhEba] 2 =EelAE ofolEo] YehlaAt st gvlE
28] Agstal =AY ofF-5 Hrleb] $lste] 8493t
Fak BYE ARSIt S & HARIE ofo]&e g
A2+ o]u]A] (visual image) & R.il o2 EdH 7|54
-"4‘3] (verbal meaning) & /3 (X124 o]u|R]-ofZ] ¢
T dojz xdy 754 u|E A|ZH4 o]n)
X]'é‘ o\j@}(qjo}zj oJu| =124 olu]A]) 3= X*Eﬂ Hth
Hrke i3S 1Y Rojgts 7HE st ¥ ol& T4
sl7] Qs ARE AAsHiTh 1 AR JIAFRI AolE
Kol ofo]Fe] th3lA] ofo]Ze AlZHA o|n|R 9} T Ao
2 SJu] 9] %}“ﬁr ALE v o R BAste] ARl &
A9 olo]FE MEE Q= B IR EMNY TS
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2.1 Oj0|2

ofo]&E HFH ’\V\E“ dellA vl el s st
o] AHEALS) thEksls Seo M dloEu TaAAs
& (pictorial) |1} *o”c)zi (Symbohc)ii EAzH= Aot}
(Wright, 1997). Holton (1994) & o}o] 28 AM-al= o] &
°ﬂ tfstod 8744 AReqle. 3, ofo]Z ARG A
= Y AfskaL GA FET 51 F AR ool
AZHA Ol AW FHARL EE B-sE] fIsiA AREETh
AR, 2L A7]9] ofolTe Al ¥k Hoke = QA @
Ty A, ZelAe] g Hrs
e 24 Oi QA = A koL AbE2 5551 of
& A9 sl 231E 71993 =
(label) ¥ AR8-3F 731

;gm

A% 5 ek oA, ol o o
& 71008 5 glow] A, AHgAES] 715 ¢4 ghot
97) o] 38 wEE ARER AT 5 ek 1

PAste 2 Qlofe} ¢ glo] AMAHC® AT 5
2 WE S RS siFEvha v ol
A el el ool AFel GUL AHert
sh AFUACIA 3] 913 Frko.m ofelite] o)Estar 9)
tH(Marcus, 1996). ofo]29] olgfst o= &3l of
o) HIARlo] BRH el ofole AHgEA S 7
weh o ke $8E 0 FE 9dtkLee, 2004). T
o] AIE A fIaiA ofolZol vkt sk o]
Agsta ke Brkshs Aol st
T CAolu sk RS ofel2ol F tiAl

= w9l

A ofdel thalA ol A < 4 gl ol ojol
o thit B7hel Ao Ageckn vtk Boks ojol
o AL WA 15 FozA ololite] JuE oulE
AL glizvhe] o i, oleldt w ool
o] H7kek A SFe Uzt S ofol 2 )
YR 4 SR WEelETh Aol Ao H AR
M- ZRAIR0 ST WA W Agte] FAlshe g
5% 1 £ ojol2& tiAjel & % alrk(Holton, 1994).

2.2 Ol0|Z234} ofo[29] 7|

olo]Z2 A1Z}A o]u]A] (visual image) ZA W ZHH 7%=
3}1. ¥} (verbal meaning) 249 X3 7| slu, o]n]
A8} EA7E A FHH e drk ofo]Fo] oW A =Rk
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x3E A ARG AR S22 wE Fo] ARk
(Paivio, 1971), ¢Ju] soto] ofgdrh= vy B3k 7Fx] 1 §l
T+ (Brens, and Whitten, 1987). itARIOE = 750
= v sk WA A (Lee, 2004) AH|Ado] “JOV]
12 A Fh= Abdel, S=IES 1 Ve E A
71 ool AAAAR Ao A7} = %i‘:]'#
1 Qlth ol2idt rHELS wedslod ojmx| gl £x}7} gt
dd A w2A AJeT 5 3 715 HEA
ofo] 29| 754 ulE o & AGE = Slvk(Park,
1997) 71&8] A7 E 283 B2 3 AN g A5
of ofo]Ze] B do] ek 4= Qlrka ¥3th(Brems, and
Whitten, 1987). B3k G341 ofo]&2- 11 7154 <Ju]e}
JHo R ZHE e #AE dAdsof st
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2.3 EM&3El = e

AAgE ofol YRRRIE 7] HBliAE AREAFES A
24 % (knowledge structure), 1 FoA % <1zt 7]
(memory) @ A X¥.21% (information retrieval)©] o]w3t
HgE AX dofub=A] ob= o] Fastth(Park, 2004).
ol7ko] R AS ASk| QlojA] Algats dekel WEg
(categorization) = W3t TS o sl o] kAl
T BHOE o] 3FY dhgol Fash &8s gt} (Cha,
2001). & =01 Aol EAA38] Aol AHFE
a3 EAE AT 7 U Uk IFEARAE 21
a9 g JdEst 1 w9 shvs AEEkel (MS Word) ©F
o|Z& APTorN FAE Attt Brs HAS W
FE Y £ Y o FEES s 94
(hierarchy) #} 7+ A FFFollA AtllEe] 49 FAHd 2+

ool m} A o= JEghe oulshs A/ (typicality)
o] FQa3k AHglo] Itk (Murphy, 2002). }F3 #78L
AMd (similarity) of] 2]&sh= 7 2H1e] 5445 7|HEe 2 3}
of S FFekal et A8shs 1A AEE FEst
t}(Lee and Lee, 2000).

G5}t S By HFsE F8l gsE A2e] skl
EER 7| EA Ha olHgh ME AdFERE o
Axlo] vk o] W shte] =T} HstE= A @43t A
ole] o) thE =& oA B35t a AFE] = tE
= &3k E443E(Collins and Loftus, 1975). &43p7}
sk AdE BE =g FAakEH, Al7ke] A3E i
gAo R AAFE U9 T3 ot s 75 Y e
HA2F ZrAasktk (MceNanara, 1992). 9714 &
UdstA Add wmEAtold] Agles A4EE ‘4401]*1 Zh
A 7HIth= otk & 7 BAte]] ddo] HoldS
= A3} o= oAl dofubAl dk &gk 17k 7]9

LCE O
S I T

Q& AAH ARE A= S B3 ke 5
ste] AT A&l sk ?i Fa-gof o) Ay

Sharifian and Samani(1997) = AlEZ<!
o X‘”]E st 401{}31 d’b‘ AEE JH-gAZES

S-S T
wEZR #AZY WAEE Yepdtka Bty S AE-2
E—Aul9} o] o GAN AT wrt AE-gu|E AA|
P& R} REEAITo] FA YeRd oz A A4dago]
Zekal whEA @ARks & = Qlok s st gk <
A2 A3} (associative priming) 35 AW e 4= Utk A
A7 Adget ofd dolE AAFS w 19 BEE dojx
st Frh= Aok dE &1 A9k 22 B
= Fo A w3} Zo] o]

olE 493} 3k Alztol

= @olE @43 ah= AlRtET wETh= Zlo|th Park
and Myung(2004) & olefs AFE rto|ES wlFaR
off g3t A, 3kl HlFte] A HEE el ony
AF&-A} ZNJ Uﬂ'!T?'—l—e Netar Frhele Wi ez 9
b3S A A

Zeg A= £49 fApdoletE ould Aol 714
ato] 223} wlo] Q7] wiitel 3} Hik A= Ao WEko
el Ee 49 1AM A HgsA] oolok sttt &
Asl—43r A= g1re] 843 A= tigdox dHEEol
oF &AWk (Rosch, 1976) F&}—&3k 7o) W3kl
23t ot Waks Rt 43t gite] #EE QT
(Lee and Lee, 2003). & E°] F /9 ==

B(F®)7F A vl ARFE S B7HA Y Q77 B
BE A7FA 9] ¢ %ﬂcﬂr 2 th= Aol (Barsalou, 1983).
Cha(200D) & JIA=E A3t s vd A&
H7keksith B S 7]—%1 HAEE 2Rz A 7P @
o] AREH I Hsd Batety Kl o] ARk AlEF
FREONA 9] el skl MFEA 9] A9} sk W
FollAd ALl BFE7A 9 A7) 2lolE HolA] etk A
S UPL o5 Bo] H¥EA BYEe wirdrso] HFee
'tﬂ‘JE‘__\/ c= 3HiE 41:;<4o]1:]_'9]_ 'jH/KEﬁEX-h)ﬂl: uﬂ:%

— [+

T
E7F el thgh @743t At b st Aol Kol
A QFaL oleh= Wit E AP B A=} obd Srle]ote] 7
TE FoS Ao]E Helvka B
o]E ofo]Ze] WMol A gahd Al ZHA
o xdd 9n|9 F =319
oEA e Aol
=B Atele] dAZE WAdsitkaL &
of b &4dste] g J=rt 4
2 =iolalis ofolEel tiek ARgAe] A% ZJE% & c}}
(A2 oA —qloj4 oJu], qloj# oJu]—
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o= Ao, T 479 AAH RJolF AR ofol
B2k el Oiek s e AlXskadt s,

3. 917w

APE AN Ak AR T ofol el QA H A%

wlwatr] g8l HAE e,
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3.1 48 XI=2| MY

fe
i

oA Jun(2003) 0] A3 ofo] S ARE-Eke]
t}. Jun(2003)-& MS Word 2000 () ol AR
7155, xdo] BEsgh olo]E 10/01E AHst
NAs] Sl d=el 20 A ARES T
eI} AEAHE o] gato] AHEAREENE] wERES}

We FEHAG. YRIL FE Do), T o}
R

i

3

ol
v El[j uo r
rlo

o
il

Ql LS BT Zlo] wWokth HARY F=E FHol

AATE E 12 MS 2000004 2ol olo]&3} 12} SAT
Sof efze} AYRAS FE53 F AR YRIRIE ool
S Yehga ik A E 107]9) olo]2L vl ®Y|, 9
H 5, 28, A 24, 20171, & 24, 3hd Eu)/E
N

E 1. MS 20002| of0|Zit A= C|AIRIEl Ofo|

Azt

olo] & W A ofol2

(MS 2000) ojo]&
we) 1] (&
wEY 4 i -
2% A4 s} A
A A=A O N

2ol7) B 53

= A4 &4
s go)/E @
L% & -
el <f ‘l
217 ﬁ .@.

324

oo

ESPN,

O 12 A AT AF AAE vk Stk
# =EelA= Jun(2003) oA AR E 10709] ofe]Z(MS
WordellA] 2291 7§41x19] ofo]) & 14} SAT (spreading
activation test) ol AFg-sted RESAIZFY =S S5
aL, o]F v o R e ofE ofolZE EETE F AL
252 A2 (mental model) ¥ HELEES 53] U}
Al HARIEIS . AR TIRRRIE ofo] Z (39l 20t A&
A arefdt ofo]) 0% thA] 23F SATE A8 7l
A A, 3 ofo]29] 14} 22F SAT Z¥=E Paired T—Test
= AAste] A3E A6l

M ® ojo] 2
v
1%} SAT

f \ f f \ — 3\ "
e
o
o
H o
Ao
]
IE

Jg 1. MEol 67 XY HA}

3.3 SAT(spreading activation test) 2l

10719] ofol2g 77t A7
Aol oju|-A|7}4 olu]A] Hoz FEE F, F 20719
Fue PR ARG A2 olulAst 1) glo
oJnlE 15 0% ANSGT NEAEE A JuE
gtsto] AlzbA olul x| sk qloj olr], Qo] ojnjs} A
744 ojuA|9] Qo] AT Yes o}t kW No
Eg RS S A9 F shuke] tehb o
'press enter key'Ss ‘FE2H U2 o] AA T Al A
A 82 WESAIRE AdEISE YesoF NoZt Z8Eo] oAl
2 AgE WA A1 ojw Ay Ao o]z}
A= S w5 RS 1 AEE ddslel HES T2
71HA1 2] Alghe] WAl L, HBt e w1 EAke] Hhgo)
25 Yesold 100%, 25 Noold
th SATE A 5, 7} 107 ofo]&e] AlzH2] ofu]x|—
dold o] el thh wkgAIZE Aoja Ve —A1zH o]
v el i wbgAIzEe] Apojeh 7t o] FEnE =E
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Shgick. A1k olm|A % glof
A ouz A2 ol|4E
A7Ee] Folst FEHE] Aol
93t sie] MElPH O Wi 13k} 2

Paired T—Test(SPSS 12. O) 5 ARgSte] vlw A5k

AP S5EE

3] Between subjects® Al

Asteiet.
100
2 |
80 2
60 | %
50 | "Q
w | \
30 %
2 | \
[
10 | ‘\%

[> o
m

x
io
=
[ S
ly

o e kI TR )
,-';';ﬂ i jgm» s jEHD Sy 2 omoomo N
“IE oy 02y N > b1 n ne
o TR oz SRS g bE g

W 2l0{% ofo|-v|FY o[0|X| @H|FY o|0|X| - 210{Z 20|

OF 2. A K| SAT Zip: FET
3.4 oMK}

1j}- SAT Nag ﬁ/k 54 o]/\l— 5‘7\15}@ EE:’.%—%
AREEE 20~30t thHeHd, skl 107 s thdo= s
ek Bt AFL 27.8(F4. 1) Alo)H, AFE Ht AR 7]
ZH- 10.8(£3.4) o] ATt

22} SAT A2 ddd=tel w43 £ 20~300h
oy, gt 107 S tidos AXSATE Hat A%
& 28.6(£3.9)A01M, AFE Fd AR 7R 12.6(£
3.9) ol it

35 A H|
45 B APe FAe) e MFCE AHgstol
=R Ie et ojolze] AZkd ojulx|g} dlojao
2 BPH ofo]zo] oJulZ wwsts] SAaIA efol ofv)H
2 Qs @ 5 YES sk
4. A7 Azt
4.1 A Hmf SAT d1t

SATE %3}el, A7} o|u]4—cle}# ojn], gloj] ojn

—A|ZFA om|A], T ARke] AF gl WhEAIRRS] Aol &
YoM ARgALeL ofo]Z7ke] QAR AR ofH-o}
A|ZEA olm] Ao} ofZ] ejm]o] ANAEE & 4 UTh
It e AL ofo]&E Fake] 1 ouE el
Ahs A& 2wsh, A IZle] WET s R olo|2 &
Eok 1 ofn] Ae] AR gk AE ousith OF 2
< 13 SATS] AR 1070 ofo]2e] F Az7ke] A
HolF=a1 glek ofo] 10719 et Aems A4 9w
—A|Z}2 olu]x) 9] A= 55%, Azt olu|x]—<lo]A <
1) 9] 9= 65%°13L, B35t A Yo Ajo] (HL%AV&)
= 1.24%% LPEPXAL‘:]'. =8, A 249 B A7
oju|A]—lo]Z] ofu] & QlojZ] om]-A]Z}3] 01 1A, 7 &
7ke] %o} 90% 100%% =31 g Hola 9lon
2EH A A T ] AJE=rE 242 100%, 90%

ol cjolze) on) e Atk A% 2 & 9tk
TRt Vel 1), 2olv), ® A4, shMstl/Ea, odT

7], 2ER, 3719 A5 e Aol A2 onAw
1o ol o o E Qi

SEEIDRERES @ )
HEe] Aol7h wo| el 2 o 4 gtk o] i
AHgAEo] olulA R T QoA SJulg sk el o]
& =3 Atk 2 BolEh 1 FeAE E A4
SRFe)/F29) FIE 0l2 vz A2 olulAE
A W (100%, 80%)7F X171 ojul A2 9oyl oJnlE &l
4T W (10%, 20%) Mok Heks A& < 5= ek ol 9w
g ol7], 2], 26, 3719 Bt A7 ol

Az Aol oulE AT W (50%, 90%, 80%, 50%) 7}
Aof7] efmz AJZpA ofu A& A/4FE Wl (10%, 20%, 0%,
10%) Bet 71 2& & 5 Qv el Br)e] A9 W
of W2 FF7t 40%9 50% 2 B Ao]E HolA =
SARE 7 A B HatEnh B YJEgeE Holi qlrh
3 2004= 2 Tl ofo] e AlZHA o]w|R]—<lo]Z] fn]

Aojz] em—A|Z2] olu|A] 7 g3re] A eief whE t&%
AZEE] ZfolE HolFar Stk BtE] o A9 Rt
o] WRgAIZEY] zpol7d 0.92% % H(1.24%) Bk &,

e w3t =3 oy JEE Kol Ao vls)] 3]
- 7] Bt ARl et gl 1.66%% iAo 71wt
SN Aol mola k. Z Aojd ulz A ZHH o]
E 2. K Hm SAT Zif gSAlZH
AT (%) HH&-A1ZH(sec)
R I L R L =
A2} oju]A] Q1o ojw) Zto]
ug] 27| 40 50 3.58
SEHT 100 90 0.92
37 10 50 1.66
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A E sk AR AJZHA olmAE Kl T 1o 4.3 1X} 2X} SATE E%t Ji1M H, £ 0J0|2 H|w
gulE A7 At S & 5 U whEkA] Al
B2 A Q)8 e A 97)9] ofo]2e el 20t A4 AR 10702 Bt oA AojF ou]-A1ZHA o]
RS FE3le] fxly ofo]Zo® wAd & 23 SAT VX A 55%(12} SAT) eIA 80% =, A1Z+4 o]u]x|
= skl —210y7] SJul= 65% (12} SAT) oA 85% = Hobxith.
A7) et WEEAIRE] Apo] EEg 1.24%(14F SAT)
42 = HE| SAT &1} oM 0.46x% Fobrl =M oo AJZtz] ofu]X|g} ¢
1) o] AARES & 5 USITE 1A} SATA =2 4
A8 Azt A2 OAIE 10712 Hit JeeE 910l Se s HOlW IEy] 4, Al A, S84 A o}
olu]—A1ZHA] oju]x| 9] A= 80%, A2 olux]—-<lo)F oo AT 23 SATIME £ s BT 1
oJu)o] A= 85%0)aL, B BA3 Fakel nithHA A 2 SATOA 7 A7) S vl 291 JEe9) 71 vt
Tl 046%% et 18 3= % WA SATO Auty AR ARolE Bl vE] Y], 2o)7], ® A, 3719
WO RS AR BolFa Q) vlE] B, 31% A e M F 23 SATeM = At Sstal, diFel
A EA, 2719 9= A oluA 2 dojF on= TPHA A o 7 Ak 2eiv st Ed/Es, o
743 wjup AJZHA olu|AE ol fmE A4FE wo @ 71, 2EA s A A9 oelEEn AgtEs et
7} 742 90%, 80%, 100% % FAst =& Agrs AN o8] B2 XolE Holu itk FEFE shi g/
Ho|x 9t eiﬂg Aol Ao = o] Asus) 74z FhE A A, F BT Qojd oJu]-AjZbA oju|x] o
100%, 90%0| P& ofo]29] oju]Z Aataly] o]g#] oty A FETF #SkaL, Qv Fr]el AR AJZHA ofw|A| -
L S ok 42 Qi) W FWA|A], Roly], ¥ ZAe A dojH on AelM o] At A vehw % 4=
L % ozike] Agzo) okzho] xjo]Z Ho|al gtk apuk okl A A, FollA wEgAIREo R FAE F g1k
sfdshy)/Z 4, 08Ty, A AS= = oarte Aeky BASE RO AolE TYZTRE vehlal Qi dnkz o
o W o= Holal glo] 3] ofol=o] 7)%A om A A ofe]Zel nlsiM hd F- AFA HARLE ofe]F
Al o] s & F AUrk oA e] Al om|H]—io] A ofu], 1ojF] SJm]—A|Z}A]

oA 3 g7e] WA Aolt Fob o =M B3t
e we e ARt oSS S & 5 AR

100
90 o
80 %
}
70 } 35
60 Q 33
50 Q gﬁg
40 \% 2.5
30 & 23
R 2.0
b 1.8
20 B 15
10 Q 1.3
0 B } ; ; 10
H o LR 1] = M kI L] [> ol 05
a L ook By o oy omE o om0 N 03
e T - S N Bl 4o 0.0
N > 2N =
<
m 210X ojo|-dH|F o|o|X]| @ 5|3 o|o|X] - 10X 2jo] (_’,l_‘j
.

08 3. 28m SAT &z =

38 4. 74 ©, Z ofo|29 F &7te 2d3t Y2 X0
E 3. WM /Fo| ME gyst Mol HHEYe g

3t REGAIZE (sec)

ooz wrzkA] 10719] ofo]el it 7l Hd, 9] vEgAIZEE]
7R A WA F - _ e =

z}o7} BEAlH 0w §o38kx] 71Z3s)7] 28te] Paired T-

e 3.58 0.83 TestE AAIBIITE & 4+ ofo]22] 7 &, § ¥H-EAIZE

= A4 118 0.45 o] #}o]¢] Paired T—Test A¥E YeRL ek 71 A,
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