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flic WAMIERE: http://ctl. stanford. edu/. WIRURERE, CTL ¥t )
CABE IS BRI PR U EEAR I BUEAE O, 2 5 v SRS TRA R MR o FAT 1T A
KRB R R T ok, 25— 07 CTL WAITWLE VRIS A% A8, FEAEAR T 158
I RRBEA T 75 3

VRIs /D N AZ R 2E AR R — IR BE A A A 3 CIRAR LR A — W iid)
XFERADR 2 — UL 2x, T DLRAFABAT TR R FR I 2 1) B ot o )T E T B 5 F
FUABPEAL T, BT TR BSOX EE PP I VR AR 2 I h R4 T, R R et

BR& CTL

U SRRAR T R 20 A SRR BE T TR £ (s 0, 8BS A8 CTL (6 547 A
PRI, R RO ISR, TEEER R IJULAL: WURARTE BOR R B LR AR
KIRFE, 15IEZ Robyn Wright Dunbar (723-3920); Zi A SCHISCIIRRE, %
JKHR Valerie Ross (723-6487); AL AH KWL, WEIKR Marcelo
Clerici-Arias (723-0127) .

W B R A R A — A AT T R
PR35 THAT T IR, 53— Jr AT 7 B A A S o X BUHRAE,
RezeEg g 7 R A “RPBREREIHE A 7
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B S WA AN I ) 2% 15 1 o 5 22 B D A URAE A S 300 o) BE VT 1)
L) “AbATIE A AT A 7 BREER L TR R ] AR 20 AR AT

»

2?2

B HE R AZELERXTTR? BTN ARR Ui A A B R
B2 ARV 207 ROHGX LA LT 224 S ] B X 2 A B 5

B HEBRIREE A S, RRH 5 A (BUEAD) B S A
Chn RIZANECH D A LEARARANET R 82 I A A S A58y S5 7 4500 (R I 7
HILAE 58 ZEORFF 5 ANEGE /D, JXFE ] LA B Rk BRI R AR (K N AE T3,
IR H0E S BN . KECE R B 52 KT TR AR - A B ANt R

PUBS SRR, ATLLE A R AR H ks BT B G, 3
B

B=H WRITRE. WRLSEGRERTLAUEN], o) HbrCgiks)? SRR
Se Yy, WA AR N AR ?

HFEHE

r‘—"ﬁ;._AEE
ﬁﬁsl*j —

HFARET

é I N N N N .
EHH A A BRI ?
PR (TR e «

o DRIFIBCR Hbras BT 8 AN PR N DA IR P 28 i (AR IR Bt T 48— 1 =
AU EARIA ST

o XLERSCRIIEA TAEMY . TTH DL AEE S, ARG TR e . AT
roE 2 Hbsi A gt A2 22 Eib sl i) 32 5 0 W] A, 2 7 sl Tt H A2 45 550
B -

o EXANTETEB BN BEEZNMIN A" AL o HilA A S LR DR,

EBRATIHIE A6 ZXAEA ===« DR 7 TE [ T J ARS8 1 B EXEAS R A A, B
A IROE

AL | R AR R 23 20 ot (CTL) 20040 FHH A ZE PG BUA ) S 135562 5D
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fRE “ULERNTL” KEERIHRAZ

(X155 F - hatFtle s - FEHA F
Bty &

ok “CLEERFOREE” (SCL)?

MATHI APl R 2 v A5 H0F a5 5% 5 B KB A o Barr & Tagg(1995)
X — AR RR Sy N ABFIER” ) “2E R AR

fE “AHFNER7 R, KEFZR “BUMR ARz 2427 ¢ e “ 2 20507
N, K il A SR RIURGNE IR RAEREAE A% 2] . Huba & Freed
(2000 FH“ BA2F 29 A oL BRIV 7 — il SR 1 76 280 FIVTAL b b 0m 2% (472
IO BAEAE S D BB RIS UR T 53— ARG ik .

PREAE R D E (SCD R e MBI r, 246
52 3 O I A2 T MBI RS o FE3AS 2 S R v, 22 A4 Tl
O R SR AR ST 27 S RIAH B2 S HONLSS , FF B4 2 AR 4R AT A 2002 2D I
REFR T DA O BUF R S A 8 AR bR % L A
BEE TFIOME S SO L O P ) AT AN 380 B AR 1 I AR S AN ik
FHESSRAFNGM M EIRIES) . R A B gt B2 2] Oy NG 1E 2 )
CNERZE3D) J5 e BASEAE g R 20 U7 s SIiAs 2, Res B i 2R 1 2% 5
ML LR A AZ T IR W] BT A AT SR Z 1 B O HL e B R AR
W= S A& . (Collins & O’ Brien, 2003).

AT LU E KB 5T & 514 (National Research Council) 19994F & Afi
I — 0 AR M RS R — D UGR LA PO . X — R4S
TVFZ T2 SR T @A B DU A rhots R 3 2 ST BREE: B LAAITR Ny
s BA2ESTE gty BAVPA A ORI ABEAR ot “ DLAI A oy 7 45X
K B XS] L I LTI TR - L KR i 5] 25 A AR K
(I o BRI BAARTR R rpos ™ A5 i 2 Ak 2 A s 2B B b, Jf
18 FH TR — S TRISCME Rk, dn il R ORISR, BT R
AL B, McCombs & Whistler (1997)3NHy, FE—ANLA2A I35k Hfana i)
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PJIREETR, AE BN S XA ) RS R B3, AT R AR R i) R
BN FABAF AT L&) o« LA 228 bt ” SR IA S >3 & B SR
SAEAR KRR IS g m 2 HA 5 1057 57, DR el DR 27 > it 37402 2 28 I 1 0
PURER Lo T RAVPAS O rhols 7 R o S IABEHRE 2 4 B2 ST i R it S 1
Sl S, JF BAE S STk B Rt s A (PO FAI T L 25 o 2% S0 I R TP )
BAGAIPPAN JE T AP, 112 > 1 R 5 AR (R PP A0 24 25 1 DA o Nicol
& Macfarlane-Dick (2006) $5H : JERCTETPEO A R T2 A 2 Ak 2 2 e AR AR 2
SIASFERER SR . X B 2 S IR B w2 2] H BRI Sk
CHEZERPARZ D125, 1999) o “ DUREAR A oot 7 B4 2] 78 fig AR
)57 208 5 ERAG — L8R MU, DRI, BURREAAC R vt i) 2 S BB A R 12
2 A E LS, AR T ORRE A 2 S R P A 2 A2 ) o FEIR TR S
T, ARG DL A O, H EIIHBATT R U TRt BLAE IR
Hls sy CAVPPAL A Ho O R DA A TRt i

HAT, VFZ2 200 S @R TR T & “ LA A RO BT 7wtk i) 2y
7 AT A28 R 207 )7 AT T A PR i 44, 1K e fim 44 00 45 -

« E3J*% 3] (Active Learning) (Bonwell & Eison, 1991)

« WME2>] (Collaborative Learning) (Bruffee, 1984)

o R %> (Inquiry-based Learning)

o &51F2%:>] (Cooperative Learning) (Johnson, Johnson, & Smith, 1991)

o FET %] (Problem—based Learning)

o FEMEES/NH%S] (Peer Led Team Learning) (Tien, Roth, &

Kampmeier, 2001)

* HIBA%% 2] (Team-based Learning) (Michaelson, Knight, & Fink, 2004)

o [AfE#2: (Peer Instruction) (Mazur, 1997)

o BSR4 (Inquiry Guided Learning)

o JEIN#HE (Just-in-Time Teaching)

o /N 2] (Small Group Learning)

o JLFIHM2%Y) (Project-based Learning)

- SR (Question—directed Instruction)

FUMATIZE B 289 T LA A0 v i 0 3R TR DA K e s 3%
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— B 7 AT HA I I R AR SORE R I 1 — 28 ) A TR 2, il -

o AT ABER LA Ry e Oy 52

o« CSRHALAZEA O M T RS 7 o B0 R EESR I A 252

o REAR LA AR oD R 0 05 ST RYE B 2

o HETT I B S L A Hh s i) DA A g o A el S 2

o NITFAER LA A Ay bt 0 7 A, S SR A i, 20 S ) 2

o WIFFUA R H BA2E A Sy vhoca (R 20 05 2, TR B0 1 2% K27 2R, BT %R
Al AR JEE 2

BEAh, VFZ DL A g D R B0 7 00 K B 2 A AL SiE s L. K
TR SN — G ) SR R AR S R B S — S A B .

o T2 A 2] N2

o WAL ST AN AT A R T G 2

o AT PR AN AL ?

o Al B A R B A A RE 2

AT ABERA “LLEAERDL” BT

AT 2 BT DU R A AR Rt I B0 7 3, TR IR 2 o 1X 88 J R ]
LAY R e S —, SR RAS A R 287 U7 A AN e i SR 7 —Fof
B2 A2 A Sk R L R0 T R 2 T i, X 8T R IR R F A AT T R 280 72
TG D06 B O TS AR ], XS T R T DR AR AR IR 2 X

KA LA BL” EETRAS A

M4 B 3R T B AR S v O A BT R Iy R SR A
AT BRI E AT R . IR KIRHHIE NI, AT IR . #U
A1 S T LA7E S 4 2516 (Foundation Coalition) W3l A [H 5Bl 20 & 0
57Ft (National Institute for Science Education) M2kt —2% (College
Level One) #&#. HUMAMIAE VI A28 T AT 2027 2 el DX S 0 7 v I
K R AL AR ) LA B AT 0 07 7 B 2 ] it A K 6 0% U 2 IR SR R i 2
AT 6

AR “DLEENDOREE”

L2 A Sy 2 T SO R 3 i 5 AR I 2 R L2 SR 2 1A Y

GURRW], BEAHEM. MR TR A0 (the Center for
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Teaching Excellence) IEAEZmEAHICTURILARMUE ST 2 (AR 7T Y. IXLEht
TR DA A S b R 2 7 2R T R A 2 AR B SR Wk 22, I HaX Lk
AHGERT AR 2. b i) — S8R AE SR G T2 BRI .
SRAESE: DA AE O B 7 SO R R B, 2 S DA 2]
MR A TR o S TR 2 IR 7R T A2 A T B A 3k
P, Handelsman etal (2004) 7t (RF¥) ZRdE BAREM—RICE Rt “Boks
ZWIER R R 377 2 07 SRR elob 7e IR e AR T 2, kAR
2S5BS RIUVERE, AL BE A2 )RS HR A .

KH “UZEAPL” BEFETREER RN ERPERKAA?

BT VF 23 R DA 27 A 2y v (R 2802 0 X I B HL T AR g 2 2R 2
>, AR AAT IR SR W] BE G IX R Oy ST e a8 N AR O Afest k. (J. L
Cooper, MacGregor, Smith, & Robinson, 2000; M. M. Cooper, 1995; Felder &
Brent, 1999;Tien et al., 2001). ¢ P& A o MR A2 BT i B2 5L 1)
R RS TR IR TR A O, PS4 I SRR S DL A AT D0 BE R AN R 0 2
8 0 HEAlh o SR JH B2 AR O it B 2y 7 A BE AT B SR AL G i Jas s\ 0y O 5V i )
FEZ B 28NS, KEGR T BN . HBINERIR: LA T I eE ]
LA i 5 4% G U B R 2 IR 2B B WA A B0 R R
AR BL Ak o i ey 5 s HER AR e v e Xy 7 AN e N A b, {3
JEFAEERI RV M2 . B, Ruhl, Hughes & Schloss (1987) 7%} 123
23] M3 (The Active Learning Site) [HWFFCR RN fEZUN DU/ 8h
AT TR R A5 T T g PR e 2 AR L it i R B IR R AR R — il b
ISR AR TG o SO AnAa] R FH L2728 D i B 0 O Ok i S AR G s 7
AR 2 B B 2 (W20 N AR AT 2 AT 280 s

* Richard Felder & Rebecca Brent fESCTHMAEMN L BITIRS L2 WK
RSN AR S I . 7E (Felder & Brent, 1999) &A% (i 2 #2016 [ 255 39E
T TS

« Cooper, MacGregor, Smith & Robinson (2000) {30 B f#2 T HUMAI15%
TINEH 2 ST TR O o U582 o A AT IR 100 585 A 1 B af e PR A i 11 ) R B
MIVFR I BUNREE T AT 27 A A BE D B IR 2 A o AT 22 A — AN B A
VP I TabR P ES G T RN, L SEVE M (MR B . ST AR IR S e R
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. e R e HED A . FRSE50 5 N S 2 ARSIt DL R K A5 Lo FRATIIT
KT BN R = 7> 2 BN R MR e, AR AN )
I 7 5 (1) R D — L6 (R A 22 B ) AR PR R () BB AU 2, 7
SCEEILA R T HOMATIE F LA2E AR Ry o032 0 K — Se B AR U5

BB KA “RAFEANL” RBET T KBRS ?

+ Cooper & Robinson (2000) #&Hi I KL AN HEATARIE R 52 > /N5 Sh
(W—LeJvk, XL ass. % - AX - 4rZE(think-pair-share) (Lynam,
1981), [fEES: Mazur, 1997), PR (Quick-thinks ) (Johnston &
Cooper, 1997), —43#ES (minute papers ) (Angelo & Cross, 1993; Stead,
2005)

o EHUTATEAGR T AR IE TS, AR AT LA & IE Smith (2000) T
R MERTVE T o IEATNVEM LR 2 M a e, (2 e VAR
PR AT B QI AE 2SN A7 5T JF HLT BUB a2 AR 2 5 24 ST I g

* ffFelder & Brent AL LM, HSoHAWIRBIREE R LI
e BT AT KRIEBCA I I8 . {EFelder & Brent (1999) HA4Hf5
ARy, AEFRT BT T RS o AR, S SN ()45 60 T I R A I Bk
Lot AR Ay N AE ) P AR I I A IR A R, X — RURE L,

* Allen & Tanner (2005)f2ft 7 B #iIRFE KILE Y Fric HI A -B R 7.

* Michaelsen, Knight & Fink (2004) HEAT T KHEEECEII/INH 22 2] ) A

RER BB SEFL N “DABUT A 07 | “DAA LY #5282 difsE
W2

A, SR LA L s 7 SO R BT A T IR K,
DRGSR M 1) DA A Ay L R 2 U O, TRl T DA A R
BOR o ZUTINITFEAE T LR — 284k AR ) ik, filin: B -4nf-
437 (Lynam, 1981), Heigf8% (Johnston & Cooper, 1997), Fl—/34ifEC
(Angelo & Cross, 1993; Stead, 2005) %, LN j&—2nul47 17 1 4:

o WRAH A MG |24 S 5 4E” (“Engaging Students Tip Sheet” )
P A2 I 20 T8, e udi Jean Layne T 512811,

o WTRAEBTEYET — BU R A 2o IE SR SRR |
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21231 (J. L. Cooper & Robinson, 2000). AEIEZ MG ES: S 7 iEMH:

LN =0 e AR R BT L KAy ar e, RS 5T
FEHAT IR I ACH R L, B0 FEBE APk IE DR Aok 5 A B2y S AT ] (R AR
(Lynam, 1981) o ZH0 S AT LAASSR FH P — 411 5 =X R = AN sl N —41 1% 75
i

(21 e R R R 2% /1 [ IR B S it e ot SN W 1 B 8 (VR R S
SRJG I EE AN RS N RIS A M 5, AR UGEEAT

S EMESC: AR KPR RS N, AR R A A, S,
2 AR P /A SRR R d BB B SRR I N 22 5, ARG W i)
FPAE5ER? (Angelo & Cross, 1993; Stead, 2005)

* Allen & Tanner (2005) RIRFI “ MWAIR; 224 BIUF G Ji i 2R e
Ber L X812 S EE T AORBATEC:, AT /NRECE:, AT 242200
A%, 7 Bk, AR T — 25V B BUM AT i ok A [, 17 ik
AT AN, FOARLE TR AR S S I 752 B B AR KA T A U 2 1
%

T B FOTATAT ATERE10-20 53 8 ¥y i 88 5 e N\ — AN 87 40 19 EL Bl A1
CBE-HX-20 / 24 54E) (Bonwell & Eison, 1991; Ruhl et al., 1987).
WSR2 AU IR RETT AR, AR VPR BOR SR (BB LA — 23 i ESCE D, 1A
D5 R R #2451 (Smith, Sheppard, Johnson, & Johnson, 2005).

18 F U BORSRAT B et AT U8 (scratchable scantran
sheets) (Allen & Tanner, 2005) FI4N A RBERSE (“HEAE” ) (“clickers”)
(Fies & Marshall, 2006), &3 SR LU T-3R4F S I (0 207 S ot o

F R R AR T « BT AT A S A A ST a1k
(AL 2 A B S IR RHAR R

P S IBCER . BOBATAT AR AR 2% 2] J 4, k27 AR R 27 TRk
P ) AT 2 2] Ot 4, A, IS AR R - B AR
(Harb, Durrant, & Terry, 1991). X— il LAZ M Ebert-May et al (1997)
FEHIBE M FER, WY, R, R, ¥ EAVHY (engagement,
exploration, explanation, elaboration, and evaluation) .

AR E AN 2] (PLTL) « AREAE ATl e T R AR R
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BFIR IRALRE A AN AR SN 2E ) o (R IR /NGL 2 3] T
RESUAED

WRAFE

T 18] R 2 S R BIRT 5T

EESUIIREZY (T RS =y RPN | N A D & B by S B nol L Ay Br Sl
DAFE ISR LR ig 2, B, s HVIPEaE (Gigsaw) KA
WEl), HRAF LR A AT G R R IUH , B0 22 i 10 I
[ P25 H 45

RIFFEE KA A R DR E T R, R AR A, 2 Bxe?

HI T DA A S rpt i B0y 07 R 2 AR 5 DA A —FERIAT O, 1831k
B RARE A AT Rel o B NI 2 0 Bl TSR AR 5 AR AR B TR,
A R] fe  AR IHRA AT DL, I FLUE A U e R (AR R 7 5 o X 27 A il R
R A EER XM 2 T 2 I B URARAT TR R X R B0 07 208 e 41 T
AT 24 S o TR, B VR AR S A TR R R L2y, FRE XA
R A IR DR S — S H AR 1L

* Felder & Brent 7E ( “BUAEpHiny” ZByildiam)  (Felder &
Brent, 1996) — 34 3| T —L547 T B L2 I (¥ R E I HL25 T AT THR 3 T e ke
IX L PR HE (1) IV o

« Cooper, MacGregor, Smith& Robinson (2000) K3 % % Tt iy
XA ARARIE T FRAT VTR BT o, 42— TG I AR iR Ak 30 3 58Tl
ATTRAHAE v o SR 27 I U1 PRI A 3 A B0 07 AR AN BRI AN AT 77 A 1)
ANEFNE . 7 Cooperdi NAE TR EEFRFEH T —LEXI 5. 7S “LAEAER
HHL” R AR R S Tt e A v e ] RS 2 A T B, SRR B 5 A G
07 2R TR 2 AL IR SR AN s T e e e il A DUAN R 5 AL A
A R LGS, AR BRI KT IRHE B RTS8 s ] WO AR IR SIS Bl
e,

+ Keeney—Kennicutt, Gunersel, & Simpson (2008) HF5Y¥ T —IikniEtk kb
HUG (RPN B St . XA — N UGS R SERE I H , e B 2 A AR O
A (R DA AT T AREAAL BE S, TR0 SCIEAT [RIPE PR o ATk T 2528
RN B ROX L GG B 1 JR S I HACSE T T B0 A A w2 2 1R Ak ) At
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GRS

W T 46 R A LA 2R D R T 2O, TR EK B SRR, B ]
SRR

MNATAANIR] i1 BEBRA A V2 M A TR B 22 2] (R B o 45 B0 E 22 1 27 2
SEALAR R T U2 AT 2% SJARAT HE B, IRt — 5 e A Al AT o) 5 22 5
BT B o

o AT IXRET, R ERREFA AL RO T Y A BR AL S I AR,
KRB LR O “A&5%3]7 W3 T HaivE. (arra, Camplese, &
Litzinger, 1999).

“CND B —AFN S S AR e TR AR

TN TR AT 27 3] AASK S48 5 AT TAEA G IR . 7 (Wells
&Langenfeld, 1999).

o RPN E], AR L R O 2. 5-7. 64 . IR EIRE —
2 CARITA0E MY AR JEE 1) ) 2= AR 9 vh 2 T 3 (0 40 K 2 B R 21 H 1 #e AR T
Jeee e AESLHRNV AR, At/ W] RS TF AR LR RSB EOR . R H, HH T
PErb A/ b A g 25 F 20— 2855 TR AR R o i AT 45 SR AR I Jie FH 1 R 2L 4
H O R RAR, a3 CERB A IX LB A
(Todd, 2001). e XRMEF TR UGG B LAfEWright (1999) 3¢
0k 2N

o BoE, BAINCUARON, FEERIEINETEI B S WA
5 56 NAMEBE (M55, St B NTERURN A, 8 b 2 B 27 5] 1R LAl
UL T o TR LRRAU, 2% S — NSRRI LA T R At s i . 2
T EATHL S RARI X R R R . (Parkinson, 1999).

YT G2 AR G S BB E M, ISSEERR A U S RAH
B Z TR A S a2 PR JE I TE B L T B 2D i B O
[R127 3 B 5T AR AT — S L2 Al o (R 80 5 X P PR 3K o B0 n] LU 2 A —
ALk JE T iy 27 37 LA BT i HEIR 25 AR 3 27 2] 45 IR 2 1) 38 . Kornel1 and Bjork
(2007) FUH T A AETREO A QA B 1 Le B e T Hal ok 2 2R 7R B
ARART 25 S AT S B TR AR

Rt NS>
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VP22 LA A R B 7 100 K BIE R R 2 AR A 2 Nl O
I EVRAME 2 2 AR AL 2 /NG o AR 2 ) /N P A A T 0 Al
ARSI e . A, BN, AT RO SR N 2 DK B i)
FRIARL D ELT T o] A i ok 28 il U AT 25— S8 WL o R TR BOMATTZR 3 1)
B (& F /N 2 2 1 )

TR S S ANAL?

PO E N2 AN 2 A B E 25T (BAA R BT .
RIS, A SN A s R A )RS E A . TLL, BOMATT A SR
B2 A A AT U 2 S NI AT . AT DR AL S /N L S 2 A BT DA 2
I3 -

o JE4ZWEM (The Foundation Coalition) BRI —N4 K “4iida¥>]
/NH” (Forming Student Teams) MJBFYRIZE. XATEHPEME T L5014
AN R, JF HA T AT A RN AL 2 5 /NI — LE 3

o fE CHETE WA RERNE) 30, Richard Felder & Rebecca Brent
PEH T AL SN — A R

o KARAEAETE S “LL2EAE b0 WEsh - XT3 4E— AR RAT
PR S T 5, B CU el A R A AR I H h R« LA S Ty (R
5l1) ( The Student—Centered Activities for Large EnrollmentUndergraduate
Programs (SCALE-UP) Project) o JUMANFZEEEHIMEBINAEIX — &= T
AT IOG T g 2 51 NI AR 2

» Larry Michaelson 7E (/NLZESINTTY — Porpd i 7O Tl 2] /ML
M—2eEk. AN REES TIFZ L TAEE S DANGER. B2 T4
2 WE BT LAEEA ) (/N2 ST s /N2 S TR K P IR A AIs ) LA
JMichaelson & Block [ (A >)/NH: w55 Z0H MBI IR BLOCHED) 1)
TR,

ik Y NAE —A R ?

LR F A R KT 28 N HARBOSAER AR IR Ty . Ik, 2
IS BN SRR Y NAAT RS E IS . T HL, TR AN 21Tk
1715 HE R PR o R, AR PR e A I L 7 T T P s L R PR A o A 3 (R 9 55K T

o7 23 /NI R DLV LS8 (14 ) 3 o R A0 A AR A X 28 ] 7 4
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iR I TIT DA ) 5 TSR A TS 2R 7T 3 Y 0 5 LA R BT I T AR FH SR
SFRVEH NN
445 (The Foundation Coalition) B T A4k “ B I RA
PAFRIFITHE”  (Helping Teams Off to a Good Start) FI¥Eisi.

o EZXFREEHEWE - B2 (National Institute for
ScienceEducation — College Level One) HIE}2:. 2. TREMERAE QH
R T ARSI H . F, SR PHA T BUNTTRH &2 2 #2
D7 AR USSR T — B OME2E S I TR S

o WAVEJBWINIL R E AR BRSSO 1 T W SRR 3 5 R )
TIZE, RGN 2 ST AT T SR A

+ Tim PetersonfEixJy Mt ] DLFRAF 2 1 145 R HE U

T NAVENLIES)?

G52V R AREASE B 7 — (4 43 HOn T3 s AMA ST I e s &t 1A
WL BRI T A VES T OB RZ — o BT A% DL % k:

* Karl Smith A ATLUABL R JUAS TG TR A AT 1 fRUE/ANA
RN 2. S 2T 5% 3. BENLIE — DA IER Y s 40 DA ST LE
FAEA S T 5. LSRR IE /N ST se T T 45 6. RN
WIETN: “EZH, RER, RUMBEAHECER. 7 70 WEIFId AL
NS AN A TTHR

o FEMEVEN AT LUH T IX 0 2 B0 — AN I, JRATTT A 20 5 kR it —
S B U R PEA ZH P9 8 03 RS N STRR I A5 L o B S5 IR BB ) T EAT IR AEVEAN
55 02 2) /N VS Bt JE A DL 70

o AL RPN FHE RIRIp A BT — A BTN ST 1B

(UM . AMATUT. T8N — SCHE TR X = AR OB 45
BITFREAE ) NGB IR T 75

T Bh A R R BN ErAERE 7 2

& VIR S AR AV IRl ) e e S K et o 1829 25 e 3 R e SRR 53

o WAVEJBWINIL R EAE BEARIRS O 4 T — 8000, H LIRS
Ui B2 A R AT A B A i

o BEESICIRERAL T PR S L T A VA TN [ A e S (K U
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o TRFAFAHNSCTME P KY:  (Building Engineering StudentTeam
Effectiveness and Management Systems (BESTEAMS) ) N$ft 7 —EZitnd
PR A P BA ) T

(AR SCHe B P P 28 KA B R bty “ Al A2z A2 o B AT e et TARYDD
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Planning a Course

Begin the process early, giving yourself at least six months to plan a new course.
Successful courses require careful planning and continual revision. Consult with
colleagues who have taught the same or similar courses to learn from their
strategies and their general impressions of the students who typically take the
course. If you are team-teaching, you and your teaching partner(s) should begin
meeting at least six months in advance to discuss course goals, teaching philosophies,
course content, teaching methods, and course policies, as well as specific
responsibilities for each instructor.

Define course goals.

Determining the goals for the course will clarify what you want the students to learn
and accomplish. Having these course goals in mind will then help you make decisions
about which content to include, which teaching methods to use, and what kinds of
assignments and exams are appropriate. For a useful introduction to curriculum
planning that begins with defining goals for student learning, rather than with course
content, see Grant Wiggins and Jay McTighe’sUnderstanding by Design (1998).

When you define the course goals, focus on student learning. One way to formulate
these goals is to determine what students should be learning in terms of content,
cognitive development, and personal development. Be as specific as you can and
make sure that the goals define learning in ways that can be measured. Consider the

following questions:

e What do you want your students to remember from your course in 5-10
years?

¢ How should taking your course change students?

e What skills should students gain in this course?

e How does this course relate to other courses in the discipline? How, then,
might you define the course goals accordingly (e.g. for an introductory,

fundamental, or advanced course in the discipline)?

In addition, you should learn about the students who typically take the course (their
level of preparation, their majors or academic interests, etc.) in order to think about
how your course will help this group of students build their knowledge and

understanding of the topic.
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Benjamin Bloom’s Taxonomy of Educational Objectives (1956) provides a helpful
framework for identifying the observable and measurable skills you would like your
students to learn. As the following table shows, Bloom identified six types of
cognitive processes and ordered these according to the increasing level of
complexity involved: knowledge, comprehension, application, analysis, synthesis,
and evaluation. This table links these processes to representative skills, as well as
verbs you might use when defining course goals, developing teaching methods,

designing assignments and exams, and composing questions to use in class.

Category Representative Skills Sample Verbs to Use
1. Knowledge Recall, remember, or recognize Define, identify, recall,
{(memorizalion) information. recognize.

2. Comprehension

Relate discrete facts, summarize or

Describe, compare,

{understanding) rephrase ideas, contrast (in your own
words).
3. Application Apply rules, laws, concepts, Apply, classify, illustrate

principles, and theories to answer or with an example.
solve a problem. Apply material to a

new and conerete siluation.

{problem-solving)

4. Analysis
(dissection)

Identify the component parts of a
complex whole (e.2.. a phenomenon
or problem). ldentify the relationships
between the parts.

Combine two or more elements into a
new (for the students) combination or
set of relationships.

Analyze, support, draw
conclusions.

s, Synthesis | Predict. develop, design.

(creation)

&, Evaluation

(judgment)

Critically assess the quality or judge Evaluate, assess, judge.
the work based on internal

consistency and external eriteria.

Below is an example of a list of course goals, as developed for a General Chemistry
course. (At Washington University, General Chemistry is a foundational course for
several scientific disciplines; it attracts mainly first-year students who were in the
top one percent of their high-school classes and whose academic interests represent

a variety of disciplines.)
General Chemistry: Course Goals

e Teach chemistry topics that must be covered to help students prepare for
other courses and for standardized exams.
e Teach study skills that students need to succeed in university-level science

courses; these skills are distinct from those required to succeed in
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high-school science courses. For example, teach students how to study
effectively in a group.

e Teach students problem-solving and critical-thinking skills.

e Demonstrate how chemistry is used in other fields and in everyday situations.

e Teach students the beauty of chemistry.

Determine course content.

Select the major topics and determine the order in which you will teach them.

o Select the main topics to be covered. To obtain an initial list of course topics,
look in current textbooks or the current literature (for a special-topics course).
Determine whether there is a consensus concerning the necessary topics by
obtaining previous course syllabi and discussing potential topics with
colleagues. Refine your list by considering your course goals and the
characteristics of your students. At the same time, use the desired content to

refine the course goals.

e Pare down and refine your initial list of topics. Instructors often plan initially
to teach more material than they can cover in the allotted time.

e Determine the structure of the course; arrange the topics in a logical
order. Developing a rationale that guides the structure of the course can help
you explain the material more clearly to the students. In other words, you
can discuss how and why you have organized the material in a particular way,
helping them to see, for example, how one topic builds on, illustrates, or
offers a different perspective on another. Articulating the rationale behind
the course structure also increases and maintains the students’ interest in
the course content. Determining the course structure can help you decide

which texts are most appropriate.

You can choose to organize the topics in a variety of ways, whether chronological,
topical, conceptual, survey-oriented, or process-oriented. Think about how the
structure of the course will contribute to student learning. Ask questions such as the

following:

e Can |l organize the topics according to a theme or storyline?
e Do | need to teach certain skills initially and then discuss applications?
e Do | want to introduce a particular theory before illustrating it with specific

examples or problems?
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Develop teaching methods and tools.

Once you have determined the course goals and content, think about how you will
present the content. Select and develop teaching methods and tools that are 1)
appropriate for the size of the class and 2) consistent with the course goals. Consider
the following questions and suggestions:

e What is your teaching style? How will you apply or adapt your style to suit
the course goals, the size of the class, and the types of students who are
likely to enroll?

e Which types of teaching methods will best fulfill your course goals?
(See Teaching with Lectures and Teaching with Discussions).

e When deciding whether or not you will use technology in your teaching,
identify specific goals that technology will help you reach. Plan carefully to
determine how you will integrate technology with more traditional teaching
tools, such as the chalkboard.

e Whenever possible, use a variety of approaches, taking into account that
students use a diverse range of learning preferences.

e Plan to use teaching methods that will require and measure active student

learning.

Determine how you will evaluate student learning: Plan assignments and exams.

Evaluation must go hand-in-hand with course goals. For example, if one course goal
is to improve problem-solving skills, the exam should not contain only questions that
ask students to recall facts; it should contain questions that ask students to solve
specific and well-chosen problems. By the same token, homework and class activities
leading up to the exam must include some questions that require problem-solving

skills. Consider the following questions:

e Do assignments reflect and help achieve course goals? For example, are the
papers required for the course an appropriate genre and length? How much
time will you give students to complete these papers?

e Do exams and quizzes reflect course goals? Do they measure the extent to
which students are achieving the learning objectives you have set out for the
course?

o Will the students have an opportunity to acquire and practice the skills that

are required for exams and major assignments?

Select text(s) and other materials.
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If you are using texts, decide whether the course goals will be best met by using a
published text or a course reader that compiles material published elsewhere (and
unpublished material, if applicable). Take into account the cost of all materials.
Consider placing some of the material on reserve at the library so that students can
borrow, photocopy, or download the material themselves. Order texts early and call

the bookstore about a month before the course starts to ask if the texts have arrived.

If you are compiling a course reader, consider copyright issues (see the University’s
guideline on copyright and fair use). If you need to obtain permission to reprint or
otherwise use published material, allow at least 3 months to complete the process.
Keep in mind that some publishers now offer faculty the option of creating custom
readers, for which the publisher has already obtained the necessary permissions.
You can also use commercial copyright clearance services.

At least three months in advance, order text(s) and other materials, including films,
videos, or software; contact guest speakers; and arrange field trips.

If you plan to use instructional technology or multimedia equipment, ensure that
you will have the necessary equipment, software, and training.

Reserve a classroom that has all the necessary components. Classroom reservations
are handled by the Office of the University Registrar (OUR), formerly the Office of
Student Records. Typically, requests to register classrooms for a course are
forwarded to OUR by departmental administrative assistants. To learn about the
process in your department, ask the department chair or administrative assistant.
Contact The Teaching Center at 935-6810 to schedule training on how to use the
classroom multimedia or to arrange for additional, licensed software to be installed
on the classroom PC. If you would like to reserve a classroom to practice using the
multimedia before the semester starts, or when classes are not in session, please
contact John Pingree in the Office of Student Records by email, or by phone at
935-4145.

Define course policies.

Determine how you will grade all required work, including all assignments, papers,
exams, and, if applicable, class participation. Decide ahead of time how you will deal
with such issues as tardiness, attendance problems, work turned in late, and
requests for extensions or the rescheduling of exams. Learn the Policy on Academic

Integrity and develop strategies for preventing and responding to plagiarism and
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cheating. Include all course policies on the syllabus and plan to review them with

students on the first day of class.

Develop the course schedule.

The tendency is nearly always to try to accomplish too much during each class period.
Allow time for active learning to occur during class (see Teaching with
Lectures and Teaching with Discussions) and for students to complete major
assignments and prepare for exams. When preparing the schedule, consult the
relevant academic calendars, and keep in mind major religious holidays and

significant campus events (for example, Homecoming and Thurtene Carnival).

Werite the course syllabus.

At a minimum, the syllabus should contain the following: course title, time, and
location; prerequisites; required texts and other materials; course topics; major
assignments and exams; course policies on grading, academic integrity, attendance,
and late work; and contact information for instructor and TA (if applicable).
(See Preparing a Syllabus and Preparing a Syllabus: A Checklist.)

Refine the Course Design.
Course planning is a continual process, as illustrated by the diagram below. Each of
the steps is necessarily undertaken with the others in mind, and each will necessarily

undergo revision each time you teach a particular course.

Define
course
goals.

Select content
and teaching
methods.

Evaluate
student
learning.
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As you plan and revise courses, remember the importance of teaching core concepts
and critical-thinking skills. Focusing only on content can quickly lead you to
over-emphasize knowledge-based skills and to ignore the teaching of the higher-level

thinking skills in Bloom’s Taxonomy.

Links and References for Planning a Course

Bloom, Benjamin (ed). Taxonomy of Educational Objectives. Vol. 1: Cognitive
Domain. New York: McKay, 1956.

Davis, Barbara Gross. “Preparing or Revising a Course.” Tools for Teaching. San
Francisco: Jossey-Bass Publishers,
1993.http://teaching.berkeley.edu/bgd/prepare.html.

McKeachie, Wilbert, et al. McKeachie’s Teaching Tips: Strategies, Research, and
Theory for College and University Teachers. 12th ed. Boston: Houghton Mifflin, 2005.

“Planning Your Course: A Decision Guide.” Center for Learning and Teaching, Cornell
University.http://www.cte.cornell.edu/documents/Course%20Decisions%20Guide.
pdf

Stout, Julie. “Radical Course Revision: A Case Study.” National Teaching and Learning
Forum 10(4). May 2001.

Wiggins, Grant and Jay McTighe. Understanding by Design. Alexandria, VA:
Association for Supervision and Curriculum Development, 1998.

(A ¥ Hhttp://teachingcenter. wustl. edu/planning—course)
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