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Multicourse Integration Teaching for General Chemistry with
Engineering Characteristics

WEN Ming’ WU Qing-Sheng
(School of Chemistry Science and Engineering, Tongji University, Shanghai 200092, P. R. China)

Abstract: For the requirement of excellent engineers, we put forward the new multicourse integration
teaching model. With this new model, students carried out their self-learning from online course of national
resources sharing class of general chemistry of Tongji University and MOOC/SPOC, followed by the class
discussion to further explore the relative professional scientific knowledge. The performance of this teaching
model can improve students' chemical quality, broaden their field of science and technology, and train their
analysis ability.

Key Words: General chemistry; Multicourse integration teaching; National resources sharing class;
MOOC; SPOC

TERREZE AR RS, E@ A A 5 IR A B i 3 N A5 1 R 4 5 JL A PR A T B AR 1
o H AT A1 U0 A BRARR  PREETS RMEY) 2 REPE IR R AT W AR S T 42752
MR, AR L AR XA A RE A B . S A S I A 2, WD B
MR S A AR G IR R IR R T, A SRR A5 2 — o AT R AL 2 805 BT A R R iR G 57
HEA BRI R RS, TR “ s TR sk AL dnfr
PRSI AE A B, A B A B TR A2 22 (AR TR P J Il A 2 2 b — TR
BT X HE S

AR, — AR T8 G e B R & 07 1 #F i sl—— L MOOC AT SPOC AR (M #E 28 TR 5
3] TR AR, (HIX BB B I R rh T e 7 1 2 BLSE IR . AT AR T R TR
AL A IRFE I 2 e — AL T, A B R DR 5 R G 10 383 1 2 8 o B Y 2 R [ o

“HHMER, Email: m_wen@tongji.edu.cn



20 Univ. Chem. 2017 Vol.32

MOOC/SPOC %5 BBk [~ &5 H Al A 2 A SCURARE 385 B0 32 3 IR & v R 2 5108 B3 18 70 B Ax kil
RARRIRERIAG, ARG R ASSRAE IR0 Fn R AL, ik 4 s PR ey P& H .

1 MOOC/SPOC 5 ZFEHZRALIRTET S

MOOC (Massive Open Online Course), H SCFR N KA AE L TR FE - YR H 1% G2 1 PR AE T SR
X FRMEARRNZS S, FEREY R BT T HRRA. 1E g Wi, B3h77
FMEEAAZ LN Z S 21 R . B 20124801 4G, SR ITIHAR K5, IR 5, BEiRRAE .
MR, REE BRY . RIBACE RS AERURFAE R A e G TR 7 KA I MOOC
W28 FFICRFE" . MOOC IR Y, #0968 1 LA M2 AT K F I, o KA R R 2
TCAURFESR A 7R R E . 554h, MOOC AR TG #RbA T, Wik 7 l&, Hitak
X EETAA T EREINS. HiE, MEMOOC IR EMA AR E N 2RI, © 0kt
BT R EE k. 2013—-2014 FE R R B, MOOC VEM = By, SEMRCEEMR"Y: I HE 1 RR
TGN BEHY, FEREIMZET LR RN 77, AR Esh A E | SRk R,
M DLSE A SE AR 22 20 1 HMOOC - & TR FE N A 2 IR T 22 RF 4, = giif 2Rl
BRI Ak, MOOCIKEARAE S IR IR E = . 57 2] RO HME LAVEAL . 52 21 45 ROGVRAIE DL T K
BEMAGEFER G BT, W RFEEEZ LRI T 5150 — Bl /NS I TR 72 42 20 B
: SPOC.

SPOC (Small Private Online Course), & — /N R i PEAE L PRFE . L small 1 private & AH XS T
MOOC H [ massive il open 1l & , % 2% 4 1% B PRI AHEN & AF. SPOC A2 5 T- MOOC 2 5 Hi 1 ] il
TSR B SE A S50 78, A RO 50 IRk 7 MOOC AT S8 2% A4 BR i AN A7 I A= 3y 485 PR 3R 3 G R i 3
o T I L AR ) R T AERE A AEFEARL 22 4E, SPOC KREUA A I #2a i =, X T E, B e®
AT AE AT B RN A 2 BORE, R S R e — LR R ) R TS 5 R A IR A
PSS, MR BRI R, BUTRE AR SIEN, HLURNEF NS . AT HEE
A, A NBORB ], BERA2 A B — 8 (AT 2% ) R AN 208, (R I8 2SR AR IE 2% 2] I [A] AT
o]0 E . SPOC 2 HLVNIA A S 5IRFER 2% 2] L PR SE /B, 2538 i 2 4 1Y) 2% A2 i iE
Fio A, X LERR G5 A H AR PRAR B R BIL 52, AR 28 DR AL (1) % 20 & T5 AR vT LA B2 A0,
FERHE T AEARS SRS, ELZmiie, AR TAEMERRIES. SPOCLE
MOOC HyZEfl b, Af5% ) F ARREIRIG UL T 7 2] BRI, /N RIS i) 1ok 4 e s 2O B e & — e 2 W)
A, PFFEUF R, DRI IE SRR E — e R E IS T B A

B X FHL IR EAE B KOMBAELHE KT, #ERRAELREY&. DER 15
NIRRT BRI AZ IR A, N R AE Ak 22 2% 2 3 S A0 & TR AR e AR 2 %
B RBENH B RN, AP, BEREGR . EAERTES. Bl ZERREXEHS
G T RO TR, FEAE 1 IE SR AR Stk o T o) AT A 2 ) RIS IR ) 0 2% 5 ) R
T E SRR EEZ R & F R & BRI B R s ik, AL r) 5 S oA g,
A5 rp [E AN [F] NPT ASE A0 280 B2

SR, MZEF 6 IRIEIC 2 TR R G 2 B, R BRI & M &AL . Rk, Xt
TELRT & URFEAHME G R 5 U 2 AR A R, (R e ATTREXS PR BU A IR R B SR E . o0 #r
H i 7E L AR Gr iR st 0 R i, FRAME O @A 2 8O 5600 B, SRAITEZR S 2] SR 42 2]
HAMPOREL, N TRMRR R EGE R QNG & IE )7 s, iR =R, MsEnIrmR
Ft, LR B I N A LT



No.3 I "S5 TR A RN 2 o — B IR R 21

2 TRMFeZT—MMeEEHRENK

I RIS K 2 TRt AR 2 VR B 35 SRR 8 RS DRI PR 15 i 80 et 72, TR 1
HA TR 5@ R 2 o — e i =, X — U0 TR it R T4 m iR 2y
JiE. FET GRS TR AA 8 F: b, AT IR AR S & 7RG AR 4 LA
NS TRt . fEIRX— Rl SR BE SR I Bt HhAREZRMMEL T &
b AR X [EE R TR R (I i A A [ R SRR L S IR AT HH O R N A I B 325 ), T ER
B i [ 2 A2 i B LA MOOC 1 SPOC [E BREZET- 6 AH AR s AT IR E EIRTT, IR 7K P AN 6] 1) 5
AERESAR L RE RN T EZITHEIAAT, A AR RO R TUE R e AT s
PBITHAT R AGN LS e E SRS R IUE AT . BRI R 1 s .

Rl ER—FUBEFREIRAR

it H W
i e EURBUT L 4, BhEEUN L 4, BFEABECE T
KILor40 HRAE TR NFEHLRE FE 3 s T4/
S5 GHERC E LA T AR B UL U] . MOOC. SPOC %5 M4 IRFR VE IR i £ 1 kA 2
e arks
#2177 (1) VRHETAT BB AR S A I AR 2R 28 AR B IR EAT H 225

(2) YH AR OB EON ERE T AT AN 8 I TR 2 JE AT RBET S, S5k EI Bh#
& /NI LA T S s O, 2/3 A S U BOT T RS AN S M

1% 05 3 (1) %)

(2) 7k

(3) WG | =R

@) TR E R

(5) Wb kgt

(6) iR s

R T V8 R ) IR T T s e S (R AR AR M R 2 AT RE 0, AR RS Ty TR G T LA AT S 45

I3 AT

CIk
bin

FE GRS A 22 2 o0 — A B F st b, AR TR B S, BUMEFAH G [F T
R K RS IR B2 S BN EM B A B 55 REERE
EAEAT HOM BB A E R AN, RIS TR O T AR R R, BT 51 L e
o DRk S A RR AR fie e 2 B R EUmREAT B g, P RRIRR R IR AN i, Bk L,
PO AT DARSE 27K, B R E AR . RN RS
21 £ LHRENBEFS

FEURATHE B B, 2B N R R NI R DL IR XT & b [R)5F RS 0 ) 8 3 A 2 [ 5 B
HEBONERERM . HTAEE GRAESR, RG22 w2 R ER . O i i
TCE HAREEAT oM, RIS 2 E R R RS HE AT (1 MOOC M SPOC 1E £ T TR 2,
G B F5 S AR AR O AR R AT RN B EIRIT, A8 R At KT A R A AR AR BE SR AT 2 o 22
MHEBM, ZEUNHERIAT B E53, FFUBFESHERREIX 20, AR R, %
BIFC R, A BME SR IRE B, R ETHE T i & . X3RN, ATRAMI A K
BT AL SR I TS S QQ R, BN S2AE 2 8], PAR A 2= Z [ AT LLE BT, 70 552
0o, DAESE G PR P 22 R o kS AR O B I LI R A8 R AR A HOR TR, A R AR
WL R EUM 2 H= RiR



22 Univ. Chem. 2017 Vol.32

22 ZTREHFESHITRZRSANRLE

UL G HE S R, [RIGE R (0 1 S d 1k 2 K R 4L =255 MOOC/SPOC %5 (1 il
NN F R s 2 iR, Bz OBl B 7, ARG R Z EERUNEER R IER, A
BN SR, BUTREFER, B H T4 158 RS R P T IR B #0%% . BUm AT DU A
BRI ECE B bR BOETE M S DL AT E 322 ) A R SR R SR AR, AR kAT
At AT, FERLF LTS 2R s A A AR B S 4 ), @R UM 3 S TR 2R
W, Tz R e A R N R, B, PR 18 i AR ATIC AN, T AR AN
gh, EREEEBCEES . MT RV RSN EER . BIRRAE . . A, AmES%ET
PR S5 EH R EIBER, BT XS L L (0 22 2R TGRS E R K. BATAE
TR RGN 25 58 BRI TR 30 FRAH O A BT VTR 22U A 28, TR T 22 AR AT, T Rk 2R~
IR A TRMRF I 2 Jeih — R BCER R . X MBS I 2 SIS s AR B T 2R S T
WHAL, FIFRGFRFERAERE M A H E . A1E. WILEAMEESN . BEHBEHRA TSR, IF
WA P RE M B AR M B e, BRI . RIEIR AU S A B K ik . AN AR T
A FR] 2 22 TAIAS B 28 SR PP OB A5 78 AR BRI G FE . 7RI —FR oh, R RN ) A R 2
TAAR, HRTE 22 (0 SR A F5 A (0 e, A 2 A S e R 5] G 2 A 3 Y R 3 M il R i
el R, MR 2R AE B R B S S) . A 2] FEhE o) B R LA B
23 REEFYRKEE

RSN TS RN RIS AR B DR 6 R VAT, T R, A TR
B RS INEA T @ T RMAE. T JURE 2 ] N IR 2 ST I RCR, TR A T,
AR E L R 2 B B RN AT R s IR, B RE F & T LA TR ATHE ARSI, XA
A 22 5108, R FEIT SRR, X MARRIREEN AR IR A BT T R R, fEE
S PR GAE R g FORE A Mb ) PP R S e, I AR R AR . AN T R R v R A A
AT 38— 58 5 1% T B AR (1 2 S AT BRER VR, A SOBR B B LR A RN SR A O R
JRANZESTRE ST, FARYEAS R AR M LSt A SRS I 25, TR B R B AR A R H A

BATCL “WREER” X —F NG, FONXERNE IR RPN T REE 3R
B R A, FAEWE F AT, BER T BRI, SR R e ik E
BRI H ST MR, EZUT M E 98 45 h 22 S BE Bk, SRR AR . 76 3R]
o, ZEAESHR R T R NG B ICE TIRNAR, g RS B A AARZE AR [H
), SHRFEAFOTRRE RN SR B A TR, REIRRE R B ER T E — AR A
SRR . KB R AT B SRR AR, XX TR A R R R R EEAEH
B IR A SRS TR LE 22 AR TUE T2 B R0, R R T S A 8 I AR P, TR T 23]
SO BRFE T EEIDGBRIZN T . U U TR ST SR R 2 Fn . WESE G BT RIS
A 10% 124G 8, KA B ANGE B H AR IR TS, B IR AR FE, k3 T8
UFHIECE R, A 5% S8t 0] B AR IS AR B ), A FIMESIE IR . BT A 5F R4 8
PR R R G — A AR, ) B 17T JE b St 2 s S o St 2 i B AT
ST, G A UL, SCEYERIA KA 2RI R R, WG Rk R 245 B e

3 % 18

BIRELL B B ST RS RIFSE AT R H H AR, (EIFAREE U R SR B 2, eIk
REERHH . EAMHIREE TB BATRALTI 50K 2 TR i i 2 E X R =R
MOOC/SPOC %52k |1 HIERFE BT IR LL A IR B TR M RTVE FR IR RS B R (s Gk, gl 7 TR



No.3 I "S5 TR A RN 2 o — B IR R 23
R2 ER—UBFEESRIEL
E SRR SRR
B RS TC— R B A PR St 2 T — PR B PR
WAELE B At WRE TN AT B E BB A I BRI,
A E B AL
REAILLEL  PREE RS ZIMIM I AR, REJIEE R AR AN . H AP, T IR ERE A e
IR AREASA SN R R A, RS A 2R DML R IR R g S T
FAMR M EEAR N, 20% 10 A B AIZ RN AT R SRR MR, EADE N B A S IR SRR
PR, BfFAIE) T, A 10%H AR SR8 R A BER, FRE R E Al
RSP B R, TR B VRGP MRCR, A 5%
AR S 1R AR AN
BRETELE XTSRS A R R AR, AN A R B REAG, L R A i

LA R T ROWRE 5 IS B IE S SR T Ay SR S

Rt
B

12 o AR AP, X — AR 2 S oy AR B BRI IR R 3, Ji9R 142
FME GRS, BER T AR S TR AR R TE . ARohiR R T A

PRRRMECEACR, (U8 T AR AR AL I

(1
(2]
(3]
[4]

[3]

(6]

(7]

[14]

[15]
[16]

2 % x W

Jordan, R. R. English for Academic Purposes: A Guide and Resource Book for Teachers; Cambridge University Press: Cambridge, 1997.
Bergmann, J.; Sams, A. Flipping the Classroom; Tech & Learning: San Bruno, 2012.

M 2. mesl, 2016, No. 10, 120.

Todd, T. The Dirty Little Secret of Online Learning: Students Are Bored and Dropping Out. [2013-03-21]. http://qz.com/65408/the-dirty-
little-secret-of-online-learning-students-are-bored-and-dropping-out/.

Ho, A. D.; Reich, J.; Nesterko, S. O.; Seaton, D. T.; Mullaney, T.; Waldo, J.; Chuang, 1. HarvardX and MITx: The First Year of Open
Online Courses. Fall 2012 Summer 2013 (SSRN Scholarly Paper No. ID 2381263). Rochester, NY: Social Science Research Network.
[2014-01-21]. http://papers.ssrn.com/abstract=2381263.

Hill, P. Combining MOOC Student Patterns Graphic with Stanford Analysis. [2013-10-01]. http://mfeldstein.com/combining-mooc-
student-patterns-graphic-stanford-analysis/.

XB W “THIX MOOC, Hi E KA — TR, —BEQHT L 1f edX = 8 B K5 - Bl i BL AR 8092 . D6 F4R, 2013-10-11.
MG BRI B 5B, P EREAR, 2013-11-07.

Bates, T. What's Right and What's Wrong about Coursera-Style MOOCs? [2012-09-20]. http://www.tonybates.ca/2012/08/05/whats-
right-and-whats-wrong-about-coursera-style-moocs/.

Butin, D. W. What MIT Should Have Done Elearn magazine. [2013-08-07]. https://elearnmag.acm.org/archive.cfm?aid =2263018.
Glance, D.; Forsey, M.; Riley, M. First Monday 2013, 18, 5.

HEYE . FERHE 275, 2006, No. 10, 28.

Carr, N. The Crisis in Higher Education. [2012-09-27]. http://www.technologyreview.com/featured-story/429376/the-crisis-in-higher-
education/.

Batholet, J. Students Say Online Courses Enrich On-Cam-pus Learning. [2013-07-17]. http://www.scientificamerican.com/article/
students-say-online-courses-enrich-on-campus-learn-ing/.

Balfour, S. P. Research & Practice in Assessment 2013, 8 (1), 40.

Fox, A.; Patterson, D. A.; Ilson, R.; et al. Software Engineering Curriculum Technology Transfer: Lessons Learned from MOOCs and
SPOCs; UC Berkeley Technical Report, 2014.

IRBEIE | 2% AR UL GRS ST RT3, 2013-10-21.

Iy, R, R w5 KRS, 2013, 28 (5), 19.

I M, IR, WEORM . REAHEEE, 2009, 24 (5), 14.

I Y, R FHEE B, 2005, No.1, 69.



