F41EEIW

20215 A JOURNAL OF

Ml ITRFRPHR
HUBEI ENGINEERING

VOL.41 NO.3

UNIVERSITY MAY 2021

TEHENETEAELTES

P ue i, X £ F
(M B ALY

W OB hEARERHER
# & (outcome based education, OBE) # 45 &
M 5XEHMEWNHERF, it AAMERN A

BEEIART REPRREZ AN B AR ’ﬁ-”‘i & B,

ATRFHREARA AR EREFE QAW E R,
WEF & 5H, kTR ERERXAFHEHTRIE,

EHERRE TR EHEE, 8 A HOS ﬁ#nw&’—'?: #

KR, TEHHOBE; RA&AHF  HERY
FESES G420 Iﬁ#ﬂ:ﬁﬂ:!\

BB S ) 2L E (outcome based education,
OBE ) J2& i i 7 A= WU iy 3R 45 09 27 > iR, DAGS 3
T 1) B2 1) 13 EUE R R M BE B OBE #
THEEWF TEGEUE T L oy K HR S 2 i 2
PR 37 ik e 52 B 0] 35 GE 7 9 Bt Ak T OBE 1Y
55 R Tt 18] B0 BERAT PR B 6 25 W 1 °F A B 2 2
JSRE, A A 2 0 o A B S B ST A B B 0 R
W BUFIE SRR Oy iR MDAEOK, R B TR
A ABERR R 7 HET R X TR
K, il iR A R ECE R B O P R R
PEUR A I O, RIS SR T B, AR R
23 PR AR TR G R I WL e e o B L D Y
7‘1‘?;!:,{L{tliliﬁ%,ﬁrulﬂ—?—b';< Mo 75 R AL
AH B 9 F AL S5 R AR I R O A TR R
NA Mg 4 U 2 kit 2 R il L Bh I SRS
mn TELR TR TR, PR B2k IR A N s,
SEEL LA A D G B A O ) 1 B AR, DA R T
MBI A B ey TR EFRER D, BAEEE X,

A MFRE ELMN OBE KA L Em i

i A#E.2021-03-02
ESWB . w & a8 TI3R

EEB T HE (1985 - ), &, 2Kk F

64

(EL,ERAUEE LSS R EANER
e EETHRARAE R, EHREHE A, ‘i)'bil“ﬁﬂ FIN o
# 72 (small private online course, SPOC )**‘ I %

# iR AR é‘f\ﬁ"‘*ﬁ:\
R EE AL R

R W, R R e I R R R A

T H (2019kfkel39) 3 %
2020jyxm0632, DZD]}xml"ﬁ‘Z) sl 2 B AR
AL M ERITHENE R TRER

NHF N E XK

,E R M REH

1; % r

2, A A 239000)

MEHT IREHAFRETUAR A

b TR A R
IH?#‘( LN
T OBE H’}r} & A LR
RHEHRE W IR
TRrFEBRALFMNE IR IRERES,

XEHS 2095 -4824(2021)03 - 0064 - 05

WE B T B O 45 7 | UEAT T RSE . IEEK
fﬁ%"ﬂ{ﬁﬂf]ﬂ‘]ﬁz_i_,)WiﬁTkaU PR RS B

42 JE IR 09 CHE B DR 8 0w B X B 5 F 40 B die
ﬁ*ﬁﬁ‘%'ﬂk%’{q—ﬁ:‘wﬁ( FRMR, WHEEYEH Y
Python H4lEr #rif# 0IR & A =BT T
WE, ¥ OBE HET T TH AR WIFE T H ¥R
TEHRIPE M, 5K 45t Bk Y 25 L8 E . B XK e
U BN B T AT IR A A B i
SCRIETT, B Z 0 T VM IR, )4
ERAGRECFR L LY A T 2B, H
KA THREFARSE

A, KI{iLﬁ“ﬂﬁ?ﬂlﬁi F, % T OBE 2t
ST 2 B E HUE A B U T R S
F SPOC IR & e B, I i 27 89 v L
FeEWs, A& U A, BT SPOC IR, W
HF T IRAT 2R b o) PR B R A S RS s Ak I
Y =AU LR R RS Wb A | B i A i R
BBCEM G, % B2 B8 HF Python
o P PR U b, AT B 5 Sh AR G b L B

B A E A E R E (2019)yxm0441, 2019)yxm1184,
FH T E (201852003, 2019jyz018, 2020jyz012)
I & S



IEFAUBTEALETRASAUETELR

P 5 P 45 R R A 0] A 3 B 55 O I, R BT RO IR
A B B A AT SSUERE 5T, IE W T B A
s

1 KEE&TESKEFEKX

LA g R BRR D S ) | 0 O R 4 A
it B bR, E# T 3T OBE B9 BR 2 205 3 R B
X, EBITFMEFLBEP, OBE ¥ HERY
B2, T2 RO B R BRSO IR, X TR
KA 1 R,

1.1 #E OBE REHFit X
4] EdiiEl FME OBE
W & ETFRAR saen | | mgeor
— VN Toar sl | R G SR :
| R || BT | . g I '.'F:,"H]‘H[‘ R L
|- | wiwwrs | aEEeR| | ' - _
R | | RRLHY T R
) s i | sl
RN T . P |
Rl HHER ‘
t 1 |
- Rt -
E1 ETFOBEgE#gFEtH

o T, R 0 R R A A 5
T 2 R SR S B R R R R
FIbR B2 A 2 B O 0 A R A R R B
WL, TR FR FRAREE KR, &
AL b ST RS DR A A B S
s SRR b2 ) AR ST BT, AR
BB, R T B0 U A B A S B S 3
B, B AU AR Al R | 41 80T R H
BE, HEUEAT IR AT B, ZESE R B, R
T LS AT TR AL P B F R0 T 5
35T 2% 1 437 TF W 1 45 160 %5 40 W7 A AR 45
. JFRIET OBE MMET 0, 8 R H b
ORI AT R 55 ROV, T SR B B
SR, 4 — 25 38 T VPR S AR, 2 1)
P 25 100 o R B = A9 B B S S o, R

P B B B0 05 B 2 2 8 0F | A DG,
1.2 &t SPOC RERFFER

BB R FL TIRAZFEELN
BOomXHE, @M% RERRKMKER T
TR 2 AR BT A R S T
8 2o AR AN T B R, A
37 3 7 AE R RO R A R AT R
AW e R AT 5 Ak VI 25 R R SR e e,

HF W AEL IO AT Lo IR A R e
RO Jo A D) b 2 20 % U, b B A R Y S it B n
RAKE R, R TR T SPOC 19 #IFE IR #
2R, MORAT R AR S A R B B, ol
R EW T W, LR LB R T E
PRAT 78 HE A AL, Bk mE 2 Bs .

Ui P UG
=3 I:‘l? /——‘\\
22 I-sPocC*#: 2] . ﬂﬂl’k e il%‘lt‘.iﬁl?,{a
O sl arvoss | fuw  OFREN | ceess
% e I |\BHES — BEELE
(®) meusm 8  =mrezm _
) Bl
S g I
L kit % Y S p—
TR T—
%; jBmseE | et e
g F%R | fw  REES
W
B2 EFSPOCHEBEARHREERER

BRATIE B2 B F WA LI EF B,

TP v He MR A2 il S5, & JH M2 ko ) it

65



KR 23 /N, 2 3] BE 1] 701 5000 4 B8 2 76 4% | o
1T, A RN 2 KIBALK L¥3 B,
FLUMHE B8] B 07 27 A B9 ] A B LR o B R
IS IR B, T A A 2 AR 0 AT 2F 2T A L A
AR R RSO,

i R S N M A =PIk
SR AEIE 2, A 55 R (o] BT Rz gl AT 45 L
M R BE A VFIRVE AR A VR AR S S g, (o]
Fe BT i 2 200 A 45 (01 R R b = 5T R S O i 2
AR b ST BUE, A A IR RS KR A 2] g il
U o] A A7 2 A, O o I G AR R A 2 A Y
BRAFEIER, DTS RETHASEHET
FL R AT 55, A B AT — M JE 09 4 AR AT 55 1K
] B, R /N A A 5T . ME A 2E BE S SO O
o A JE 4 3 TN 25 P RY TSR ME B, O AT O e R K
BE A P PE AN A o A VE R R B & R Y, RL2E
PR FE0THETE R, KR SRS ik,
FOT A B AR R B A BAH VR, B DR A
B PR JG o5 B X IR N 25 1T S 55 T T R BUR
3, MU R AR R B A 0 AT AR B AR
B & FR AU 2, 18 AL UG 1R M | 35 0 50 A s
B SC U BT, SEELEAE A N fe DR R T

2 SF#HZR

o S UE A S 2 A R, ¥ i OBE R
fEECEIT R AL Bk FIR SN A HAET
Python R FE R fE 2= vh PR T B4R 00 2 0 e
SEREIG AN . MWEFIE B R A e vk A B IR ER H A

IR R EE T B R0 6] 4 0 A = A O, T R B BiR
.

2.1 HEBRDBEXESHF

BT LA B0 T B 1 i PR L R R VR A Y
b7, A BRI & L RIS R B
¥ TR IS | SC R ST A B B RE, X AN
2 55 B A5 VRV LA 2 18] 19 AH 5 P 2 i 45 R fn
3 R,

P 3 RE B P R BT R A A B0 3 B I S 2 )
(RIS X S a2 Ee S NS R b )
geitEtr, HXREOMEEEN -1.0 2 1.0 Z
], £ Bk fAH2C, 0 R A A K, IEH TR IE
RGBS B K F0R BoF 1 2h 22 8] (9 48 ¢ 1
M, MEZMAMITREEROEREE 17, BT
i LMK RECH 0.81, FR&k b
MG BT RS Z M A R A Xk, BT

66

A5 I H & Z B M R BCR 0,58, Hilk)G
TE B9 S R BN 0. 54, S350 509 B9 AR 26 R HL
A 0. 48, # B 3% = I0 19 #0F 6 Bh 5 0 A 1Y B a5
PR Z B4 e B i A DG . T 5t B R B A
KRN - 0.05, T W B2 B 55 B9 8 0F 6

B AEMT A,

MIZECF TG Sh MR AT 45 R LR, R 80
R AR AR RO ZR b 2D BOR iR H I 2k RS
LBOTRE R A ks s sl il Zr, XA
PO J5 L PR AR B 16 Sh B R A T Je 3 34

SERE HLRD BEKE HeAE STEE TETh GRS eWan

b33

TEIU

AN

st

B3 #HEEDEXESN

2.2 EF OBE RIRIZIFM

VI Python 4 R 207 A 0], AE Hbr 1 %
R 57 A i 2 R R ERD g B O ik RS AL, IR H
br 2 %A s i Python 18 5 40 8 F fl e & I
TREE B EE 1, MERFR H b5 1K B EE 19 8 R R A~
NPA T i, X 2R B4R R IR & #UF U T S B
IR B

B 4 2ok 90 IR G X B BUCE Y Python 3R
T B b S A ik hl B2 | 224 72 32 ] Python 185 2087
e ke 0] B i e 22 . B S R SC iR & 3 L
S R URFE B bR G R A R, PRAE B bRk L EE
ES 3 TRKXET, R ETEEZE Python iEF
53 B g R B % TR ] B T

B4 ALHBAXNLEHNENREZERBMEMRE



Bs ZETREAUFZUNENREAFREMEEE

Moo ME 7 RF AN REREHE 1 LYK
R B, X kB, R LR A R BEY
R, PR E bR 1 A9 T34k R A, T R A
RECEMR G, V28 R A 1 5k R B AR 15 5
I"j"iJHiAHJ{-Eﬂ

e SAER T |
&
|

FEARER Y
Hoe FXEEREXAKEZLEMREBRE
| MEERES TR

P ] b ik i

PG
B7 ZEESAHFULER
1 MEERES fE

B8 FME 9 RFEANRERBEHF 2 LYk
AL =R I B A T BUR W = AL N
KARTEH TR B br 2 09Ik i B, Wl 3R

2T 1n:??’~ A il e S e T RR R BE

REBR

FEBBEXKEZHAEMREZBR

B8
2 R E B R4 T B
508
i 5 10 15 20 2‘5 30 35 40
PN
B9 XRESAHZUERRERR

2 KRR S T E

CRAERKERE L

il PR R T A R R, LAk 4

'F ‘E‘Hz AREFEX R FENREF R EMHS HE
izl Python i & 70 H Rl g 5 2 T[]

7‘1 »ﬁ WARR A, HEEEE, REeN8EAR

ik, L FH AR 8 T, iR E

e N Y
FIIT O S o3 BOK s 2 32 %, 36 0E 7 i 30 B

EER g
2.3 AEEE

AT XL BT IR A SO U Y

Wi B I DL, A R e — 2B 1R T e I A 6 3R N
Hht, WAEIE &M VIR MAANE, B 10 ERT
25 e 2 fi:kﬂlﬂ]i‘fﬁrfl'_ 93. 65% 1927 14 vk $£

TR R FE W A X R B AT

TR4F, X #of ;ﬁé

IERAEE 0%

LW 635%

IR 46.03%

e 47.62%

B10 HFEEABEE
B1l BARTHE¥IERERBOBRZ,
71.43% B9 % £ 55 B R R # I o B AR W R

65. Us%nﬁf“ifﬁa’;ﬁ'-}-ﬁ;’::dii- BEERA, 60. 32% W 2F

AR ER B oF 2 A gk, 55.56% BY % A 1R %
lﬁ Fed ) 0y SOET i, M i S o6 g ga) v, fE W
Mk 2 A o PR 2 S e R Y 4 S A AT

== 2 3
Rt $EH 65.08%

= 44 44%

R 14.29%
Tt 71.43%
R 3.17%

iR 4.76%
&R31: 46.03%

E1: 22.22%

BHHEE 60.32% $FER: 55.56%

B11 R®REFIEFE

3 HRIE

ASCHE TR R, 36 F OBE #7E T &

iR FL TR AR AR, Wi T

I 2F PR S DRAT IR P RS A B

TR B IE Bh . K 4R BB R R T R AR
67



R, MrE £ R, E W AR

S, ICERFR F 05 AR G o | B bRk B EE 4 (A AFH ), 2019,33(5) 1124 - 129.
S R 61 S W O mEAT T SR b E% (4] XWE, R AT OBE 248 (Python ## A
Ik AR R A R P 2 4 R R 5 RA KK ERRALI). 602 T F B %R
RSB T, - S TR g (IR, 2020,3004):95 796 3
o Bk [5] 5115:%{‘1?,)5%2,6:%-%.2&%:@;333191%%%:’&&
EHCERA AR []]. 3N R IR, 2019,26(4)
(& % X #) 96 - 97.
[6] A& FAveH, Wt AT SPOC RAHFHA
[1] #RARFTAHGRARGFIART S LR # AL A A R R AR R[], 8 A Az
GREA[]]. & T4 58 4R, 2019,39(4) .44 — B 3 46, 2020, 40(3) :58 — 62.
48 [7] @3, FHF A FRR 085 EHFRXFR
[2] & OBE TAZ# 7 MK FiRALHKFLIHA [J]. % @k #4%2019(6):44 - 51.

[J7. 3 433, 2017(10) : 135 - 139. (8] Eif, Tas, mibd. SR A 1105k it X 80
(3] Ak ELR EE0, F EREARELEH KA S]] BALH TR, 2018(2):5— 12.
kﬂl'&ﬁﬁﬁ"iﬁi‘ﬁ?—ﬁi\ﬁﬂ?E.[_l].%‘h"‘ln_l'—ﬂtk &

Study on Online and Offline Mixed Teaching Reform:

An Engineering Education Perspective

Hu Xiaojing, Liu Shixi, Wang Guo, Ren Qian, Zhao Yuyan
( School of Information Engineering and Com puter, Chuzhou University, Chuzhow, Anhui 239000, China)

Abstract; In order to improve the teaching quality and achieve student-centered and result-oriented
goal, the online and offline mixed teaching reform guided by OBE from the perspective of engineering
education is proposed. The researcher reconstructs the teaching plan and plan the teaching links be-
fore, during and after the semester, design SPOC online and offline mixed teaching model, planning
teaching activities before, in and after class. The teaching plan and mixed teaching model are applied
in the course teaching to achieve the goal of improving engineering literacy and teaching quality.
Through the correlation analysis of teaching activities, OBE based achievement evaluation and ques-
tionnaire analysis, the effectiveness of the designed teaching model is verified. The results indicate
that the classroom teaching effect of the designed teaching plan and mixed teaching model proves to be
better than that of the traditional teaching mode, which may effectively enhance the learning effect and
cultivate students’ ability to solve complex problems and engineering literacy.

Key Words: engineering education; OBE; mixed teaching; flipped classroom
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