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Abstract

This research aims to examine students' learning difficulties in professional
courses at the Department of Shipping and Transportation Management in Taiwan.
Data collection was based on a questionnaire survey from six universities including

National Kaohsiung Marine University, National Penghu University, Taipei College
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of Maritime Technology, National Taiwan Ocean University, Kainan University, and

Chang Jung Christian University. Three course dimensions were identified based

on students' requirements toward these professional courses. The evaluation weigh

was established according to students’ perceptions of learning difficulties. A Fuzzy

Multiple Criteria Decision Making method was used to assess the level of learning

difficulties in professional courses, and the relationships between the courses in

senior high school and professional courses in the university. Implications from the

research findings for the Department of Shipping and Transportation Management

in the university on courses design and modification were discussed.

Keywords: University, Shipping and transportation management, Professional course,

Learning difficulties, Fuzzy multi-Criteria decision making
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T30 o BREHERY T R B 22
BRIHET - HENR/IMER T (lower
boundary) » “FEHE RSy 1 218 H
B ARME By 5L (upper boundary) » DL
=R > RSN 4 FRR o

PR b 3t Ay = {18 4 R R E A B
—EMTF > KBLHIHZR 5 24 B i
BRI T B S N R L&
K (BRAESE > 2011) FH = HAE A AEE
(weights) °

R E R R AR A AR IR
T 5 B BRI EERT > AT i — (B FE A
i R WEETR KL o [RIFeif-f ~ Y=
(2009) P2 FsMEAH BRETE 2 X A AR B R
HIEREE » 4 224 HIE A N ERE T KRATER
12 RICETH R A R LR R E AR S
BTN L T EHIFAZ & - KK
5HERL > & Wy~ Wy~ Wy 3 RIAEREAR
BEROLIRIE ~ Ye22E S BEAE - BRR
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RS RBJRRFRF 2R
METEZFAEERBR S ERBEZIFIR

K4 STHBAER BRAERIGREEESERHRM RS ETL

1
BRMEEER

2
HEL e

3
T8

EAREXRORE

(1.743, 1.906, 2.056)

(1.000, 1.229, 1.571)

(1.200, 1.651, 2.042)

BEEHEERE

(1.583, 1.843, 2.143)

(1.222, 1.496, 1.750)

(1.273, 1.618, 1.900)

HERE ZnEaEE

(1.364, 1.859, 2.150)

(1.000, 1.481, 2.059)

(1.500, 2.032, 2.891)

4
EERME

5

EL

6
FEREH

EARFXRORE

(1.400, 1.590, 2.067)

(1.600, 1.759, 1.923)

(1.625, 1.788, 2.000)

BEEREERE

(1.500, 1.697, 2.118)

(1.444, 1.625, 1.800)

(1.146, 1.609, 1.909)

BERE ZnEiagE

(1.429, 1.882, 2.318)

(1.376, 1.635, 1.929)

(1.375, 1.711, 1.923 )

7

EES

8
EEZED

9
EELSE

EXREXRORE

(1.842, 1.949, 2.083)

(1.357, 1.665, 2.091)

(1.556, 1.712, 2.000)

BEEHEERE

(1.583, 1.791, 2.143)

(1.546, 1.726, 1.875)

(1.500, 1.833, 2.856)

BEESniEiEE

(1.500, 1.913, 2.222)

(1.500, 1.876, 2.087)

(1.667,2.015, 2.333)

10
EEXS

11
BRRAAE

12
RS

EAFEXORE

(1.778, 2.156, 2.473)

(1.636, 1.819, 2.000)

(1.000, 1.823, 2.200)

BEERTEERE

(2.000, 2.187, 2.375)

(1.600,1 .892, 2.182)

(1.225, 1.564, 1.800)

BERE ZnEiagE

(1.750, 2.138, 2.438)

(1.333,1.918,2.333)

(1.500, 1.761, 2.200)

13
BEFREZER

14
EBS

15
MRERERE

EXREXROHRE

(1.870, 2.065, 2.200)

(1.848,2.278, 2.593)

(1.607, 2.282, 2.882)

BEEHEERE

(1.539,2.037, 2.250)

(1.909, 2.335, 2.739)

(1.750, 2.164, 2.500)

BRE Znga g

(1.688,2.155, 2.971)

(1.500, 1.983, 2.250)

(1.556, 1.891, 2.300)

16
e

17
BEAER

EAFZORE

(1.750, 2.347, 3.000)

(2.000, 2.148, 2.286 )

BEERTEERE

(1.800, 2.214, 2.667)

(1.615,2.001, 2.400)

BIERE ZinE g

(1.300, 1.981, 2.300 )

(1.500, 1.876, 2.143)
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—

M

S

VVi:

Sy LA PR RS AT = A RO b =

(n; - min ;. {w, }, Zj,- W, 1 -max ;{w, })

{ELE

n; FoRE | (AR R H

Wi FoREE i (ERE e j EEREE

#iE

Hi=1,2,3:j=1,2,n

Zl D= I ae i = TR 21 I [
THIFYREERAER 6 Fins »




WBEZH F-+—% Z=# RE101%6A

x5 BAEHMEEERRETRHBEREE

Bm| Fi21EH wEREE BERHE e

03. BFA 3.999 3.341 13.361

10. /8B 4.069 3.121 12.699

12. EHAMZER S 4.192 3.305 13.855

EXRFERORE |13 8LRE 3.989 3.481 13.886
11 REHMZERE 4201 3.365 14.136

09. g2 3.995 3.017 12.053

08. etk mERE 3.874 3.220 12.474

15 8 EREER 3.945 3.297 13.007

16. JBIEAIBE X 3.909 3.379 13.209

N—— 14. ;‘%ﬁf@%é@%fi 3.898 3.245 12.649
19. i E R 3.758 3.187 11.977

17. fnZeiE sy 3.643 3.181 11.588

20. B RER 3.838 3.220 12.358

06. ERIER{T8H 3.591 3.173 11.394

04. BELRAIE 3.610 3.091 11.159

R SRR SR |07, (E2ERFZE 3.236 3.533 11.433
18. EIRREEIR 3.659 3.234 11.833

05. MBIBHEAEE 3.874 3212 12.443

* 6 FREEEIEZENEME WIEZ 4 9ER} > FEH Fuzzy TOPSIS
EREZHEE R R AT 17 B2 ERE R =8 e
BEREERORE (84.343, 92.453, 98.952)

BEEREERE

(69.534, 74.787, 79.260)

BB Znie g

(55.785, 58.257, 62.200)

B - HARELIR 7 B3

®7 =SHHEERBERIEERE - 121862

SRIEEm RIBIEHE L)
BEXEZEROHRE (1.000, 1.229, 1.571) (2.000, 2.347, 3.000)
LB SRR (1.146, 1.496, 1.750) (2.000, 2.335, 2.856)

B E Zniz g

(1.000, 1.481, 1.923)

(1.750, 2.155, 2.971)

RIEE 4 B 7
& R d(Gy, G
=1,2, -, 175j=1,2,3  FrE AR

) Bl d(G,

N 8 BilF 9 Ffrn -

4L G, 21 G, G
g G7) o AER

K% 8 HUEREEE B 6 RUREEAHTRL
THE - ]S U B B S B AR A < IR R
{EL > 412% 10 Ffrons -




* 8 FREANIPEMENZBEZIERE

RS RRRFRE &

8

METEZFAEERBR S ERBEZIFIR

HATAMER T - KR 9 rEREHE
BlE% 6 HREEEAHFRBR NG » W15 758l
AR OMERE B > 4058 11 FOR -

DL MAX F1 MIN #$5% 10 K& 11 &
FHEITHEE > w5
MAX,;1,4D; } = (171.607, 185.842, 198.240)
MIN,;17{D; } = (7.431, 7.856, 8.362)
MAX,_;174D; } = (208.565, 225.032, 240.011)

i

1 2 3 4
EELER STEEER 1TEHER EESUE
BEAREERLERE 0.644 0 0.383 0.423
BTEREIERE 0.394 0.044 0.134 0.317
B E ZnizEEE 0.330 0.079 0.705 0.409
5 6 7 8
BEtER BERER R [EES
BEAREERORE 0.505 0.544 0.704 0.443
SSCE RS ERE 0.190 0.113 0.380 0.276
BIRE 5 ig e 0.235 0.254 0.419 0.380
9 10 11 12
5 SR ERBEIE F [HES [HEZENL [ (e 1=
EXEZERORE 0.492 0.871 0.559 0.499
BTEREIERE 0.698 0.730 0.428 0.067
BB ZnizEE 0.547 0.648 0.396 0.368
13 14 15 16
B E 5B EE YRERERE e
BEAREERORE 0.785 0.977 1.032 1.133
SBZCIE S IR RS 0.482 0.869 0.677 0.771
BIRE 5 ig e 0.822 0.451 0.455 0.401
17
BRAER
EXEZERORE 0.886
BTEREERE 0.547
BIRRE ZmizER 0.389

MIN,_;;,{D;"} = (50.855, 54.117, 57.712)

M B 4 48 St 1y &R

A RA

B e

LER |

B [D, D] B PE A R K OE R
[MNISiSS{Di_}J MISiSS{D;-}] H"j EE %E
{8 > DURAE (D, D H0FE e e o2 2 AR e
[Mlgss {D;}, M[N1£i$3 {D;r}] E@Eﬁ%ﬁfﬁ ’
Ay BB 12 13k 13 16 i =1, 2,
e 17 0




(134.485, 145.507, 155.247)

WEEEF HE-o+—% ZE=H# RE101%6A
* 9 FEHHEIBEEMMNSEREZERE
1 2 3 4
EELER g SHEEER 1TEHER HEERE
BEAREERORE 0.620 1.196 0.825 0.775
BB REIERE 0.555 0.919 0.807 0.633
BEEZnizsEE 0.551 0.785 0.167 0.449
5 6 7 8
R BERER ema [EES R
BEAREERORE 0.745 0.696 0.584 0.754
BB REIERE 0.802 0.847 0.571 0.716
BEEZniZHEE 0.706 0.692 0.477 0.554
9 10 11 12
7 SR RERE A (DS R [EES
BEAREEROHE 0.731 0.348 0.686 0.799
BT EREIERE 0.409 0.290 0.520 0.877
BB ZmiziEl 0.380 0.308 0.461 0.520
13 14 15 16
BB 5B EE RERER e
BEAREERLERE 0.496 0.254 0.240 0.144
BB REIERR 0.472 0.086 0.270 0.174
B 5 iR tasm 0.036 0.452 0.431 0.477
17
BB
EXEZERORE 0.428
BEEHEIRRE 0.395
BB ZmiEHERE 0.525
£ 10 REBERIFEREZINERERE
1 2 3 4
[P e STEEEER 1TEHER BEESUE
(100.186, 108.299, 115.553)|  (7.431, 7.856, 8.362) (80.923, 86.474, 92.340) | (80.488, 86.591, 92.368)
5 6 7 8
EHE I REH sma EELE
(68.859, 74.530, 79.584) | (67.864, 73.493,78.532) [(109.197, 117.941, 125.870)| (77.722, 83.701, 89.311)
9 10 11 12
(ST [HE-PS EERARIL [EES
(120.570, 129.579, 138.057)|(160.406, 172.910, 184.393)| (98.991, 106.751, 113.859) | (67.266, 72.575, 77.568)
13 14 15 16
ESE 5B B2 YR EHERE I3 S
(145.627, 156.561, 167.064)|(167.971, 181.573, 193.587 )[(159.460, 172.508, 184.035)|(171.607, 185.842, 198.240)
17
BRAETR




& 11 BEREEEREZ INERRE

MEBEZZAT

RS RBJRRFRF 2R

FRRFERBEZIFR

®12 PEREMENPEIEEAERIIERHE

1 2 3 4
EEIR =% STEHES 1T8HER HERME
(121.579, 130.880, 139.562)|(208.565, 225.032, 240.011)|(135.069, 146.416, 156.049)|(134.435, 145.157, 154.796)
5 6 7 8
TETER T ERER e [HEX e
(157.991, 169.991, 181.205)|(156.210, 168.016, 179.057)| (115.581, 124.498, 132.730)|(144.315, 155.562, 165.851)
9 10 11 12
PG EERRERE B EES BERR(L EE3 -1
(111.258, 120.271, 128.347)| (66.726, 71.835, 76.610) [(119.688, 129.119, 137.717)|(157.425, 169.800, 180.969)
13 14 15 16
BFE S ER SEEHER MREREE s
(76.610, 83.196, 88.669) | (52.562, 56.188, 60.002) | (63.036,67.464,71.929) | (50.855,54.117,57.712)
17
BRAE
(92.816, 99.657, 106.274)

1 2 3 4 5
EES eyt B GF L BEE EEL
167.432 77.325 130.738 131.706 94.580
6 7 8 9 10
FHBER e FELiE) CESC e CES
95.525 183.516 118.342 199.558 291.125
11 12 13 14 15
CESLaI GELL EISE S B T pRAREE
167.774 93.045 263.809 315.127 294.833
16 17
L BRIER
321.361 235.708
%13 ERA BN SIBERNIEEHE
1 2 3 4 5
EES ¥ b SR fray SN EEL
238.252 432.575 274.960 273,983 311.104
6 7 8 9 10
FHBER Eme FELiE) CES e CES
310.158 222.168 287.344 206.132 114.569
11 12 13 14 15
EE N EELL BISESER T pRAREE
237912 312.644 141.889 90.586 110.858
16 17
MEEE BRES
84.352 169.976




WBEZH F-+—% F=# RE 101 %6 A

FUFHZE 12 FI% 13 (EEREE AT S A
HBHEET A3 (relative closeness coefficient)

I i =1, 2, -, 17 « WH] S REBIE

R o BEOMTRPAS R B SR A (2009)
L BEFF T ERE o R DURGE i i Il A~ [ 47 B
e B -

L 17 R EETHRY - #ERAE 14 Fr

& 14 HEEHEARBEHIFEREREFEF A (2009) SLREERBEFEEITHR

1 2 3 4 5
BEMCEE | STEEES 1TEHER EESUE B

TEE B AR 0.413 0.152 0.322 0.325 0.233
Ee(352 10 17 12 11 15
2009 FE ¥ BRI (A B 0.364 0.109 0.527 0.294 0.099
2009 FHEF 11 15 7 13 16

6 7 8 9 10

EERER &EE [EE e 5 2E RN RERE [P

BB RS 0.235 0.452 0.292 0.492 0.718
Ee/ 352 14 8 13 7 4
2009 MBI BETAE 0 0.382 0.306 0.502 0.698
2009 FHEF 17 10 12 8 5

11 12 13 14 15

IR AAE [y ERFESER EEE YR ERER

iEESEESIRES 0.414 0.229 0.650 0.777 0.727
Ee/ 352 9 16 5 2 3
2009 M EEIERE 0.450 0.140 0.808 0.871 0.929
2009 FHE 9 14 4 3 2

16 17

LIE BRAER

BB RS 0.792 0.581
Ee 352 1 6
2009 B BELEAE 1 0.672
2009 FEHEFF 1 6

3% 14 WYHEFPE AT DU e g e 22
A B H DR I TR AL 5% - IR
TORERBIE KT - Ok H R M8 Bk
#2223 - WA > B ERATIIR H T
SRR SR BEHE PP A2 R A [R] A 67 BE BfE SRR EL

AR R - B e
SR IR B S P R L
B - R — EL iR =T
ST » TG i@ S BR
AL, -




EEA

R E RS R RER LB
SEE > [K| LIS AL R B AR A v g i 22
BlH BA S A Br H AR H A B S REEL -
A DARARE R T Ry PAYERT] - DURHE INEERR
KRS T M B HE T TR AL A B A BRI R
B A i BRI R LK AR B R
JE BAERIT (gap) > JNATHE R R AR Y B2 Bl
EZNR o BRIFGZ b - fEEBE R B E ] DL
H3E > Fuzzy TOPSIS $efit & kAR H
ERFHAEA ~ [ PRARR A 2 M T o PR
(AT E AR BE 53 rT A A (R 0Y g T RF A 8 L8

BERE -

(BE Tk

= |

FIo(T ~ IRAKE ~ ZHH > 2002 0 EREE
it Yl S ey s W 1 A D BT S5 1]
BRI > HEZEF > 518 HA > 27-41 -

EARHE > 2009 > FEIEAFTFFEE EE—
AP R EE R R > P H
H > 21 HA > 9-13 -

JifEMHE ~ ZF550 > 2007 » EEERKA
N7 R T B 2 W9 — DAE 1 45 B
BtRBl » JFEH2E > 5F 15> 5 3 1
85-104 o

TEREE » 2009 » 98 E R IE 11
A aI R EEGEE - FFEEEEH T 58 21
#A 5 31-33 ¢

BRI S BB R RFE2E
METEZPAEERBR S ERBEZIFIR

PROE > 1994 > HUEE L A BFERE
JIZW5E » HEFT > 553 & 5 1 /8
27-43 o

JASCE > 2002 - ZEEEME T —SAS /
STAT /777 » BB SALFEERRLH
2k -

TRETE > 2009 > BHCK SRS b
ZAEREERT RORACHE SR  FFEEEA T > 5B
18 f » 36-40 -

BREIL » 2009 » THEEECFE D > HERIE
b4 » HmEHEERER L —H
BB E B R EMIEE - FFEEEH T
HI19H - 1-3 ¢

BREERZ - 2003 - IEHEE T B & m) 2 PY4F
Tl 5 iy 2 5 i e A B R S A B I
9% TTHPEREBIE R S sea & -
BRTESE - 2011 » B TRRZEFTFE B ER R
W5 —— DAGEE B R Bl > BSZEE
FORERR 4 AR s S B T hE i S > B
ﬁéﬁ °

PR 0 1992 - PR BRI B E £8 s A B
YramNsEE RS - fiilf RIEHEEH
H > 55 8HH > 19-23 »

BHIEE ~ 2R 0 1996 » FEER A E A
AiAEsE » =]k -

HHIEERE > 2001 » HEBEA AN SRAE 28 1Yy
IREEELISRNS - ZUEMHFEHF > 56 85 H >
42-53 o

WEH 0 2009 0 BELBHERD  EHE

B AFRE S 7B A1 P 7 SR —~ =
AT > 2-6
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2% UE IR IR T R ST AL BB e e e B R
B RAR N SR 5T - 2009 554
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=]k -
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217-228 » FEFTH °
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