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Abstract :

To cope with globalization and fast changing waves in knowledge economy, industry
development structure has developed toward the trends of interdisciplinary and
multi-orientation integration. In recent years, on capacity development of human resources,
the higher education system of our country has emphasized that courses design and
development integrated with competency help students to diversely explore their career, value
the connection between students’ learning achievement and the society, accomplish goals of
studying for the purpose of application and narrow the gap between education system and
industry development to elevate the value of college education and skilled people. Therefore,
the thesis mainly aims at how to reduce the gap between higher education and industrial

demands.

The thesis is to establish an initial online course selection recommendation system model
which combines students’ core competency with course employability indicator, helping
students select courses based on their core competency to reduce talent mismatch after
graduation and to elevate job competitiveness. The research methods of this thesis are taking
“Ten Major Employability Indicators of General Education of Tunghai University” and “Six
Major Core Competency Indicators of Career Personality Aptitude System,” which is used for
personnel selection in the field, for example, using Modified Delphi Method to gather

domestic experts and scholars, and conducting structured questionnaire; establishing ten
1]



major employ abilities and six major core competency indicators associated with weight
structure to further establish an integrated calculation mode between each core competency
element and employability indicator and the course recommendation sorting standard. This
research takes general education structure of Tunghai University for example to filter
competency indicator matching reverse and grouping of employability indicator equipped by
each course among the available general education courses, focusing on students’ advantages
and disadvantages of competency and recommending suitable courses with the
recommendation calculation system which is designed with the system, elevating students’
learning achievement, core competency, and decision efficacy while selecting courses. The
experiment of the thesis is practically -built .on the developed initial course selection
recommendation information system model and experienced by senior students of college and
students of graduate school from different departments, using the user satisfaction
questionnaires of general recommendation system related research designed by Prof. LIANG,
TING-PENG and the Likert Scale 7 points to understand students’ satisfaction of the course
selection recommendation efficacy of this information system. The results of the experiment
show that students are satisfied with four aspects of the recommendation results of the system,
including contents of information, personalized service, user interface, and system value,
indicating that the course selection recommendation system connected with students’
competency which is put forward in the thesis is feasible and is able to be the reference of

related researches on other recommendation system in the future.

Keywords: Core Competency, Employability, Modified Delphi Method, Career Personality

Aptitude System, Recommendation System
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17 [ 14 (23 RAl4 X2 a2 * a6 g ehddb)
18 | FEEL (B9 LR 4 mhisEgt)
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a4 ek d (F# 3 20135 CPAS 4
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Z_ 4 (Emotional

18



Intelligence ) ~ &= p 2 4+ (Independent) ~ & #74+ (Innovative ) ~ % % £ (Analytical ) ~
3 # 1+ (Flexible) ~ g % |+ (Sensitivity) %2 £ ¥+ (Cautious) % 5 A # ; T 12
M EEP e BG 0 Au R34 (Vitality) ~ st (Leadership) ~ #4- 4 (Feeling) ~
B £]4 (Originality) ~ /&% 4 (Flexible way of Thinking) ~ st # (Sensibility) ; &2 7
R Fs Al a2 T AT FEIFSATA T B AIEHEIT
RAREAA c AV PR D ARG PRI 0 £ 12088 2 B REE YA
fo 10 E AL > T F 2o o 0 TE T o - a3 5V iFE - £ 0 ZRIRA -
ARl R RS S B G P 2 @A TAREAFRT L RE

eSSk (58 2 0 2013 5 CPAS 4 4 ipli®4e » 2015) - CPAS 1% & L7815 0 W)

4

wl@.—

»

2-2 ¢
= o RBEFPeER
3t CPAS 2 iplsk ¥ » #-BRB-1 109 & 5 L = P o ge o kRS R R i
BB X I G HMAp EAF A (FEAE G nE R H o RS E L B
penA gy 30 0~10 4 X 0 o Hedon B33 R 0-3 4 & 7 KA 46 A LT A
TAMEZ2TRA  BRATNA LA RDBIBARRE > XL 8 TR o 5"‘»'??'175‘?%
BRI R R SRR I WM 4 TR A T
BEUEATER 1P A Ui LTSl L E G S A MR e L7 4 sk
ES I PRI R R R ORI SRl §-. T o L TUY e VAR A (o S A
2013 ; CPAS + 4 ipl3=4 » 2015)
1. {7#4% (Execution): 2|%r— B A PR F L8 AT 2 L3 - K0 Fh- BAH
CRIERCTL £ FE3 A
2. #F4§ (Determined): 2|%r— B A EFE R w4 2 Latd > R PFPFEIEK P ¢
SR E A o
3. dp ¥4 (Directive): 2|#7- B4 G A I ¢ L3 &2 B4 e A FHL R

34 ;g;fgﬁ% °



4. P+ (Challenge) @ %7— B 4 .7 2 f Blw > 7 74 e 379 ~ 7P 4% >
Frizfrenp NE KA o

5. B {£(Empathy): 28— & 4 @ Lt FR I E L MREHE R 41
AU - BAAERGE P e e e R AR o e B R R
Veialy

6. iz %+ (Emotional Intelligence) : 2|%r— B A F R fer » £ F ¥ XA
BB EA AR T FHEI F,%’»t»ﬁ\”%iiﬁ*w

7. Jpz p it: (Independent) : |%7— B A fu @R D o LA H pT 2RI AE A
Fii 4 o DAFN R B4 b P R e f AR S

8. & AT (Innovative) : |- A & F 5 5 3 IR ~ 2 & IR 0 B AIFTR DAY
g iR e

Q. 41 (Analytical ) : 2[#7— B A £ F 25 FHEILP - w AR -5 LY
FAE > T MR R dlae 4 o

10. 4 #i: (Flexible) : 2% — BAEF g M AL 3 » R 3> o ¥R 58 - f340°
Wehp %4 -

11. g =1+ (Sensitivity ) @ &7~ B A $7F & 1k A2 2 R L8 B a3 AR R 0 N AL
kB AL AR R 2 Rk 2 ik

12. £ (Cautious) : 2[#7— B X ¥ 0 EARR &84 500it 44k

D %\*Fﬁ‘?%fﬁ'u%‘lﬁ‘é
CPAS i #- it - RSP o iy S M il p w8 &2 F o » o

ARG 2 TiJ i M TR T P 2~ o S MAEP e B A N S (5

# 3 > 2013 : CPAS + 4 i34 > 2015) :

1.

TH 4 (Vitality) G R RE TR G S BE— B A Tae® 7T i

gz L
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2. Txfrd (Leadership), d dp M &P RIS e ba & #3005 B4

£ Bl & Sffrag 4 o

3. "#4c4 (Feeling), d M EFEL e Ha @ELesa s ¥ 30 2Er- B A g

MR PR CEQEE A BA S o

4. "B A4 (Originality) | d fbz p 2 @ E 3Tia e & a & > % 1A E- A

TPt~ HRH A IR BBy bal 4 o

5. TR%+ (Flexiblewayof Thinking) ; ¢ &4 42 4 i s F e &m0 % 2|47

- BAFIEFFRLEZFLR AR Z A KBNS o

6. Tacg 4 (Sensibility) o g2 BEE s B EEa X ¥ A E- B A A

A LR R AR BEA -

ok Tt BRI CPAS LA A BAER S Bhi (PR EH G aEd £ TS
o B SR B R 2 AT R S AR B ¢ g R A AR e g
FIP R 2 HE L RE ARG TN a A f 4 2 Banh i 22 SR
AR R AR I B ST UREE W N TR R ol Sl U St s R SR e g
7 B AT RE 1 CPAS 22 X AR A TE S Gk 4 R 2 M4

Fitenst i o
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AFT G i f#i B Rk Siende g R B e s TR ﬁ}‘-# 4 B
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i it 7\ 1¢ 22 (Modified Delphi Method) % Murry #2 Hammons (1995) # ¢

g 3k e fBR R A 0 4 - EEAL T LS E A kR Rund Faop
Bk > KSR AR (7 ST ERen- B 2 B0 RSB e EE T
GREF LR AR U A BB AEER S S B L N R L E R
P o

3

B 4g 22 (Delphi Method ) » * FAL & 222 ~ 4 ifuis » 0%k p 1950 & £ R fF 4L =
# (Rand Corporation) =1 Olaf Helmer 2 Norman Dalkey #+% & 4 & » § FFi & B ¥ &
BEIFRLY o B3 1963 & AL A A B 0 AR 2 o T3 1964 & Helmer v
Gorden # % 7 - 5 TERHFRIFF LIRS 0 pARALEZE Y AT LA * 22 0
{8 P ABIEIRIFATIR B B AR B AR R T B A ¢ (2 K% 4 52009) o
R A - B B RE LSRRGS 0 A - AR R B oMM E AR o
S - WA AMAR M R FOo X A AR L A R R R g
FRFMLENT APL L PSR EF BRSO LRG0 E TR R RS
Atz fFeng B4 B & v 48 R4 R A - & % #(Linstone & Turoff,
1975) - H i@ § & > itf%##f“ E IR~ B RAVETINE B L HEMAA R R = 0 A
+o(GHoege 0 2002) - FI MG B A - fEE B B R B4R 0 TR PR € R E
MEAGSF N E A FTARPE TR R RKSFT e &3] % SR8
PR - B reeha & oo Epw % - ARG (%% > 2005)

T OB AL e I A H ?iﬁ Dalkey (1967) R[4 ' H# £ 5 ™ B3F K ¢



3. — a_;_gf %b L 1__‘! l' i;rgﬁift g Fiﬁj},ll&ﬁ. °
4, FLADRLAIM B A ARSI AN EFKEF PR o

5. RLAMRAI MG B CEADLALLIIREEAR -

AT PR VAR A - AR B LR RFMAL L 2 RREE
FHEHUPLALF I EEIvEF A AR EALE N RS - BEYHB L R

LR - FEmLYRBD P PR kehR R dot F R EREL B 164 E P

BEEL R - K3 o B EFERIREIERIA K H i o 3 MR DR
Frcla¥ 14 R g%k?#?"ﬁﬁ;;q (2013); g = % (2013); » & ik (2005) Rise W H 2 5
R EXS

1. AL pi7* ~ LR F o

2. M RE- BRI AL, R AR AR TR L B

3 B SAAUBE  VRBHMALY B ABIAIRILZLL
4. ﬁl}l’ég"?’; TLL’J’J" \A’< ‘Ef—r]ﬁl*ﬁﬁ&m,‘%i—\ﬂf’“é%ﬁ#k %é,j\o

5. FEpFZ L .

9. FRRIEARL EEE S > B RN A

AR F R EE G 2R U A A L #E&éélﬁ’%?ﬁiﬁ%ﬁ*'ﬁﬂ%ﬁ? £
LR  SEEEDFARE Rehg 2 IPEEBORE T TEEREG - T
ik & 4 (Dalkey & Helmer, 1963 ) — 4k k3> 18 252 e F 6 # FpAeT ( Linstone & Turo,
1975 ; ™ & & » 2005 5 +4kF - 1992 ; % g% - 2002) :
1. RETRA: RBALARIEFAL FROFEFE PR -
2. EF LRl BT AT AR R R R 2 b R e
30 T FAMERIEE I AT 2 RFERI L D IFLHEE R AL T E SRR
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R H SRR R F e T A BIRA BGTER
(1) 25— XM 2Tkl ? e e A ZERFFL3 &
FRERFDLHADE AR AREAE FLFEERIALL T E S LR
EFE L E o A FEHRREIS AR R ERASAYNA A o
(2) FHMEEoh- RER T AR A4S TIEHF S AHEE OR L - REER
- RPAEET BT 75 3 FHERE - Payne % 4 (1976) 35 & 7l L3
55%1 F R E Pl - REFOPAR G E S HE T 2R XA 5 Mead(1992)
WEEFRALFTET 80% M P BEIE G - RS H 0 TR G E S E B
Faherty (1979) 4= Holden & %« (1993) RJ:z 85%2 + 14838 » & RE L =
- R ARG ETER AL EAEL
4, HEF-wERE IS -w AR LA AR BN PRERE RIERp E kR
CERE L R D AT R P
5, A ABvil ph Rl B IR LA TEFL R RS
6. HKEILPT-wERETFELERE v ¥ -w BN EE T
BHAAPFTREAEE RS r LR o & - wLhf EZ Bm R S
BERBARUNBEHET > DRLI AL OREREIFL  FRABYEIEE
P MR PR T oB s R s KA e S A E S RS RGAL B

R KR Lengd ko

“J
85

7. KSR IELRAEORLALFR LS E 2Dk el g ¢

ﬁ‘f“-\

l

s

FREAGSRA  H7 L RE > REBH - ZN SN L PH7 L FL L AL

d 0 AR B R AP T 2 B R AP SR SN ARR e

WL B RA LS FE AL - Rehd {1+ Murry & Hammons (1995) #
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PREE IS REEFE TR RS ML BT AT ALY o 4 WY -
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R B EA RIS T RS R el RS R R B
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Overload) P 4Z o i F TG A E A §FAFELF (L S enffp T & > L if

L IR F k0% 0 FIP o B I PR R R K AR

@

TA_

AROFAC o AR FE RS FENE T AL FABL TR DT g

e

WA MKk MenE & B % £d Resnick % 4 >0 1997 & #1f% 9o HGRERAG A5 @

N

PERERE SO RIS o SRR Rl A e A o R £
7P % F o Robin (2002) Rizns - Bic s A B4 i il % o & 20
AR AER Y A IR H ML RAER P h kS PTG S
Resnick & 4 (1997) 325 A M % % € B A 73k 2 5% 72 &nfinT™ » R IFH LK o
BAEXOP FAFE CAPYF ATER DTG AT LT RAL A BE

QU p PR ETRE > D B R L ER o Dl LR E TR M A TR w2 F T
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oo e g o S A 2 o d2 R K BB T g (Information Filtering )
B in- b B AR ERY S BT RLRY SRR FHDOTASF K
THBHRT FTER > blhe ATR RS B SR G F TR B ERRE

Boo g AR KB A FEY b+ o

AR (Y PR ]
Schafer % « (1999) &y F MG Feh™ 2 > BALE KT A~ 5w of ¢
« ZEip A itk & 5 (Non-Personalized Recommender System ) @t fa4a & = ;8 7 2 ¢ 4+

HBLR fREERLA DT ALAER A R BEERT LR X FDNE 5 B

*"”3&

HEHR o FPLE @ FREWI gt % o
« Bi¥e i kst (Attribute-Based Recommender System) 1335 i€ * ¥ $F3A 2
F T R KR ERE A BT R AR LN F R S RE

£
wu °

« JE P RBEERF4EE % AL (ltem-to-Item Correlation Recommender System ) 1 * &3 A €
TR WA PFRE P o /‘T‘*‘w«‘?\ﬁ VIR P 2 R enB BEE P 0 wIE P20 B endp

e

LS

]

o R F R & & % su (People-to-People Correlation Recommender System ) : 4%t
B EBNEFANFEHRY F 0 PGS FEHEHEE SR FRAEY
ERAFPRELERT K o THL B ERSEE

IE%A)EJ}E‘_)% e I \xErrAv\zk\?

Schafer & + (2001) = »*p fs#da g s SeB4a R > 3% > & 2 0 F = 47 ¢

o FF (Push): B3 N g AFBRFTRIMELRY F o - By Y TFHE 50
FoRBRARIT U TEAREETNBELRT o A BT 0 g5l
—*Ffm);),g) B RN R YALER; I

» BN (PU): G R AREFRY FFEABAMRET ALY ¥ AT I R
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*E R FER PRI R B M Blae R % F O TR ek T
f?ﬁ‘éﬁ?@ﬂ&,‘a}%ﬁﬂ%&iﬁ%%iiﬁ{f“—*ﬁ% LT R
FAECE D BOEA) - A RF L R F Wk B R AP ML T LA

HRAE > F e 2 af gt PR EEF A 20T

[}

© Ahds st (Passive): pofE> SRIL R A FRY FOp AL 3y VA B LR &
P AR ERBBEF R REFHRE D BRI R L A RREOHED T a2
Fw T REMRY R SAARARH o RESHEF Lo I & ¥ coplge B

R I

o
4;..
=
3

LG EROLT P AAMEZRBET g R

LR 4 4k ool T s s
Bk Buendn B ok o

/

a4

BROP TG AR FELE I REMY PRSP

S TP 1A S Sy < R LA & o I S - S= e S TN NN S AP 1 S
( Content-Based ) ~ 3 [r i jjg 7% 42 & % st ( Collaborative Filtering) ~ /& & ;\ 42 & & 3t

(Hybrid-Based ) ( # %R % - 2012) -

e PMEFHEe g ks (Content-Based) : H 4 & AR A Y T F A FEP~ (Information
Retrieval, IR) 7 af Hoig = R E NP E2mp ZRFEELF - B S22 e B
Tl R akiz(Cosine ) iE TS R B A NG A SRR e Rl AR P

& Ap v & (Similarity) 4% - R Pl o H P R FE SN E L L {5
Fep R E Aot g E gD > RPNF AP0 aITD o B AR A RIFR Y H
BAELTEE LG RAEOF & RPERY Fen b @A ER T F T
B e p 7 Er A REESHSF P FOTRITAY > B P P F e 7P K
Birgrgr Fpge gy FEE FHERKERHE FEmp B X T
eBf B4R 0 & 0 17 5 48 hizdp (Chumki et. al, 1998 ; Ferman et. al, 2002) -

NEE e N Rk ek 22 P 4eT (Adomavicius & Tuzhilin, 2005; Shardanand &

Maes, 1995 ) :
3 ek 45 R 45 (Limited Analysis Problem) @ &~ 4738 B F g i€ * e &

PR F R ASL R B R ST A
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FHo BRI 2o B 5§ IR 3§ &R (Polysemy ) E_f & 3#( Synonym )
R 0 R ARERIE TR ke PR A A A i g e o
B iF &7t B2 (Over-specialization Problem) : & & e38 p 5 12 @ # Jﬁ‘s‘@—i
SR ATR T F et S ITL Ry FISRBIER T F YA ERET AR
# % ;ﬁz@g@f;fgmg»ﬁ i Ne S i R bl
W AT ™ ¥ KA (New User Problem) @ #rigenid * & 14 A &3 am=h Tl &
BRI AP AR EER Y e R E LG DT
AR F RN E S AR AN ES BN TR AT TR LR
¥ g BRI EREN FOS
* P48 & 4 2L (Collaborative Filtering) i st 4 B 2 & 4] * @ * iﬁf s
BREsEged fe s i gl REEFEERT F o tikERT 32 S17Y b
PE ARG ET M AER ARG G o g B R Er B R 4y
WE R EUR SR KRR SRR H g EARAER 0 £ ER

HEHE SRELDRETE o 1P Pl Sl SR EASSFE LR

Ji

#4500 T = i Z8( Sarwar et al, 2001): (1)j&f 4% & & & steng 5371t (Ratings )
haz g ﬁ A RAPEEERFTAL 0 (2) ABFT NI LA EE Y S RFHEE
MiTEE o f5 B 4F¥ (Nearest Neighbors) o (3) 7 m i * |p— #p chH & &
TRER SR SR P IRAEE o fH R R ERA R EDL RE T AL
ke E i f EE o d R R R Pl R et i p o
FRAEIFL PR R EAESTD
Wl B iR N A k suehak BE 2 '] 4e ™  (Adomavicius & Tuzhilin, 2005 5 # 48 % o
2012):
B L4 B 4E (Cold-Start Problem) @ % — @ A7 * JF,Z BFTIE P 4o r K BPF S FlE
AR RE R FORLE Bk SLTTA T 0 F)U € CE KK SR eikir o

) Z

= fFER LR AL (Sparsity Problem) : § 7 & WEPEHIDAZNRT H IR
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B e AR FEL O P RV FRATERDA R S A et AR
B0 W KSR IR R R G ERT L SRR
Tl ¢ oo RiEFHE -

W LR AL (Scalability Problem) g i@ % ¥ 2 b SR AR kAR 4 pF 0 F L
BATER Y hB TR 2 > B R R B R Y F R A Y il T 2 il

oo gk RE St PR L -
o R E4a g ks (Hybrid-Based) :#73f ciR & 5V K .f‘vi,?t‘»{fé oA fE S fE
R R M AR AR (e - RFRGR AR ARATENGEN FE

R ERE RN ERD A2 ST L (L & Kim, 2003) 5 1T cdF B A

VUM S de B iREL AT 2 pochad BE o Adomavicius 22 Tuzhilin( 2005 )
PR &R s ZREELG NS e (1) Aoyt N 2 HES N2 EF

BRI E RTER  EELHRE SR o (2) B FH N EEFLERFBRE K
BEARR o (3) B BRSSP EFEEEN FHeE Y REFRR - (4) E2 -
BlREe P 3Ee N2 RRiEgs > 2 E B IE o 8§ & Suanfi sy

Pz ARl vt G R D S AR I E @ﬁ#ét?ﬁ?lrﬁé“i’?a\
;iBmdE & > 72 (Economic Filtering ) ( Trotta, 2003 ) ~ 7 w3 5 E o cndd g &
(Knowledge-Based )  (Robin, 2000) % 4% F * b|2 A 47 37F L ek e i@ =

/# (Case-Based Reasoning) % -

B SRR ARpNAY

BEARITE KAk AP M RAT © AX RARE P EARL o L B RPN A E ALk S
FRUPEES 39 S g (2010) B ERES RS IR R SRS 2 E %
g B RS - RS RIS dp iR 4T kS TR A SRR
RAEF VS FP B LEP UL EYIGERATHE KRB EF L EREL T

A FRFB RS S - £ (A R BRSNS ERE S S AR S ¥
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P AR B E A o 3 45 (2015 )] * 2 e N @R A2 = 4 R R P A Bk o

Hiez 7 #% ERBANT AL B2 hd G ATl a L5 EF 4 E2 ik b
PPaRAsal 5 2hb 2 5 e 38 a2 - 2 AR P SRR A E A R ik
AR kAo BAR (2014) Pl e T 5 2 E BB AT ER o 2

A

ZEAREEACHABEF RN AL A BEF L HEY R ARG
REAB M HEESRM TN - BEFMAE AN TEEHREOPE N AT

TREF YRR kg3 F 2 E kS % 23k 58 Jdp M3 - Youngseok £ Jungwon(2011)

>

J3# D - BHENFENGARLE L B BEZ R X K F 482 ERT RS
DR B b o T ARG aRAR B R R T 4 R P eh AR R
Fapfede B FIRF L AR LA B VL PRI EFAT S ERA TR PR
i B SRAT S R 1T AR B T 3

5 L‘H@}?&? FIGEESR- AT S SER Jel VN g A SR - R i S e S
Boen™ w oo KRG AR B ik gy 0 TR T A
A 4 R kR R H a4 F R SgkA 0 A B Y B EATR AR Y
PR AR Flp A R - 2R EF ARSI lfi’f;%c%irr%
FAGpR) FE AT ERAB R AN BERER LT IRI PN A D
ums<«+~¢sdﬂ$hﬁ$$ﬁ§?dsnwi«f*J#ﬂﬁ’vuaﬁ«g Bk
F2 5 bl R )I;-glr_J BB g B RSN 0 AR 1S 5 TR B Hjiv 2. K-means A #
o Eip B AP AR 1 £ ERAEHE A BmEN 4 P R aiis > R K
P TR S RCRE L P A R A R R E R T R Y Sk kR 4
T B s A R R IEINA BG 4 AT R H SRR A Bk T o ket

£ EA L R
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=% BmEyi

AR ERHLE BIASIE-SFTIE S D& AEE S8 AR 2 S
GFHRET . REPERAT B FTIAE Y AP AR EFENAEE PR EFRTE

Hinph oL BENFE R T EAFELIEHIR ARG RF LY 2 F 2 0 A

-8 FPiafs

FA AL A AR N RET

"”}}

B fRAT g R E A R TP 35

4 BB SRR 1

=1
~m)

4 P;thﬁg #H—Tj\%%‘_ /Fﬁ;[‘F\:' ;’jl’h‘ —YE ;(:FFE

e 0 R0 B E S SR - BRI R ¥ (2 SRR )

o

B RAE FAPM 2 e b R R AR L R S MR T - Bl
lgﬁW@ﬁpz’%@mgﬁpi#ﬁﬁ%’iﬁﬁﬁgﬁww%ﬁﬁ [l

) TS B AT OEREFE S ANE ) FRS
R ERERE R BRI R AR R L S - RS R e
% % 1% Excel T 35#c 25V aE 24e b e B Sl i‘u{i‘“i 4B B
TR E AR > X 5T g P RALN BB T o i B B 5B
Bk iR I R R U LT AR BT g B RS

SR AR A T B

o

g%%ﬁiﬁ’éﬁﬁﬁﬁ@%ﬂﬁ’i%&?
fE o 105 18 AR 3t B % o 90 R OB AP M AR A FE R R R > TR A
G- BHARHE RS BIEY > S5 RHBE B G MBS R EFE

LB FEFED pakFiag e LA FRILE RS THRAT R xSkl
EPAE L RURIBER R RKREL T AT TR DA TR NSRS

B o AT i ATACE 31 S o
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AFE 2 GRS E A E R A A A e A L R e

BENN e R R e kS N e NI R B AR LB
TR~ R A BT S AR R B s zgiﬁ%é‘é ERgedagr Tid
TR L E NGB ERRSE TR ERie kAR L mes NE s it
BEE b2 #ehER i 18§ - Sfpd e B AR 4
Bt B 4 SN E SR aniT B 0 T E B e » PR B hE a0 — B I 4eif RACE ek
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ko w R

AFE 2 GYEH ( Client-Server ) » & TR E AR 3-3 1 o A

5 5

g kv BB e * HTML~CSS~JavaScrip & 5 2> t5 =3 R]#& * ASP.NET 1 12 VB.NET

~
A

Q.

50 & BBE S o et Visual Studio Express 2013 for Web iF 5 B g 1 & > TR R

Py z

A R ol SQL Server 2012 1 5 & 5 ST AL » (75 £ RIE FALY BALT A

FORPRER A pedr 1IS6.1 15 & % S PREIAE - Boid b SLP] H_2E 28 20 i

Windows 7 x64 i ¥ x %2 T o

XRFFTHOI POEE S FTESERRIRE An2 5 2 RE (F 2 3)
FNFRELLEPIRBRAILE > PIRBHE L S BT 2 X R O
PFiTA B2 LI H R o

y  \ \
T =
i / Server

B33 kv AR EH

(F# %k : en.wikipedia.org)
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Fo BEAm
g3 AT R ARG 0 AT F 2 i CPAS RIS #71F » 7 1o B eha dicr 1Y
PR AR TE ARG ERE ARy FIEON P SR E L gAY N E P
ARG P Bl g atiE o IS DR 2 BRGS0 & T AR
i pﬂcﬁa‘“”?)]*u#” e 5 Fefena 4 g Bl A kR B RS (2150
FEiF) A4y )I‘ui d B G B PR AL o MR P AR SRR L B Y mfj*ui * dn
Teid > » sl M EE R > 3P E R P RGR R R P B cn i 0 g
SPSS @ K-means 2. {34 4772 » A WM AP BL AT T TG AR F A UL

B A e o BRE A RGOS P M sk i 0 1Y 5 A e et

—

PP BF 0 D S R e R T T AR B T RS B 3 e

Gk s AR B % o

24 s

- 25N 4 32

\

g2 AR RAERF > 2 A RFIER BRI ALY FEAL WA R o

A7 A1 % Murry ¥ Hommons (1995 ) #73& dl e 218 S48 2502 cni®i2 > B3 2% 2 2

B NS @A EE SRR PR 2 B AT R s - v & BN R S e
HHZE R E - EERAEENE u%{éﬁﬁﬁwﬁfé%épiﬁi
RP AR AL PR SRR ERF RS HEEE LTI S - v BN B
i TN o B NERDRE ANTEY AR AL NEY 2T

Fl R F o EABL ik R ML Y AT A 0 43 HERBRE S

R BRI Y ’](fﬁ‘ °

1v
S

A i#%vﬁ*ﬁ%%% AR TR 2 MR K 2 A
iﬂ_ﬁj&'/ém B -SURARET - I ?’&gi« VA4 2 PR R ‘%g\,d&»,?’ﬁ
GAL GG AL AP AEN AR PR R IR TS AR LR B2

222 (Modified Delphi Method ) & #5fie #1 8 $i3- 2 i #-X 8 2 & Fo wavi {4 'l
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BETGR DROCEREN L REZTEAE  RE N L v oS o B34 ¢ rT 5 A
ARy BLNeER RFHAA AL ipin gl ‘]*i” 2 TRz T L&
FAaphoo M2 LB ES *’?giﬁﬁ?ﬁ:—’ﬁzﬁ“%i T4 a4 &2 CPAST = < {1

B

AR 2 BB 4 -
L XzeEd

FYUR® VEESF

RIREFRILS

B T

L

LA 3 AR (A E 3

it
W 3-4 3% 4 gL b2 4
=~ S LR
IHFEFBENREZEFERE ED L o N TRLBEPREFEF S AT

Eip2 2 R A EE16 kB K S AT 0 £ 2014 &
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127 20p 32014 # 127 29 p P2 =R £33 4 m&z}ﬁ%?\v,&iwﬁﬂ* 8
Blae B2 B 0RiE o SME 2802 S e B TR EEMIEZ L L o w2 LR %
pl (£ 7e3s 5 2001) - & A E A > Hill 4= Fowles 4 ML ZEE & RenE R B
WAL AL B RS Sapth BASrRle BT 230 XA G [ R EFEFE aRL
BOEAZTEFAIM LT SR E AT SAAMEERMOER 2T 16 =B 7P 0355
FYAAME LA FREAAMERZFHAE L5 B RS > Munry e
Hammons Rdp &1 » &P~ A 8> 6 0 B FF A BUGIRZ 5010 4 - 22 3030 4 >
FALHE 30 4 OR FIFHA L TR A G A R R FE R e ap
B ok o kg (2006) s s ch@mM > + Fdcd v 5 1530 4 =+ > &
AR R o] 5-10 £ )T} K43 m Okoli fr Pawlowski( 2004 )f| 3% 5 10~18
% ﬁ?dﬁ%
FE2 16 =% FIEET A HiR o

AET A BB R LAAPN LA L R LT ELAELRE S FLE

¥ oo

e—dgm 3 010 At EFEMELER VREARKS O FIM AT AT

3% 33 L2182 FEBT AL ELMENEE RN LBEA L L EBAEZ BE

(=)  teMARR T
AFTHEYEEY > BENI EAN L pHERE A AW TEY 2 AM T2 4
STHE s TARRE 2 TR APM T B R KRR A LR T L AL FAAMAR
BRevuk &2 Ay s % Tiofe (Mean) k33t L3878 2 P M A2 B 8% > ¥ 2 &

%*ﬂ%%?EQ%‘Jﬁﬂu7%%ﬁ@°

(2) Em—RMAR T

AT R LR - RAER D) 245 * Fahety (1979) 4= Holden % 4 (1993) &gz
4ok 31 97 0 F R REHEHANLLAGE AL E 060 iR BRI
HAOLAEINFALEB e AL AN06D 12 AlEATE RIZEALLDL

P REA-RFe AL N D A7 AT AE S LB - RO T >
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F7 85% U R ERI ALY A-REFAEA-R TV ELEREEDE -

%031 ATG R R X e A 2 g
- RALR B A YR MR
e A =i (Q) Q <0.60 0.60 < Q < 1.00 Q>1.00

CORES W
AT AR R 16 mh R AE L AL PR NG 0 L pHE A4
RS BpRA G AA L Fa FFREE 10 E0 o R E 2 A AN B
FHE (19%) flit £ (38%) FRE (6%) £mE (13%) 2 B4 % (6%)- ¥
£ (6%) 2 HTIRAE (13%) - A T2 MG 2P fF 4 ~FFHLE 5

i#
W2 BRKEE A E FRIEREN M EF AT FRAEARE A FTRIpY S

b FE L B RFRA LN BEE A G bR 04 320 bR mA R 204
33
%32 B R R A EN 2 BB A ok b st
A ¥ w AR B i B A
P E 19% K Nk 13%
s ¥ 38% Bl gl 6%
TRE 6% =¥l 19%
¥ 13% ik 25%
[ oY 3 6% A TR ik 13%
¥ 6% ¥ AL 6%
KTIRIZE 13% T3 Rl Rk 6%
B4 Il":i‘}{:};: 6%
R%E Rk~ & i e % £ 6%
B3t 100% B3 100%
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BAFete Tafrd | BTG Z MEPAEY 5 TEY AR T EEE TR
BeFREE ~TERBEEE TR HFR - A7 fRARER 4 TR MRy
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BEE Tfed | BRaiiEe 2 MBS 3 TRV LR T EEF TR

RerBEg ~TEBEEE CTEFFR s 27 AR S T
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REPUREF T B TR e TR R A RN AL
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1034 AR L E o R

- RARR REI0 Hc p T
®R—R 95 91.67%
PRI 5 8.33%
MR —IR 0 0.00%
&3t 60 100.00%

A T acis igd Tiof (Mean) 3 B & R L eniw & L300 > 5 REE - £ 1UF
=i e S A0 0T LA B enadic) (TR i T Pee BT B o e

$4MEEE > TR RIEL2 SRR )’j-*u‘:‘%-” SR Mg F e 4 35

# 35 R E 4 mia MR e

eI R m i L L L it v B
A R NI B
A B £ G 3 E %J P & 2
FE & 3 £ ECR = A il - i
5 o 2 . b8 i i B &
. IS B A v 4 4 i &
7 B e 15 o W £
i “ . i i ~
e Z R 4 i
% i 2 &
4 e
i 4
i
Gl :
#4174 0.0172 | 0.0182 | 0.0180 | 0.0172 | 0.0177 | 0.0137 | 0.0150 | 0.0167 | 0.0157 | 0.0165
%fr4 10,0175 [ 0.0180 | 0.0182 | 0.0157 | 0.0175 | 0.0150 | 0.0155 | 0.0180 | 0.0165 | 0.0180
7.4+ 0.0147 | 0.0177 | 0.0195 | 0.0127 | 0.0142 | 0.0129 | 0.0122 | 0.0152 | 0.0177 | 0.0157
414 ]0.0193|0.0170 | 0.0144 | 0.0177 | 0.0185 | 0.0152 | 0.0198 | 0.0188 | 0.0170 | 0.0182
&%+ |0.0172 0.0195 | 0.0157 | 0.0167 | 0.0200 | 0.0150 | 0.0170 | 0.0182 | 0.0167 | 0.0190
w4 10.0175 | 0.0155 | 0.0144 | 0.0160 | 0.0188 | 0.0152 | 0.0150 | 0.0172 | 0.0142 | 0.0170
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o~ 222 B AP B R B
BT REIEE
L #4354 AAWH T R T e R MR -

B E AR E AR EH B EE L 360

2. #4436~ ﬂ*ﬂu—_?‘ﬁ% 19 P A FEEEELSE LA 55 P BgaT
A mf]*“?lr— gt EREEE R  PFE I E PRl B

7 P B Ehig o iE

3. 56 SPSS 3B A s M 20 B 0 PR R R P

SRR AT 0 5 AT BT AR O M T B 5 PRAE B o

Tk RETE Y TR R 2 AR SniE - R B L e S N
B e s B4 %ﬂr P dp e B AU R iR 2 o BRGL T OB B A dkc
ﬁ%ﬁiﬁﬁ%’#%{ﬁ LS9 B4 enfa B B A 4o

B2 g AR = R R GR35 R B

EATE A m)j}'éf:J B B 'ﬁ‘; F&?ﬁ%‘fﬁl@—rﬁ“ixe‘.ﬁig R (B P’aﬁ’f, Tl w:.u}%r-{zr,“r g &
BF LGN N Bl T P BMIEA HERT 5E L P E S i A

53 AR A e AR E B AR BT 3 ERN L L0 R ORI RAP M SR P o
wipz%iﬁﬁﬁﬁﬂiié’%ﬁﬁ%ﬁ%QW%@4ﬁﬁ%*%ﬁﬁﬁ’ﬁw
S KGR R R AR S 2= R ek X
i SO R ARG S X ST L AN CESE NI S A SUEC L AR I E S A
TZ- 2 ma MENRARM P - S G EA ARG Y R B A TR
£ 0ER T R R T R ek NSRRI E AR T
ENEE Lo EEEE S T LS SR USRS S St S E e

@ EEL > ok 3-6 47T o
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%36 A g 4 SRR B R e

X
il N .
H o H A A B
1 ( Soft skills) (Hard skills )
]
5
w5 I}
3 o
5 ¥ o B Ll
3!53 :%. E2H ;3: fé _g? _ﬁ
= = 7 PP 3 X
o8 (& > £ i s #E ¥ 23]
i 3 ®) ” 7 g 1 v He 7
5% & I 7 f{'l P 8 & s B
: o £ . AT i iy 5 = ¢
¥ R 13 2 i i o ~ ; o
EY ‘]?}— i~ 4 4 —g: 1§ s 3
,}'_}_ B B ; }‘;@ o
¥ i it !
E 4
B i /
#1741 0.4623|1.2019 | 1.0170 | 0.8321 |-1.2019{ 0.0925 |-0.6472(-0.0925| 0.4623 |-2.1264
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16. End
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1. Start
2.  Enter weak courses recommendation programs

3. Determine whether user have the weak competencies or not

4. If No Then

5. Goto line 13
6. Else

7. Go to line 9
8. End if

9. Build weak competencies related courses

10. Calculate the scores of weak courses with competencies performance

11. Remove the scores of weak courses with competencies performance

12. Store courses ID and scores of weak courses with competencies performance

13. End
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1. Start

no

Enter login page

3. While True do

4, Input student’s ID

5. Enter login programs

6. Authenticate user

7. If Authentication failed then
8. Continue loop

9. Else

10. Break loop

11. End if

12. End while

13. Go to recommended courses preselection page

14. End
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1. Start
2. Enter recommended courses preselection page

3. Authenticate user

4. If Authentication failed then
5. Login again

6. Else

7. Gotoline 9

8. End if

9.  Enter recommended courses preselection programs
10. Show the list of recommended courses preselection
11. Select preselected courses

12. Send preselected courses

13. Go to courses selection page

14. End
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1. Start
2.  Enter courses selection page

3.  Authenticate user

4. If Authentication failed then
5. Login again

6. Else

7. Gotoline9

8. End if

9.  Enter courses selection programs

10. Show the lists of recommended courses and courses selection
11. Select courses

12. Send Selected courses

13. Go to courses registration page

14. End
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10.

11.

12.

13.

14.

15.

16.

17.

Start
Enter courses registration page
Authenticate user
If Authentication failed then
Login again
Else
Gotoline 9
End if
Enter courses registration programs
Show the lists of recommended courses, selected courses, and selected courses
before/after competencies radar chart
Let user choice whether to send registration or not
If No Then
Go back to courses select
Else
Send registration
End if

End
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