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ABSTRACT

To implement 12-year compulsory education, Ministry of Education has been
promoting the policy of community high school and encourages students to study at a
school in their neighborhood. One of the objectives of this policy is to reduce students’
long commuting time so that they may have better concentration and academic
performance. The objective of this study is to see whether long commuting time has
an impact on students’ learning and how is it affected? The study aims to investigate
the correlation between students’ commuting time and their concentration and
academic performance, applying Fuzzy Theory. The participants are first graders of a
senior high school in Taipei. Fuzzy questionnaires are employed as instruments in the
study. Counter-fuzzy transformation, fuzzy correlation coefficient, and the fuzzy
nonparametric statistics test are employed in the statistical analysis.

The study indicates a low correlation between commuting time and students’
concentration and academic performance in the first class period (8 a.m.~9 a.m.).
Besides, the impact of commuting time on students’ concentration and academic
performance is not significant.

Key words:counter-fuzzy transformation, fuzzy statistical analysis, testing hypothesis, fuzzy

correlation coefficient
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%32, 1082 FAppFHRE: F P E

a, b, c d. RA,
1 30 40 45 50 41.79
2 60 80 90 90 80.01
3 55 60 65 75 64.79
4 40 45 50 60 49.79
5 30 40 45 50 41.79
6 10 15 15 20 15.64
7 50 60 70 80 65.85
8 25 30 35 45 34.79
9 45 50 60 70 57.26
10 40 45 50 60 49.79

g3tk A fon =10 5 4 8o R TH 34wl Y ks

X+ X, 49.79+49.79

= =49.79
2 2

FArig 10 B A sk ARt lent B R S 4979 & 4 -

EWIFER R Z RS R RR I - HBCBIRER AT ~ B AU DY > TR
FESAEHRES - REEUA SR - (ST A nl(E - I Rl SR SR
sTU77% » SRR D L B R E R s - R BRI &R A5
SRR - Rt 2 T L Be e » A 2T ¢ 1l Mood Frfgth Z o
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e BAMER A E - ERE R - SRz i 8ie e > A imeiailg

TG TIRNE > ISR RS B E R Z - fteE J7 A SR i s AR AR A
TR o PR RE P AR F o3 R R RS AR AR Bl NG R R] i B (8 A1 2K
8o Bp— 22 M1k (£3.3):
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% 34

A5 A AT 543 o llE £k B

L ARE e
st 0 1 2 3 4 5 | FEkiE
1 1 0
2 1 0
3 1 0
4 1 0
5 0.2 0.2 0.2 0.2 0.2 3.24
6 0.2 0.2 0.6 4.544
7 0.1 0.3 0.4 0.1 0.1 2.968
8 0.5 0.3 0.2 1.84
9 0.5 0.3 0.4 0.1 2.962
10 02 0.4 0.3 0.1 2.452
435 B k1L AR AR o WOl EE £ B
i S S e L
st 0 1 2 3 4 5 | FEkiE
1 1 0
2 0.2 0.8 4.456
3 1 0
4 0.5 0.5 1.6
5 1 0
6 0.1 0.2 0.3 0.4 3.16
7 0.3 0.7 3.784
8 0.1 0.4 0.3 0.2 3.76
9 1 5
10 0.3 0.5 0.1 0.1 2.12

336 A~BA wmenF it iEd o) Fl A 27

0~0~0~0~1.84~2452~2962 2968 ~3.24 ~4.544

0~0~0~16~212~3.16~3.76~3.784 ~ 4456 ~ 5

B a=005" TR TABA e F 2 - F3 §IFAME S8 A2 ¥ R ILTHE?
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2412 t- P - 2nfd U PpERTEE

BB R R

Tpoph R

LEEE R

i O B O Bt | abEs | |5 g
1 30 40~45 50 (30,40,45,50 ) 41.25 12.50
2 60 80~90 90 (60,80,90,90 ) 76.67 20.00
3 55 60~65 75 (55,60,65,75 ) 63.75 12.50
4 40 45~50 60 (40,45,50,60 ) 48.75 12.50
5 30 40~45 50 (30,40,45,50 41.25 12.50
6 10 15~15 20 (10,15,15,20 ) 15.00 5.00
7 50 60~70 80 (50,60,70,80 65.00 20.00
8 25 30~35 45 (25,30,35,45) 33.75 12.50
9 45 50~60 70 (45,50,60,70 ) 56.25 17.50
10 40 45~50 60 (40,45,50,60 ) 48.75 12.50
11 8 10~10 12 (8,10,10,12 10.00 2.00
12 10 15~20 30 (10,15,20,30 ) 18.75 12.50
13 40 40~50 60 (40,40,50,60 ) 50.00 15.00
14 20 30~40 50 (20,30,40,50 ) 35.00 20.00
15 20 30~30 50 (20,30,30,50 33.33 15.00
16 45 50~60 80 (45,50,60,80 ) 58.75 22.50
17 30 40~50 65 (30,40,50,65 ) 46.25 22.50
18 35 40~50 60 (35,40,50,60 ) 46.25 17.50
19 5 20~30 40 (5,20,30,40 ) 23.75 22.50
20 40 45~50 60 (40,45,50,60 ) 48.75 12.50
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2412 t- P - 2nfd U PpERTEE

L Ede @ pER T yage @ pE R £ 35 P P
wi | “(ifﬁ)w i(if;iﬁ& * (ifﬁfﬁ pawte | ot | x| ve s
21 5 5~10 10 (5,5,10,10) 7.50 5.00
22 40 45~45 50 (40,45,45,50 ] 45.00 5.00
23 30 30~40 45 (30,30,40,45 )] 38.33 12.50
24 45 48~53 60 (45,48,53,60 ] 51.50 10.00
25 25 30~35 40 (25,30,35,40 ] 32.50 10.00
26 25 25~30 35 (25,25,30,35 ) 30.00 7.50
27 35 40~55 60 ( 35,40,55,60 ) 47.50 20.00
28 20 25~35 40 (20,25,35,40 ) 30.00 15.00
29 30 30~35 40 (30,30,35,40 ] 35.00 7.50
30 30 30~30 35 (30,30,30,35 32.50 2.50
31 45 50~60 70 ( 45,50,60,70 ) 56.25 17.50
32 35 40~45 70 ( 35,40,45,70 ) 47.50 20.00
33 45 60~70 75 (45,60,70,75 ] 62.50 20.00
34 5 10~10 15 (5,10,10,15) 10.00 5.00
35 40 50~60 100 (40,50,60,100 ] 62.50 35.00
36 50 60~60 70 (50,60,60,70 ] 60.00 10.00
37 3 16~16 32 (3,16,16,32) 17.00 14.50
38 30 35~38 40 (30,35,38,40 ) 35.75 6.50
39 20 20~30 30 (20,20,30,30 ) 25.00 10.00
40 20 20~30 30 (20,20,30,30 ) 25.00 10.00
41 20 30~40 60 (20,30,40,60 ] 37.50 25.00
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DI —E DI AEGA 41 [ S alE - Jeifig NPt RS2 A
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BHELHREERED L
A2 FA A A2 K- E AR

o 4 B 3]

2t 7 45 7 HF i 3 2t 43
Wi A

R 1 0 0.1 0.45 0.45

0
HELRA T RERE
W2k 240 B T BF7 REBELL Y
Py HF=1>4=075> =055 24F=025> 24 2 45=0
HH2RET RERL >SS E
PR A 250 7 R EE 2R A AR R R ok T () BB E S )5
1x0.45+0.75%0.45+0.5x 0.1 = 0.8375
_l(oxkr-0837sy+oxklzs-0837q4-a1xk15—41837jJ 0.03)
4\ +0.45x0.75 - 0.8375 +0.45 |1 - 0.8375

FE OB 5 dfi-0.8375+0.037=0.8745

HAI: BET R E o R L
FIE R 260 T LWL A ARG PEEL S

Fp = 0.45% (1= 0.8745) +0.45x (0.75—-0.8745) +0.1x (0.5 0.8745) =0.17

oAt

B4R E BRI B R R
B g =000 T RS AR A KA R B RO R B P B E T )
L ysinon =10.87—0.1x0.17,0.87 +0.1x 0.17] =[0.86,0.89]
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2043 200 FFES B RGEE F R E

B A 2 AR ox P E s AEEEE
1 (0.43,0.48 ) 0.46 0.05
2 (0.86,0.89 ) 0.87 0.03
3 (0.18,0.23 ) 0.21 0.05
4 (0.39,042 ) 0.41 0.03
5 (0.53,0.56 ) 0.55 0.03
6 (0.45,0.52) 0.49 0.06
7 (0.62,0.65 ) 0.64 0.03
8 (0.59,0.63 ) 0.61 0.04
9 (0.49,0.53 ) 0.51 0.04
10 (0.26,0.31) 0.29 0.05
11 (0.43,047 ) 0.45 0.05
12 (0.63,0.67 ] 0.65 0.05
13 (0.49,0.53 ) 0.51 0.04
14 (0.23,0.28 ) 0.25 0.05
15 (0.89.0.92 ) 0.91 0.03
16 (0.30,0.35 0.32 0.05
17 (0.05,0.08 ) 0.06 0.03
18 (0.52,0.58 ) 0.55 0.05
19 (0.62,0.64 ) 0.63 0.03
20 (0.38,0.42 ) 0.40 0.05
21 (0.38,0.42) 0.40 0.05
22 (0.58,0.63 ) 0.60 0.05
23 (0.32,0.35 ) 0.34 0.04
24 (0.35,0.40 ) 0.37 0.05
25 (0.43,047 ) 0.45 0.05
26 (0.17,0.22 ) 0.20 0.04
27 (0.54,0.58 ) 0.56 0.04
28 (042,045 ) 0.44 0.03
29 (0.50,0.55) 0.52 0.05
30 (0.69,0.71 ) 0.70 0.02
31 (0.38,0.42) 0.40 0.05
32 (0.40,0.45) 0.43 0.05
33 (0.27,0.33 ) 0.30 0.05
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34 00.27,0.31) 0.29 0.04
35 (0.50,0.56 ) 0.53 0.06
36 (0.48,0.51) 0.50 0.03
37 (0.58,0.63 ) 0.60 0.05
38 (0.42,0.47 ) 0.45 0.04
39 (0.24,0.28 ) 0.26 0.04
40 (0.65,0.68 ) 0.66 0.03
41 (0.38,0.43 ) 0.41 0.05

FEiaF 4.1 B4 FEVREI IR R 4.3 2248 BB HIREE - AR

st EELm BN R B SR R AR AR e ] - A1k 4.4
44 P B P ook A Rk OB AP R R

i
(i
i
i

o ghAp B 4 8 CTY 0.01
IS AR M hdkAar, 0.03
A0 B % R
[0.01,0.04]
(CTy, min(1, €15, + Aar, )

ek 4.4 gkl - T EEIEEINGRY | Bl T _EERIFMIARE ) EE{EREAERE - i
FERRENR T ERRE ARG A - IR B A FIRE IR A -
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4.2 B4 FERmEhRe A bR AR R

PR ESEIEEEEER (B 4.1) DU (IR AR 41 (e RIS
AR BN R RS MAAH R

B4l p AT d- & RLIRBILER

R DEBAEME [a.b c d] BHRER 4.5

» A

PN

2¥ 72 AR ¥ E ST
|| [ 1 ]| I I Y G
I L T Frrrrrrrrrrd
0 20 40 60 80 100
BRARA T o TiA P BRR LA

245 FAHAERE - B AL ARBLERL F ML

3 a, b, ¢ d, ex A | x| 4258 #
1 40 70 75 90 68.75 27.50
2 0 90 100 100 95.00 55.00
3 0 52 60 80 48.00 44.00
4 36 60 70 85 62.75 29.50
5 50 65 75 83 68.25 21.50
6 30 50 75 90 61.25 42.50
7 65 70 80 95 77.50 20.00
8 50 60 70 80 65.00 20.00
9 30 60 80 85 63.75 37.50
10 20 40 50 80 47.50 35.00
11 30 50 60 90 57.50 35.00
12 20 68 76 96 65.00 42.00
13 25 60 70 80 58.75 32.50
14 16 48 60 80 51.00 38.00
15 60 75 85 100 80.00 25.00
16 30 40 60 80 52.50 35.00
17 53 70 80 88 72.75 22.50
18 60 80 80 100 80.00 20.00
19 40 60 70 85 63.75 27.50
20 25 65 80 90 65.00 40.00
21 60 60 70 70 65.00 10.00
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22 40 60 60 90 63.33 25.00
23 10 60 60 95 55.00 42.50
24 12 45 45 68 41.67 28.00
25 30 60 80 90 65.00 40.00
26 30 40 60 70 50.00 30.00
27 49 65 65 90 68.00 20.50
28 20 40 60 80 50.00 40.00
29 28 60 76 80 61.00 34.00
30 40 60 80 94 68.50 37.00
31 55 70 70 85 70.00 15.00
32 0 40 50 80 42.50 45.00
33 40 70 80 93 70.75 31.50
34 20 40 44 60 41.00 22.00
35 0 60 70 80 52.50 45.00
36 40 60 60 80 60.00 20.00
37 8 56 68 96 57.00 50.00
38 30 70 80 95 68.75 37.50
39 50 65 85 90 72.50 30.00
40 50 60 80 90 70.00 30.00
41 40 50 70 80 60.00 30.00

FHAF 4.1 B BRI TR 4.5 S4F 1 LIRETE  REEER
3.2 FHR_EERE SR EA S — i ESREUE MR ER] - 413k 4.6 ¢

3046 BB E L GHR REER N BT

s mhAn B CTYy 0.19
16 A Ap Bk Aar, 0.06
e wE
[0.19,0.25]
(Clyy, min(1, Cly, + ﬂarxy )

ek 4.6 thigal > T LELEEIRGR ) B TS EEREUEE ) EEEEARR
i EELA BN RN S — 8 EERED R AV A T EERKE AR, — B 0 R
TEREREENER © FEILRE > AT DUEHA T AR TR T B A B
RRE ) R TSR B EEREEE ) W B -
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4.3 B4 R m Bk e

DI —E DRI 41 i > FEm—25 1 KSR 2

S48

B AR

REEES 8 [

RyER R B E R IRRE AR 4.7 - W B IR EhRy FET B RS R -
LATHARYAGAME AP B
e B8 s2x84 | apvie | ||x|#e s

1 66 42 54 24
2 71 37 54 34
3 87 71 79 16
4 88 63 75.5 25
5 41 38 39.5 3
6 100 91 95.5

7 95 95 95 0
8 86 67 76.5 19
9 60 46 53 14
10 71 63 67 8
1 94 88 91 6
12 71 86 78.5 15
13 91 62 76.5 29
14 69 46 57.5 23
15 76 50 63 26
16 96 82 89 14
17 94 48 71 46
18 71 39 55 32
19 53 28 40.5 25
20 72 60 66 12
21 36 53 44.5 17
22 88 60 74 28
23 94 67 80.5 27
24 88 56 72 32
25 76 65 70.5 1
26 94 54 74 40
27 80 66 73 14
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28 85 65 75 20
29 56 75 65.5 19
30 71 39 55 32
31 99 90 94.5 9
32 93 60 76.5 33
33 92 65 78.5 27
34 60 19 39.5 41
35 57 29 43 28
36 83 40 61.5 43
37 71 44 57.5 27
38 73 77 75 4
39 76 52 64 24
40 77 18 47.5 59
41 80 69 74.5 11

FEilFR 4.1 B4 PR RIR AR 4.7 BESERGRR  IREE&E 3.2
sT R e iR B R B2 A BRI RATRH & ] > 4152 4.8 ¢

248 VB pE R Egd BY LIRACHAIM %/

¢ i BhAp B 1 CTYy 0.1422
G A Ap Mk Aar, 0.0037
0B % B

[0.1422,0.1459 ]
(Cliy, min(1, Cly +Aar,))

(% 4.8 thiga - T EEREEIIGR ) Bl T BRI | EREEAHRE - Sk
SR e SR AR R A B B ERRNER Y — -
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4.4 BB FRRREMIARREASE AR SR H AR HYAH BRI

Y BB AR BT R oy A BEER AR ERRUE IR AR A SR A PR AR R B 23R KA
B> TR BN Y RS MHIRRE R R FR A B A R EEH N R Z — I
AT FEEH A _E SR R AR R SR AR R R AR Rofe] 2 B = AR R R (R
MHEE > DU T i ERRE R AR PR R R A 2 B Ry o

fRIES 4.3 824 EERIEHHIRRE K3k 4.7 B2 RERFBR - RN R 4.9 > T

SKESIAHRE R -
2A9B A b AMAREE B2 SFLRFHP G

F A R Fra5im
S5
it | x| | ot | ||y s

1 0.46 0.05 54 24
2 0.87 0.03 54 34
3 0.21 0.05 79 16
4 0.41 0.03 75.5 25
5 0.55 0.03 39.5

6 0.49 0.06 95.5 9
7 0.64 0.03 95

8 0.61 0.04 76.5 19
9 0.51 0.04 53 14
10 0.29 0.05 67 8
1 0.45 0.05 91 6
12 0.65 0.05 78.5 15
13 0.51 0.04 76.5 29
14 0.25 0.05 575 23
15 0.91 0.03 63 26
16 0.32 0.05 89 14
17 0.06 0.03 71 46
18 0.55 0.05 55 32
19 0.63 0.03 405 25
20 0.40 0.05 66 12
21 0.40 0.05 445 17
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22 0.60 0.05 74 28
23 0.34 0.04 80.5 27
24 0.37 0.05 72 32
25 0.45 0.05 70.5 11
26 0.20 0.04 74 40
27 0.56 0.04 73 14
28 0.44 0.03 75 20
29 0.52 0.05 65.5 19
30 0.70 0.02 55 32
31 0.40 0.05 94.5 9
32 0.43 0.05 76.5 33
33 0.30 0.05 78.5 27
34 0.29 0.04 39.5 41
35 0.53 0.06 43 28
36 0.50 0.03 61.5 43
37 0.60 0.05 57.5 27
38 0.45 0.04 75 4
39 0.26 0.04 64 24
40 0.66 0.03 47.5 59
41 0.41 0.05 74.5 11

EiER 4.9 T A FERIFIHIRRE o K T BAREERIR ) SROERYEE - R
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FItRE T ISR 40 gDl LB 40 2358LLT » LB EEE S5 -
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