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I’ m Allison Tsai. I’ ve approached cognitive function since | was in junior high.
I broke the traditional rules of using questionnaire but using devices to analyze the data,
getting the data which is more exact and objective. It aroused my interest in this science
subject. I’ m really honor to attend the International Science Fair this time. During the
process doing this research, | learned how to design the tests, communicating with the
projects and how to analyze the data. As what my instructor told me: Something undone

caused no change, but makes a vital difference once done.
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Abstract

This study adopts the subjects experimental method to carry out the design, which uses 2*2*2=
3 factors (sugar content * stimulative taste * suitable time for chewing ), and two different times of
chewing movements and control group to conduct totally 11 times of experiments. Six items
included in short-term memory and short-term working memory were measured in each experiment,
and the effect of chewing gum on emotional relaxation would be understood through heart rhythm
variability analyzer, brain wave detector and questionnaire survey.

It can be found from the result that chewing sugar-free gum has a better effect on digital

(numeral ) breadth memory, on the contrary, chewing gum contained peppermint has the worst
effect on digital (numeral) breadth memory, even worse than simple chewing movement or
control group. Secondly, as for emotional relaxation, users thought that the taste of sugar and
refreshing sense of smell can help relax emotion, but in fact, their emotional tension and anxiety are
always increased in accordance with the activity index of sympathetic nerve and parasympathetic
nerve measured by heart rhythm variability analyzer. Besides, it can be known by the memory and
heart rthythm variability results that chewing gum with sugar will make one’s emotion tighter and
fail to relax, and lead to the memory’s reduction. However, if we measure one’s memory after
chewing gum for 15 minutes, his/ her emotion will be more relaxed and memory has also be
improved.

Chewing gum has limited impact on memory and emotion, so this study suggests people with
the habits of chewing gum can do their works after chewing gum for 15~20 minutes, and it will
sightly improve their job performance. However, chewing gum with sugar or stimulative taste may
cause adverse effect.

Keyword: gum; memory; mentality of relaxation
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I M ] 0.03 1 0.03 0.22 0.270
T+ IR 0.01 1 0.01 0.33 0.568
i I M [T AR 0.02 1 0.02 0.64 0.425
(IR * I M [T R 0.02 1 0.02 0.77 0.382
Giiwapiml QSN HES 0.00 1 0.00 0.00 0.970
Eryes 6.68 248 0.03
Ay 111.49 256

R P5=0.02 AR R - 5=0)

+p<0.1 *p<0.05 **p<0.01

3. ZERECE

* 14 RKOEWERET - OEEOLR ~ HE T A EZE R ECIR A = N2 R E O T
% o RTPBUR=N TR A IFRRZRZ /KR - F (1,248) =0.61 > p>0.05 -
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14 RS LR IH R R I ZE M G R i

= g O SS df MS F Sig.
HETT 0.11 1 0.11 2.38 0.124
[0 0.02 1 0.02 0.45 0.501
M Mg HSF ] S 0.00 1 0.00 0.00 0.976
T * I 0.04 1 0.04 0.84 0.361
4y * U s e e 0.00 1 0.00 0.14 0.706
[ e * ] s e e 0.00 1 0.00 0.14 0.710
3 * LI * e T e 0.03 1 0.03 0.61 0.436
EEyCs 11.10 248 0.05
HEF 144.42 256

R P5=0.02 (FFE1ZHY R P 5=0)

+p<0.1  *p<0.05 **p<0.01

(=) "E /e
R 15 BUIERRERESY ~ DR ~ HE 5 UERT ~ o Bz M LA aC iRy P
15 T CIERERE T I0R N R R LR iR P B e =

S “ & NIHE nH g 15 Sy iEis

AR O .
. ST 75.00 14.59 83.28 10.81

U L 7K 81.06 14.27 87.00 13.84
B P ST 83.59 12.49 87.31 10.99

TKER 83.09 10.72 90.13 8.15

. ST 56.56 19.11 55.94 15.21

e L 7K 57.50 16.85 57.81 15.81
i pro. SEIfRT 55.62 17.77 56.56 16.77
7K B 60.94 17.66 61.56 16.87

. SHEfT 64.22 24.40 68.72 22.20

— L ij% 75.16 20.89 69.84 21.59
P SHIfET 71.47 18.68 74.47 18.39

7K 76.56 17.14 73.72 30.85
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I BFEEEE
% 16 R LIBHENE Y ~ LIEBELCR ~ IHE 7 A EB T R TR B =N T8 Ry
P ER - RIPBURZINTHVR EIFRARZERRE /KR - F (1,248) =0.87 > p>0.05 -
16 © RS> IR IH R Ry R A B R P R S A aC R o T

BRI SS df MS F Sig.
HETT 0.13 1 0.13 8.55%x* 0.004
10 0.06 1 0.06 3.96* 0.048
IER e 0.25 1 0.25 16.86%* 0.000
T3 * I 0.02 1 0.02 1.51 0.221
R 4y M M R SR 0.00 1 0.00 0.33 0.569
[ * 1 NG 7 L 0.00 1 0.00 0.03 0.874
4 1 I ] Mg ] o 0.01 1 0.01 0.87 0.353

Eryes 3.67 248 0.02

| 183.95 256

R PJ5=0.12 (FEAE1RHY R *F-J5= 0.09)

+p<0.1 *p<0.05 **p<0.01

2. PR
R 17 B UIERERESY ~ ERECCR ~ T 2 E o s i i TR = N T8 R 8y
PSR - RPER=INTHVE(F AR ERZ KA - F (1,248) =0.02 > p>0.05 -
17 ¢ RS> BRI I R DR A T S s R EC oA

BEOICR SS df MS F Sig.
v 0.02 1 0.02 0.65 0.421
10 0.07 1 0.07 2.37 0.125
N g s o 0.00 1 0.00 0.02 0.884
Ty * Ik 0.02 1 0.02 0.78 0.380
8 4y U M R 2B 0.00 1 0.00 0.05 0.826
[ e * 1 NG F7 R 0.00 1 0.00 0.01 0.942
R 4 [ ke * 1] DA Fi 0.00 1 0.00 0.02 0.884
EEy 7.20 248 0.03
HER 92.88 256

R FJ5=0.02 (F#E{%HY R - /5=0.01)

+p<0.1 *p<0.05 **p<0.01
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3. ZEfEECHE
2 18 RISy ~ CIERECINR ~ NHIE 77 20722 F A A FRC R = R 2 BT
ik o RPBETR =TIV A IFRAZERZEKSE - F (1,248) =015 p>0.05 -
2% 18 ¢ WSy TR+ VB R B 1 2= R R B B TS IR S T

BRI SS df MS F Sig.
HETT 0.13 1 0.13 3.14+ 0.078
10 0.11 1 0.11 2.53 0.113
I Mg HSF ] SR 0.00 1 0.00 0.00 0.949
T3 * I 0.02 1 0.02 0.56 0.455
R 4y M M R SR 0.00 1 0.00 0.01 0.925
[ * 1 NG 7 L 0.10 1 0.10 2.30 0.130
B 4% [ 1 Mg P B 0.01 1 0.01 0.15 0.701

Eryes 10.56 248 0.04

| 142.79 256

R F757=0.03 (§dia1%HY R *FJ5=0.001)
+p<0.1  *p<0.05 **p <0.01

B BERERERE ATt asi2slE T RETEEET - AR (1-10
53 ) Sy e ARG o - BEAN B AR T RIS R 4E B A TRE R R
YRR ~ A ~ MinFEREES > FETE EME ARG RIHE R & B RIS R SRS
PR - S EAE LREE R | - 1ff Murata A (2005) F5iHL0HEETS) (Psychological Stress ) #f
HEEHE A ER 22 8 > SR SR R SRR - Y ESF B S RE T AV RE B
T R o

RIIE - AWFEER A O EEARET (ANSWatch) Sffi(HM LE% (SRS ~ HF% (BISCRGS
PE) 5 5951 - AT FEER I i 2 AU B A A R (AT € NeuroSky —Mindwave Mobile Starter {H3MIA
SRTEREE (Fpl) (LE - WEEL X eSense HEVAS TR ARISHYIGAAEE - % 19 HIIHEME
Wiy ~ CIERECINR ~ THIR TSR MG E O B (ORI P S e = o

22



19 T LIBFENE T IR NI R e A P B AT A 22

= (2 2 VAN~
I T T TR s o
AT TS
- e 4.72 1.89 4.13 2.24
" KSR 3.72 1.84 3.81 2.38
. - et 3.19 1.53 2.16 2.24
KB 2316 1.99 2.94 1.81
“ SHifaT 67.82 15.40 64.08 12.79
R ORI L 7K 66.63 13.68 59.62 9.27
LF% - SHEAaT 60.20 15.93 62.40 11.20
7K 60.06 17.72 61.54 11.85
. ST 32.18 15.40 35.92 12.79
BIAT R e E M L 7K 33.37 13.68 40.41 9.29
HF % . SHiAaT 39.80 15.93 37.60 11.20
7K 39.94 17.72 38.46 11.85
“ SHifeT 53.05 9.76 52.70 12.82
B B RZ IRA L KR 54.17 8.91 53.00 11.52
e-Sense P ST 52.04 9.45 55.11 14.97
7K 50.43 11.30 53.17 15.60

I HEHE
R 20 R LIRHENESY ~ LIERELIRR ~ IHIE T S ERGAE MG R =T 2 BT 2
% o RPBUR=ZNTHIR A IE AR R EKAE - F (1,248) =0.76 > p>0.05 -
7 20 © RS * BRI IR R RS A2 O B BRA R E AT

g g O SS df MS F Sig.
v 62.02 1 62.02 15.40%* 0.000
LS 9.72 1 9.72 2.43 0.121
I M T ] 2.25 1 2.25 0.56 0.455
i vanalmlR 4.52 1 4.52 1.12 0.291
T 4y ] s e T S 0.25 1 0.25 0.06 0.803
[T 0 * s e T S 1.00 1 1.00 0.25 0.619
R * LI * 1 g T e 3.06 1 3.06 0.76 0.384
Eryes 998.5 248 4.03
HER 4402 256

R +F75=0.08 (FE1ZHY R - 1=0.05)

+p<0.1  *p<0.05 **p<0.01
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2. REEOEMEIE
21 R LIBRHENE Sy ~ LIAR IR ~ MHIE 5 U O RHT (ANSWatceh) 5% f# (HM] LF% (%2
BOEME) =N B REO TR SR - RPBUR =AY A E AR ZE R /KAE > F(1,248)
=0.14>p > 0.05 {EFE 7 *E AT REIRGAY N 73X B (F R 22 #E/KAE - F( 1,248 )=4.42>p < 0.05°
21 ¢ RES* IR R R RS AE LF 5 o3 bt

g g O SS df MS F Sig.
v 777.82 1 777.82 4.13% 0.043
[0 177.07 1 177.07 0.94 0.333
I ME R T 200.03 1 200.03 1.06 0.304
T * I 86.53 1 86.53 0.46 0.499
43+ I Mg e LT B 832.21 1 832.21 4.42% 0.037
Wl SlEl i ER 63.75 1 63.75 0.34 0.561
R 4 1 I * ] DR P Rl 25.72 1 25.72 0.14 0.712
EEyC 46742.06 248  188.48
Ayl 1058300.91 256

R F17=0.04 (iR R F75=0.02)

+p<0.1  *p<0.05 **p <0.01

R 22 Z P IH R R NS A A AT TR B A B EOR S iy > HaE R
EEE BRI - IR R IR (AaE) & > ESRIEER A 5%
R RN BEE /KA » FESRIZEF (1,124) =755 p<0.05; F (1,124) =597 > p<0.05 - JR
FUEER > A —EHE—EAERE I T > HEAE (RaEhE) AR OREERR) » SQRHHE
a8 s - B Al Caiig) B T > —BIHRE— 2R HEgi e 15 o s&lEs - H
AL RN AL TS B -

2222 KESPHIHERAE LF By thry A O /FH
SEEORIR SS df MS F Sig.

CIFE NS /B4 5852.03 1 5852.03 7.55% 0.01

TEHIE 15 731220 50.70 1 50.70 0.17 0.68

H AR A (AEE) 4 3641.01 1 3641.01 5.97* 0.02
fEE (OKPERE ) 4 541.88 1 541.88 1.19 0.28

+p<0.1  *p<0.05 **p <0.01
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3. RIS
< 23 ByTIBENE D ~ IR BE IRk ~ THIE 5 =AE O AHT (ANSWatch ) 32 (AEH] HF% (&
RREGENE) N=ATERE S REEE - FPER =TI EEHIREREKE - F
(1,248)=0.74>p > 0.05 > {EfE 3 *NH UGS RETBEHY N+ A2 A F R 7KAE - F(11,248 )= 4.43 >
p<0.05 -

% 23 RS IR IH R R RS AE HF 5oy Eboa i

SRR SS df MS F Sig.
HETT 774.34 1 774.34 4.11% 0.044
10 178.70 1 178.70 0.95 0.331
I ME e T 201.8 1 201.8 1.07 0.302
T3 * I 87.69 1 87.69 0.47 0.496
4 * U g T [ 835.82 1 835.82 4.43% 0.036
L SlEl i ER 64.75 1 64.75 0.34 0.558
3 * LI * g T ] 26.36 1 26.36 0.14 0.709
EEyC 46753.27 248  188.52
syl 40339491 256

R E77=0.04 (Fi#E12HY R £75=0.02)
+p<0.1  *p<0.05 **p<0.01

% 24 SEEHEES ORI PR — R T A0 1 AL T B S BERUR B8R  HE R R
BRI - DR R B R (A 41 BN E T
R REEE /KA » FEAEF (1,124) =659 > p<0.05; F (1,124) =5.51 » p<0.05 - JRi
FERR - fE IR —E AR T - AN (AR A RIS ) - RISEL
SRESHE © E R CRTRNE) B T OO 1S Syt AR — e — i IR B
LRI R B -

%24 © FESIHISAE HF H oot BRaic G /EH

SRR SS df MS F Sig.

A s o 1E 2 g aH 1609.57 1 1609.57 6.59% 0.011
TEHIE 15 731220 0.59 1 0.59 0.01 0.946

U Mg FeF ] R A 4 929.51 1 929.51 5.51% 0.02
feiEaH 108.12 1 108.12 0.53 0.469

+p<0.1  *p<0.05 **p<0.01
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4. eSense [

225 BOIEEES  CFEMECILE - 1H1E )5 207F NeuroSky — Mindwave Mobile Starter {53
KISHTEEEEA B TR (Fpl) KISV =N T2 BB ITHER - FHER AT
GEFGARZERZKEE - F (1,248) =0 > p>0.05 -

2% 25 1 MBS I+ VB T B A R IORR S AT

SRR SS df MS F Sig.
v 18.99 1 18.99 0.13 0.717
[0 18.13 1 18.13 0.13 0.723
I Mg HSF ] SR 73.58 1 73.58 0.51 0.476
Ty * I 98.30 1 98.30 0.68 0.410
i 43+ ] MR R G 214.68 1 214.68 1.49 0.224
1R * I MR ] 5.30 1 5.30 0.04 0.848
R * LA * g T e 0.96 1 0.96 0.01 0.935
EEyC 35838.95 248  144.51
Ayl 754212.67 256

R F75=0.01 (@& R SFE75=0)

+p<0.1  *p<0.05 **p <0.01

= ~ H IR IR S 22 H IR )

At FeE— D PRFTH IR IR SRR I BF &RV > B OSBRIy IR AT R
AYRZEE 2 IR IR BIYRE (R © DAL - /R B B R B 22 M g i Sh B IR A (LT )

TTPHEEs (405% 26 ~ 32 27) - AWIFERR AN T2 (ANOVA) e 11 fEEh -
A7 A48 LSD S51& ELES - BRETUELNE C1ARf ~ MEL Mg s B IR AH (SR(EENE ) Z Ry 5
(—) s

HiZR 27 1950 > MELIE 1A i B e R R TR B B o A I AR IR B R 2=
5o L0 LSD WYSERELRCHIR - B EBFEE IR L - AR EREGEREN |
At CRgiiE) pbno%iE R HBIHIEERCIE ~ A (i) sy k+IHE 15 5
®&EFMRECTE ~ —EHUHEEE—ECE > HAHE T RS ROREE - R EBFEELE
seid b AR (Rdtl) B9 R HB R ST - AR I T RC RSOREL
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%26 0 11 FEE PR E

s 2R &% EEL S
A AT 32 83.63 12.257

HiEKR 32 91.28 8.722

Ji i gy 32 93.5 9.26

JEE /K SR 32 93.31 8.589

ZE g Ef 32 88.5 11.598

Ko AR A EE 1R 32 89.88 8.492
HiEKRZ 32 92.53 8.824
JHEH R 12 32 92.25 11.772
KR 1% 32 92.03 10.909

ZE g A Bl 1% 32 90.88 9.83

HRae 32 91.97 9.132

R R 32 75 14.593
K B 32 81.06 14.269

JH gy 32 83.59 12.49

fEE K SR h 32 83.09 10.723
2% g iy 32 84.41 11.382

TAEEF A EE 1R 32 83.28 10.813
HiEKR%Z 32 87 13.84
sLiE S JHE R 12 32 87.31 10.988
fiEiE KR 1% 32 90.13 8.151

ZE g iR {% 32 86.69 9.275

FapiceEl 32 84.87 10.53
R R 32 63.12 17.859
5 ke 7K B o 32 61.87 14.242
JH T 32 62.5 15.658
fElE K S 32 63.75 19.134

25 g A By o 32 65 17.413
FaHAR S A EE 1R 32 61.87 15.332
HiEKR%Z 32 64.38 15.85
SR 1% 32 64.69 12.696
KR 1% 32 69.38 19.334
ZE g i E) % 32 64.06 16.629
HfiagH 32 64.06 16.434

R R 32 56.56 19.111
Ty ﬁﬁﬁﬁftﬁ 32 57.5 16.848
fi ey 32 55.62 17.769

JEiE /K SR 32 60.94 17.663
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ZC g Ay 32 55 18.316

HIEHET % 32 55.94 15.21
HilKRZ 32 57.81 15.808
T % 32 56.56 16.774
KR 1% 32 61.56 16.869
ZE I EN 1% 32 60.63 18.654

HRa 32 58.44 11.67
5 R 32 67.97 21.478
HitEKE 32 73.25 18.846

JHE i gy 32 75.53 21.09
e K SR h 32 71.84 20.018
ZE Igg i Ef 32 74 23.758
o HAZE [ A EE 1R 32 67.97 22.249
HiEKRZ 32 71.09 21.623
JHEH R 12 32 73.41 22.634
fiEiE K12 32 75.81 21.069
ZE g iEE % 32 68.81 17.444
HRaH 32 69.28 20.648
5 R 32 64.22 24.397
HiEK R 32 75.16 20.889
JH gy 32 71.47 18.682

JHE /K S 32 76.56 17.135
2= g s g 32 68.22 24.162

TAEZER A EE 1R 32 68.72 22.2
HiEKR%Z 32 69.84 21.593
LR 1R 32 74.47 18.394
KR 1% 32 73.72 20.849

ZE g iEE % 32 73.66 20.943
FapiceEl 32 70.06 21.526

R R 32 67.82 15.40

HilE KR 32 66.63 13.68

Ji o AT 32 60.20 15.93

fElE K S 32 60.06 17.73

AT JRNAHEE 7 g 7 By 32 59.87 13.64

TE4EIT N I

5 LF 54 % 32 64.08 12.79
Eb HiEKRZR 32 59.62 9.27
LR 1% 32 62.40 11.20

KR 1% 32 61.54 11.85

ZE NS 1% 32 62.08 13.59

HGaH 32 63.73 11.61
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A AT 32 32.18 15.40
HitEK S 32 33.37 13.68

JHE AT 32 39.80 15.93

fEE /KSR R 32 39.94 17.73
BIAT R ZC11g% 18 By o 32 40.13 13.64
KHF A% 32 35.92 12.79
43tk Bl KR% 32 40.41 9.29
JHE R 12 32 37.60 11.20

KR 1% 32 38.46 11.85
ZE IS EN 1% 32 37.92 13.59

Haae 32 36.27 11.61

R R 32 53.05 9.76

Bl KRR 32 54.17 8.91

JHE i gy 32 52.04 9.45
fEE K SR h 32 50.43 11.30

2 g 7 ey o 32 55.78 12.21
REOR CRR A EE 1R 32 52.70 12.82
HiEKR%Z 32 53.00 11.52
JHE R 12 32 55.11 14.97
fiEiE KR 1% 32 53.17 15.60
ZE iR E % 32 52.89 13.84

pagiiceai] 32 55.26 12.53

R R 32 4.72 1.89

KR F 32 3.72 1.84

JH T 32 3.19 1.53

fEiE /K SR 32 3.16 1.99

L EE %H%%%}zqﬂ 32 3.06 1.98
- A EE 1R 32 4.13 2.24
HiEKR%Z 32 3.81 2.38

SR 1% 32 3.16 2.24

KR 1% 32 2.94 1.81

ZE g iEE) % 32 3.28 2.02

Eapct 32 3.13 2.11
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%27+ 11 fEE SR ANOVA S8l LSD IR EERT

gy B . HEH ¥ F e 8 i
SR g SR e LSD E1&f5E
. 4R 0.25 10 0.03 252 0.006 | <234.6780 1011
TUO4HN 344 341 0.01 T BT
BE am se0 351 33
4HR 0.50 10 005 364 0
I{iz s 468 Ul 001 1<2,3,4,5,6,7,8,9,10,11
BY wm saz s 2,3,4,6<9
. ¢HE 0.14 10 001 050 0.89
*aHA .
A 9.31 341 0.03
sUfE i 4aF1 9.45 351
73 4HRE  0.17 10  0.02 0.58 0.833
T,
HN 975 341 0.03
i 49F1 9.91 351
. AR 027 10 0.03 0.61 0.805
*aHA .,
rep 4H 1512 341 0.04
4Rl 1539 351
e iHF'Eﬂ 0.43 10 0.04 0.96 0.476
P &N 1517 341 0.04
“aF1 1559 351
LFE ZHE 2460.10 10 246.01 1.34 0.206
e 4N 62416.86 341 183.04
Y1 64876.96 351
HF & 4HE 246598 10  246.60 1.35 0.204
e 4HN  62428.07 341 183.07
H4 41 64894.05 351
fitEz - 4HRE 780.49 10 78.05 0.52 0.877
iz 4HIN 51262.93 341 150.33
TOgEf 5204342 351
DFE 4HRT 97.52 10 9.75 240 0.009 129 6
%% 4HN  1384.34 341 4.06 623457 ’8 0 1011
M6 48F1 1481.86 351 T T

*p < 0.05+p < 0.1

st « RORORER ¢ L AR HEHE

U} 5 5.ZZ MR g |

2RE/KRABHNE © 3 SAE-CH R IHE - 4R R

SRAIHIE 15 53 3 10.Z20+HIENEE 15 77 5 11 5HE4H
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(Z) BB
AR 27 1940 > HIg OB E G E TR BAREMER > & LSD fySREEREEH ¢

FEREHENEZ L A G E2Ws R FRE - B (EE) iy R+
BRI - AE (BEE) R0y R-HIHIE 15 > &RtaaClE -
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B mEEER

NHIE I RS R0 A DB R AERAVT ZE st A YN ~ ZB - B~ i 1) g A A E
GEER o ARWIZURF BRI R0 B IR DL R TH I ) - S SO EEe R -~ B2 MR e
B BEEECE - TR E S o MR A O R RS N B (RO - R RS2 S B AN [E
ERISHIIEETGAREY - ElE—H B R EN - BRITHE SR sl R B B AT
R8> FAEIREEHNT ¢

B EECIERRAIRERS AR - IR I E RS L Mg P E SO R R E AR S RN S
HHEEEMAER - TR - BB IIF B EERR - ZEHE - SR T U560y
SRR - B (e R HIEC R SR TOREC I8 - MEIS il 2 Rl 2= St e i s /b
PRI » nE IS TSRS R R R AR B B R IR A e B A RO -

HR o (RO AIRY RS b BEER A RS EE R A SREEE AR - /£
N R M BRI A B AR - DT iR SRR R R
By TR - KR (Fa) TIBREFSERTTIR ~ Akl (At ) B @ (A
B ) > L& EL Beilharz, Maniam, and Morris (2016) WZE888 - IZREMENEE - HEd B &
FEAVEESRAEDL o R EBEF N2 E o T T I - P BRSNS - RS S
sOlRELERE L, - PRI E I R SR B SO iR s tE I A S - AN - TR AT
TRECFRC IR &SR - HIEE 15 oy $81% FONIEEIB NI 4F » [H45 58 Michail ,Robert and Dylan

(2012) BFEEE - HIROIFEE F ey O B I b 2 A OB R ECEAYAE AL » HEHE =
FE IR PR U e A En T2l s LAF - BRI S SR EL - R
AYTEMER R o - SIS B A R | fism 2R s IR s B R T AREOE
HAW (BEE) Biy-HsE R HEHEE U IR A (BENE) Bty +HE CIsR+1Emg 15
Iy & B IS E IR i 72 — B U H 8 E B — B O B R R e R i 2 4E R -

F= BEBGZRHIECRE - EEHE A B A Tao AT - OSBRI
HR AR ~ RIS R AR DU BRI RG s - = EE R - HIgEA
VBB F RS E B ABGRNER - (B4 FRAYRI _E 2 B4 H mRREu 548k
& o (HTERS SR (DI R RS AT BREE NIRRT U ) S A B 2 2 - E— D T H IS I e

gl

K

CI|
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RIS HAEA > WHIg IR IR B A AR IS A F T B T R eC IR L O
SREREEEER - TR - ANE (R Ry ke R e ac R TR RN
B AR TR RS RIS R E B R - PR R R B R G
EERGABENER - MEEHEE R QR BEREHE > BRI FE02
M LTt BESIRREIE IO o JL&EIREL Stephens and Tunney (2004) $EH #jEERR 2R I0ik
A GHRT ORGSR - R RNy (RahE) Y~ e RS RGE -
M EER TS o (HAOFRZENERRIRA - A 10~20 @M {boiE - s L5
JBURZ °

BR > AbTFTai RS 8 TRIH I ARy - ZenH g e, (CBIH IR S MR g 15 Sy 38
) ~ HHEgH - 11 2HHETT ANOVA EElg - 453830 11 2 MDA #E iR - HHER
£ Hirano {1 Onozuka (2015) 1&& 3 Hréd A DA FEEEIR - HEHI 2R IN Y2 HR 1R
RIS IH S EE E L FEE A R B AF R - B0 A BE RN E SR - (B o] DUEREHYE -
AL RCIE R MR IBAE I FR T - A B L AR S R BB G IR B R i (R0 » 2K
A SR

TRIBABTITAERIGH - AR B R R FE AR A A S =R -
5 TR B A28 R A WA B B 1 1R AN S 8 o 7T DASE A » R B YRR )2 5
JERER > (B O ST ATy S R A F R B B S R s B = S8 A\ pe A2
PRIFRAHINGG > fRSEET] - EE A LIRS IEE ARG - NI A HAYAH SRR -
TR R ATEA RO BB R o fra i - e sdoneal & 2 28\ Re BB E -
RIDHOR RS Ry B4y - I SC IR LA B S B IR A S A M RV&E SR - L R O &
PRERRER SRR RRR - HEATR - (EHME Ay AR &R - SENE &R
OBEIER ~ MBE EFE o~ BRI - gAY o R ARGIREFRGHIRAEERE - (NIE - A0REHY
RO I IR T 4% BORIGSE - St B HQ A RIS I bRy LI & -

AU FE I {8 158 FHHEAeT LIOR IR U By EEATRE  ARACHT DASHEHESRIE IR - anoness
AERREL T ATERRE - BEAD - SHESEE IR B EATRCR - BRI IEE
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