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Abstract. CDIO educational pattern is the latest achievement of the international engineering
education reform. This paper obtains the capacity index system of software engineering major based
on TOPCARES-CDIO (T-C) education idea according to the latest industry research. This system
can be a very detail foundation for the personnel training program and course schedule making.

EL T TOPCARES—CD | ORVER f T2 F Al A\ 735 7 BE TIHEAR IR RIS
SREPL 27, BERP, g e
LR BB B TR, A,
RSB S B B TRR, R,
RES AR BB TR, R,

azhangchong@nsu.edu.cn, PYandebiao@nsu.edu.cn, °zhongbaocai@nsu.edu.cn

"R DY 1A R T AR T I LB T AR R e ki
S CDIO, WA THRE, RE/ifatx

G E. CDIO TR A B U 5K [ B TR HUE S B OR, A SC URA o R i
TOPCARES-CDIO (faf#RT-C) NFEAHFH B, MRIEHAIFATILA BB T4 R, HES R AF
TREEAE NA B TR D5 TN R A5 I RE ST Fa A 2R, TR TREE b N A 8 57 05 SRR AR
PR R WIHIT AL T VRS -

1. 55

CDIO T FE %k B 1 xUR A A ok [H B TR UE S I B R, 6 2 RAE B T 2 e A 3 i 2
FK 12 Bt A5 DY T R 2 4l 1) 15 16 A 9 ATLAG) F- 20004 32 HH 1 T FE 3 & #E4& . CDIOAR R A4 8
(Conceive) . #il (Design) . S8 (Implement) FizfE (Operate) & AR~ S biE R 277 b
AT A IO EE kA LS SEB SRR Z TR AL & 1) 77 304 2] T2 . CDIO
HVBL AL ZR AR MU JE T BRSE 202 4ok TR B A e Ay, B H B KRGl 7 A
AR TERIRE U3 R . AT St DA SR Ber I P (1) 12 5% A it

Copyright © 2018, the Authors. Published by Atlantis Press.
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/). 310



£

ATLANTIS

PRESS Advances in Engineering Research, volume 155

KIERPE BT “AFaEayENE” MR, FECDIOTHEAFE A E4kK
CDIORE I, Gli& Mt CDIOF EAL FIA Lk, 7EFE 5 Re 2R HU . Pk A 25
AR MR SR AR b, A5G E A WL BRAITA L AA T RbRAE, S 2B T &
W% BB, X CDIORE /185 3% RN 7 4k Ak Ltk LB, M T BA REEFam
“TOPCARES-CDIO” )\ KA /48 brih % .

“TOPCARES-CDIO” (LA N AR T-COVE N RE RS B B NA BE TG TR R AR PR 2,
HAF— AP BHERAE RY B W —Fhige 77, BAk 245, T (Technical Knowledge and Reasoning)
AR S5HEFAE /7, O (Open Minded and Innovation) T E4E 5603, P(Personal and
Professional Skills)/™ ABXMEAE /7, C (Communication and Teamwork) 74138 %14 5 BB T.AE,
A (Attitude and Manner) Z% 5 >J1t, R (Responsibility) 5i4T-/&, E (Ethical Values) #HH
M, S (Social Value Created by Application Practice) Sz FH Gli MBS, %A ifarik
R8N —HABIR, 34N L AR IR M1261 = HABIRH K-

FSCHR 2R R Bt 20104 3 -4 S it 1 T-CU e5eE, it “ T g HROY B 7 R R AR ZR it
R SR, BIARYE 36T N A B8 ) 450 75 R4 5 T M RE J1HE Rk &, M
VE RN B 377 & R AR AR R T B

2. AR

T DA RSB 2R 3 2 B 1 R T M- A R B A B R 15 B N A 5 R RE 1R AR AR R IR
AR, ZId R FP 5E K

$B—5 M. T IETFS 0.

AT S NTAT, TEHR AT RATI R E R B XIR BRI R SR & 8 e sh
HEAT TRWE, B TER. B0 AR BRI A A BT REE, R T T R
I HT il o HILRAB RIRIGE8 /8: AR 2 BREEAME BIBE R AR K i
PUE R, W BT R IE R AT I . TR E AR E B AR MRSk H 7 12600 75 Mol A
T fEnTHE . B EBM . REHE. BIWILsE. N TR EHEARRI T, BAFIECIESR
Rl BT 3 ARt N TR . i3 A TR N LA R e R R 2 —, BET
B K I m B A 7R AT AT RN 1075 =R Aot Java T R2 T 1) 75 SRk 21 4= 35 75 SR & 1)
60~70%. FFRVE AT X AR, FAF B ARSWAERAR L 4 4 AR e 3 TR R FR I 34
%

05 ATRAL T

i H Rl I AT b A B IR XS B BE ST HEAT R BT BRATTIE I 3 AL R A
WX 3ty 48 2% 2 A AR AR OC I HR A 3655188, Hrb ik #R63574, db 51231474, #§13699
A, EIN790314, 762240824 . BJE, FATAXLeAib s T A RRMERB0FK AT T
WHRE, BATTXS AL A IS A B3 B ER FR4H 13- T T IR, W

AR JINE % SN
) - * [:]1//\
20
15
10
1 I “ |
o 11 " laal (I B A
TN = WVE >X 0L ooy E v o xc E S S5 o 2 v .a o
E—EmE—E,N"-gmem§§%HE_33w§GE:’:§='—6Uo
£ E X O T T LS5 "Tos=sLosc >SS 2 oxh Yo 90
I + O 3 e} k7 < = HUDC_QL:(U »n 0 = 2 o
= 89 28335 3 " 25287 s &8 £E* 27
S T 2 8 Ce§£ o T
8 [} ST ] =

KL AP ES o 7 ZE BRI

311



[

ATLANTIS

PRESS Advances in Engineering Research, volume 155

M EERTLLEF], BAHtmI, Javascript ,css AR T K AR TR EMRKIAR K. flava
FRIEAESL T TH , Struts,Spring,Mybatis,Hibernatefk 28 /& £ it , {HMyhbatis CLjEE i Hibernate. 73 41,
Linux T (I4iFE, LARedis MARER I =g AR, Socketédife, DL jQuery &+ A AR ER K k57 2
MV EBE -

AT ARV B 2 ot 75 SR 7 AT 720 #, a0 T

/> SV
AR ER T 2R
35
30
25
20
15
; - H = = . =
& s 3
& W @y &S @
® » Y ) A NGV \S N
LN % OQN NS
Ll W "l PR
W ® B &

SRJEBA O AL RE FIREAT T 08, W R

<5 fE 153 B

60

50

40

30

20

10 I

0 [

SR TR it i Wik HEiE

(SRR A= VA= PAE PN

A DA Bl A B 5 T gAY RE 1, HRE RGT it A OCR SAERETT .

PLE R FAT A N A FHISESR A e v i — D iR, SEbr ERATMRIET-CHIRE /1 hx
A, Bt 1 RS B A G LU SE VR RE 0 0 2K 0 B, AT BEAS R4S Al A4
EHMFHRER .

F=0b: NARIREL AT

FATIEIC T E A URRE B LR Wi RS IR R Rt AR
BER A TR R L, FEAN A 1 Xk i N AR5 97 A AR A Sk b, AT 7 e 21 F2 300
REERT A TREL AL N A 5575 B8 SR 1) ka3

L R RCE R LT

B, ARG Hr TR A SRR BRI A S L ERFE B RO, &l
R O IREEUREE B AR TRAE N B ISR AREREETHEAT 16 b, AT I i 318280k
v AN AR L A 55 77 07 18 AT R RE AR ZE K o

b B NAFTREN

312



£

ATLANTIS
PRESS

Advances in Engineering Research, volume 155

WRYE A ERJABTAE R, BAL & @A RAR A TR L WG, & E I TR T
AR TR H AR B B LS BRI TR A B, B4l FH A S R s N T B A1)

s BT AR R T,

b S

RSNy

FRBAI BTG LREMBAIRER, BABGRIEAEIT

KSEERAEST BORBEFTRE IR EDNLEIR, BABORIISME R B I A BN UMERE 11, HAH
FRAC LT AL TTARIR,  REIE N HORBEA | 4k 2 7R SR AN X2 B 4 J 1) v 3R o ik LA

BTN

3. &

MRE A E BT A, [ A S T R A R AR AE R, JAITET-C X CDIORE /145
(N NI il O = A G SO = A N 5 s A K (=1 U R

2 Open thinking
and innovation
FREBES6
H

21 RG B4

1 (BHTREY T AA B F % 0FE J15a bR
TOPCARES (1 | TOPCARES (2 | TOPCARES (3%ft 14k o o
gt hiak) | SiehiEkD B LAt
1. ARl AR OoE, BAEMmE, R
L Technical L1 HIER A LLINSCH SR H WSS T, VEHESE
knowledge and iH 112 RRHA SR Bk, PSRN
reasoning 1.1.3 AMEHIN BETEAH KR
RE#H 3 . N .
&*ﬁw?ﬁ ;f%ﬂEMﬂ 1215 I SRR BT ST Bl R
1.3 b Eif 1.3.1 Fksnin A AR B AR
2114 {4 PRI E L — DR RGIT ARG, HANRF S5

TR AE HAE FIFIXS R GAT IR

212 RGN I A B AR F

WIRE LR G RGBT R KR AL, PN RS LI
FAT I RITh et (R RIZ RSN, R RS T
fh 2 24 1

2.2 b E e

2.1 30 EIR S £ R IF X 5 ARGV R K 2 T R
2.2.143 Hr A i I BT R G g R 1 [

2248 AT IEHIM s B
B S

BEFR Hh 1) A A A2 (9T

2.3 LR MR AL e

2.3 QG M 4k ¥ WA E ThhE W RIS
241515k A RUCEA) | B R AR R HIAISEBRAD EI R, REAS IS P S 0 ) Rk
Hine )] TS, PRICE RIS ARG S .
2.4 GIFTEES) 24,245 BB B FREERL CMRANRRBIRARIIRD , BORBER (RIHAR
o . EEERE N i 0ESD'D)
2.4 3JFIRBIHTRE S QUBTHE TV, B AR LRI BRI

3.1 HEBEAI R
I 5L )

3.1 LRI A] RN R ]

SR B 2RI, FERRTT SR

UMLERE, MBI R 2R RGNS, 31 R

3 L2 L P Y
SLaft Gl Al | it . B
SASRRUOTERIE. | oo WA S, MR S B AR S

3.2. 22 R BORLAN B 3C

MNP TR (FELmR. Bk, HRIIES RERIF
FHER, TEEERBEENE, ISR P E e

3 Personal and 3.2 SRR IR ik =
professional P I
skills ” - P URFE S, AT S e RIS B6 0 08, BAT SR8 T &
A ABLEE S SRR SRR SER R, RS P
e - REALBERE S CrEsk N, word. ppt. excel) , FREUEE
33 [ EANE i 33.LEAME BAbHERE e
7 33252 IR WG RRES), BABERD
%gg;ﬁﬁﬁ BALHEAES St R | AT 5 I K
KGR fE
35 R i%jﬁh 3.5 LR ERL R A AN R ERES, AMRE TR S TIRLEE ik
RN RN S N AR S, B BOR S ERE S, B
Commu4nication 4.1 ZRAES LSRR 55 ﬁ,ﬁfi‘%%ﬂ%?—t%{’ﬁc
and teamwork ALAHT T S A BESIVE R RL, N SR i T RIETE A (. BT

)

313



ATLANTIS

Advances in Engineering Research, volume 155

PRESS
Yl S I S G R E R, BIERE, AR E AR LR
v 415 BRI R
o | emEnE S PR, AR & T AN
ALOHFTERNIIER | s o™ gy g o
. 4.2 LEARIT i S FAEFEAR IR S R
A 20 ANERE s BT
p 42”ﬂ@‘I%?£”“WﬁI # b Java APISCR (765 1
- CUINAL R PR, I (5 AT, T fF i, s
4] A S
ssvmamsmin | O
R I
43 FNTAE 4320 T fiE4 BRBERERD AT ETRIA R R SCHLS H
R, SHERET, R AR R
S [ RRBREAG. EAATRE A RRED S
A3BBBIAIIE | oy e SRS f 0
5.1 MAEMERS 22 5 A RF b 3 4 W > 22 S A S S 4
R SSRGS | WH TR A S S
=3 N/ =
smmy | 52w | SO A FHI
A1 5239 R T TSR
SLUME D GITE | BEACMAER
SLXETMIIE |\ o) oxpp ey | B Ol e

R

6.1.3%f I FAME LB BTAE

FETR BT B B AN E

6 Responsibility | g2 il A [ 6.2. 1% FEZ ) 34T A H SAE R B 1T
FUER (L 6.2.2X NI AT R LN GERs
3w | ST ERHT | e
& Dlog
R 63200177 7y R HBR
6.4 STHE&HITE 6.4.14E 2\ 18 HEEHSN#E
{EIE% 6.4.218 40571k T8 H 8 A g ol e < vk
7.1 AN AMEM 7.0 LERAR S R BIREI =] 20
7.2 BOMVANME M 723N ANSHIEFRSK | BEIFRFHBINS S AR R
TINRFL M E IR TR | o ne e 11t e o
7 Ethical values Gis} FAUHEMSREEX
I 42 o [ PTZNETE
friEst PIERTEREHEEX | st s b 23 X
7.3 ML E ESDE
7.3.3"RFF LR [H T SO O
HI BOBRE IR AR QN | B & E 3 R R B SR
A% o (RIS A XA o
RN SLITHMMMAE ST E | S TREBN R HFRMA G, 82 TRIMRS 3T
8.1 HMFIFL L
I 612 T A A ﬁﬁTﬁﬁ%ﬁi%T%ﬁ\ﬁ%\ﬂwu&éﬁwﬁm%
8. 26k Fi it C AL fREIE AR R PR, et
RN SRR 8215 T4t
fiE. Sk e s iz AT ZIEAN R ANEE L TR P RS b
8 Social X910 B2MIHSIBALRE | e g -
contribution by e
application 3.1 R e A TR
practice Al PR FE AT D AR, RS
(CDIO) 8.3 A A
SRR, B 5B 8.3. 243 3 A (T ARA
N euhod DM RIGZFRN | e, AR %R, EE
SHoik & TR FAEEAMED
8.4.101F 55 1 i, R, BTG
SARNAE | o 4o 3 pywmirm AGAT. WEAT. BIRERAT. WHAT. WHERT
- 8.5. 14 b I AT ARG, ER. SOMFF & ARG
8.5 17k R . ] ) e
i 8.5.24F R H A Html5,JavaScript,JSP,Servlet,Java,Struts,Spring,Hibernate £ 47

A A KR H

314



ATLANTIS
PRESS

8.6 ARG
5T

Advances in Engineering Research, volume 155

8.6. 11 L R4 HARFITLR

R IE TR TR R RS H AR REDR WA B
MERMEF I BRI (ETHR. Pl
flsmD | R RS RETE bR

8.6.27F L IhhE, ME&FILEM

e L ERRGEIEE (CLERGERIT AR » KamZER
YL W Y AP e b D 7w (S L S i = R vy
T UIREIF R ST IR A 1

8.6.3 RS AL AR H bRk
b7}

RN AR RIS RS BAREA, DB SRS AT RS,
WA bR ThEe. Mg A i A DL IS ST /6 i
AN

8.6.4FF R Ui H [1)E

WEFFRCELETELNSCRY, DB ORI SR AC, Hid R
LB T A 30

8.7 #it

8.7. 111t &

NARAGEHFRAESR T B KA R Tse i E R 2R, AR
FAF T ShE AR, HTIENEERS, HKEmAR
i, REIEN R AL

8.7. 2% I R 4> B 5 vk

PR IE R E T AR I H B AR (B R, SR A
A IFTRENE)

8.7.35MIRAE BT H I

SRR BUAE PR 1 R A SR o B, R BOR AR 22 5
PR, SER I PR 1 A A TR R ]

8.7. 4 %R T

EPEAERMEAR. THMTRE, Sigmt. SRst,
W I M sk

8.8 3F LBl R

TN T 2 AL 20 o R et (AR SRS 4
), WS (BERSS . BHIRE. BdRRE) o fi
GTEIE S, MRRGME

8.8.5ME. ESE. BiEAIA
iE

ST BT, i IS A B T A
W MEREA 5% Bk

FER, Wik

8.9.1iafT it AL

FEREEAT ISR M S AR

CLEHES A TR R = T-CRE T fabniA R, HA8AD—ZidRlrs, 3440 —JHRkn
55 =ZidRtn, FEMRE LB TOP AT R A 4R, WG T-C L CDIOTE AR Hh FE
Ko /UL B, #ES H R TIR bR R 2 1 2 T-CAICDION — 21— 4¢ 4545, 5CDIO
TREABFMERMYEG. HET, ZEEiEE R OB TR N A 55575 ST AR
FEVR R BB B, JF N B RCER AR B e b, Bl Ja BATPRGX S RE T 4R b iB W 2R TR
FEr, T A TR AR A 2R, IS T RIFRIRCR

References

[1] Gupeihua,Shenminfen, Rethinking Engineering Education, Beijing higher education press, pp.

30-32, 2009.
[2]

Computer Education, vol.11, pp. 23-25, 2010.

[3]

Wentao, Integrated Talent Training Pattern Research and Practice based on TOPCARES-CDIO,

Dongwenliang,Guoquan,Liuhui, Sample Analysis of the Talent Training Target System building

of the Applied Technology University: Take the building of TOPCARES-CDIO Capacity index
system as example, Modern Education Management, vol.8, pp. 100-104, 2015..

[4]

Engineering Major Specification, Beijing higher education press, pp. 7-8, 2011.

[5]

CDIO, Education and Teaching Forum, vol. 86, pp. 1-10, 2003.

Software Engineering Major Teaching Guidance Committee of Education Ministration, Software

Kouyouzhi, Major Talent Training Program Design and Implementation based on TOPCARES-

315





