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ik, REBAEm RS RTHE I HZHANG Je il LA R R LR, RARL PN R EoHFHESR
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; KIHE, SlHIE, LFHEKRFTE
HAEFH (LT 100875),

LLYEH - C - KT 1965 FFEAE W AR K 243K gard), 1967-1968 4E2FG+ H N FLUi2#—4F, JTM
DS 22 00, 1967 4EF 1970 4E 7R FERAFE OHEZ LT (Jean Piaget) . FAF 1996
R MR B E R 20 1 AEAERER A SHE 2 (American Associa-
A U A G AT K B EL B (Lee J. Cron- tion for the Advancement of Science, Board of Direc-
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(AT ﬁ FS ) REEHSBMORE. SRR ARG ERITRS

AR PR FE B EE IR E /-2 T (Chair of the
Section on Education), 2007 42435k [E Rk ) Bl ofa#
2> F Ji%  (President of International Society of the
Learning Sciences) , [F]4F A% EH T R=BbE+
(Member of the National Academy of Education) .

I E PR A 208 S & 245, eI
SR, R R AE RO R AR 2] U AN
DUk MBAVEE TR . RGHR N TR G
g, JFTERMIRE S A AR ST, Ak
WISE RIARGE - B MR A IR T A S R
AR IRFTINE o AR A2 AR SR I, 1
(Bh2£ (Science) ) (Bl2Ei57Z4iE (Journal of Re-
search in Science) ) (ZFEIPBEZEE (Journal of the
Learning Science) ) SFIRH IR AR SBRFKL
3300430, AARMEEAESS . GHEPL. ZUmAH
fE——Ft 2 2= 3 W Ik £ (Computers, Teachers,
Peers: Science Learning Partners) ) (20004F) . (&}
BRI EE (Internet Environments for Sci-
ence Education) ) (20044:) . (i AIR#2
= (Designing Coherent Science Education ) Y (2008
) CEREEMBRE . PR RIS
(Science Teaching and Learning: Taking Advantage
of Technology to Promote Knowledge Integration) )
(20114F) o MBI BAAUTEZ T BT R
s, TEE SRS B R R ) . T
FEIT R WISE BRA RG-S 651 Tk A skl
15000 4 FFe 20 . BFFEE FIERERIT A B,
25345 AN A B AR L )T SURE TR ARG
3l (Linn et al., 2010), 014>, DL WISE NZ.OHIRL#
I WIS LI R T 298 . WHFEHIBARY
XEE AR AR F G, I TE2: R M2
B HORSF G A T EE

=y AIREBS AR R P R

VIR REMRIMRER, i) AR R ERE
Pl WERITTIRE , BAEARRIH Bz
R OB S g, B A B BB R B
OB (HEEAHETE TAR RHR R SRR R 2 BT 4
s, SR DI DO BRI SR AR ) G 3]
BN FERL 2 E A N ERIB S GE ? X5 1

BN N Bl > 28 DA DG 2R 7

LG « C « MRBEL: EHERIEHEF X IR
U AL — 2% FARTTIR A o T2 )
ARG IR A T3 ETE— DR R 7 S K
JE, XUFRRNCAH T —BAGRR R R

KERXPMEK L, AL HE (George Cyrog)
AR A AR AT L2z I B2 A AR R Jy Jr e, i
HAA AR —F AT o AR 2T Y
T TAATE . MR S A A, TEPT R HLIX Y
YRR L) SR (Petrified Wood )  BY2xFD
¥ (Green Agate), aBFEFRATUCEE R (144 KM T
IR A FEHRIVE R T . FRATR50E W 256 H P9
VPBISCREA A R A IR B . FRIRACE
TERE b, SHEHE, e (RINZIAEE R
). AREA DA A (Obsidian) fA7ER K22 5
i o R RE AR N SR A RN TR
A SEIEE, FRAYSOCEART R
N HA BRI ARV, Fesz ey T APy #l—L2ef 3L 0F
AT E A SR, e, s T
AACTIRR AT, BRAE T LS TAERY LS o]
TEAGTE EAMEAEY) . X2 i EIRARTE F C gtk
2 > AR HIR (Linn, 2000)

SCRIUR T FRRBF A B v SRR, B
TN L S B I . FAYEEE (Frances
Cyrog) J&—#/ AR . TEMV IV R
AR, WA e A S TR T A
Pi5o Jihb, BISEIRRERIC L T FAT 2% 2 F i
fGne ERAMATAER I, st oG S i
Mgn IR . TEFR m ARG, b AR TR
MIRIA 2RI B /it iR B E
WEREEE A BAR EE, BN R A =R P s B
PIFE B . BEEEE BORE A TR 2 AR AR R AT ] e
RS IRAR Y 5 LS AT 24 I ST AN B ST RV B ) P
PR EL I 2 AR A B (Linn, 2000),

e PR, AR MK DR, FR
AR MR B I GE I, A RFFRAEY >
FEATHAR, FFBU IR ER R MR E SRR AR
R FRARARE A A A A B R I T B A
BT H, k. Wb . REENREOR TR
PEREIE: , BEFR T RN A R 2 0 i A
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BHBOFIE. SR REmERe= 25T -ﬁ i5)

AT OB L. TEJRRAY A TR, R T
LEFRAER 27 ) B AR N B B b A5 2R AN W] Y 5
ERERS . A, Ry, RIS A, B
PRIHHL g LSS B 7012 > I B85 7 TR 22 005 h
AR A rh A BT AR AT R T RS A LA
X2 AL EFRARLE , A AT LLAE S i 52 Z
W, HEGXSERHRABATR A TR B VIR G, JFAE
TSRS IS SRR S (Linn,  2000),

ViR . BINAETIIER BB R
" X AR AR EIIE ! AT LUE S, IR REAYAC
TR T XRI AR 2E ST TFFTAYBREIDLER , IR
A ETREEHE NP E R . (AFRARR LA 2
Mot 2R T TR HLEEHE AR L f ok
BFFERl o~ B ?

LGPHGE « C » MHER . TERIFIRPIAHE S5it
BALASCHIE ZHT, R EIR TR
Az 2] DU SGRAR AR T R R b T 3R 1R
PEMEAIE 50 7 > B ) AR 725 ST BIFFE A 2 2
JERAPIA . —J2 20 20 70 4EAAH) 2] 80 A AL 48
WA 7R 1 (Larence Hall of Science) HY T
YR DT, & 90 A ARAETTH ML g T2 280 Jy T A A
X2 (Linn, 2000),

M 20 128 70 4R 0H0 2 80 AFAR ], FRAETT IS
R TR, FRAEIR B B AR SS 1 anfar 2 7274
H SRR R LA B A TR AR . 7ES5 R
BRI AR R (Bob Karplus) Y% & 1F
th, AR TG MR IRER LR e gz H 2R
2T YR X RRs P A AR 2 R
TAFTIAAME, BUE TR B I A
XIRFEHPUE T2 B . RS h e — %)
INERFREE A B WIEDGR YIRS e
W RHE AR R T —IWK IR 10400 “BlAR e Tt
%% (Science Curriculum Improvement Study) . 7E
IR Z A, BFEE IE AL T 5 A A
BB, FAEST AR E AR (B A4
FENFA) ERIPREA R, RO TReE R B0
KA CARE RN AR R . RS A —
B8 H IR R MUREEA R AT . (1) B
ANERTE I S A XU P A A s (2) AN (RS
MO B0 ) A A Tl A R B A 45 6 B e AR
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(3) A TFBREAE T AT B B KO SRR AT
Rt (4) BFFEA PR, PHEEREEA RIS
TZREENVI R N — L anfarddeidt; (5) FRRIE
BBUS MR, JEERZ A (Linn, 2000), Bl
“FRHARBRR T Ok B YA AP T,
AR, TR R ny Bl A A s 3
TME, B P RypA 2 SRR O T R I T
&P AR A /N il A 2 i A TR 2 DR AR
For RO NXER . RN, R IR T
7 BARZANE RIS Shwes — 4k . BN
FIEZHHIH T, R RO RER IS sh o
PARZ HADITH R . S2Br b, FRATHY “THEHUE
e kAR (Computer as Learning Partner, i Bk
CLP) T H iR bR 2 RS R R &

FEJT 4 CLP 100 H Z AT AY 1983 4, FIEAEDEAT
— N EEEZHF B (National Institute of Educa-
tion) M H ARG5S TAE. AR50 H A5 18 I 2R
T IR AL LB B BRI A A N 52
Wi, FRAEGEIT A B, I AR S B
A FHZIH X —HR TR ). T IPR
AR FEZCEIE, AR AR
G ARV L HUNERRFIREUN . 2E ) AR
INFERIE SN, TP R . TR, B ANH 2
SRR DT R T, A AR SR B S i
7% . XMKESCR I B2 W, Flan, —
Lo N E BT A A BOR AR TS FH T Ry
P, RTINSt 1 sk Se O AR
VER— A, AKX TR K7k AR AR A
I (Linn, 2000),

VE R RFRHEE I — 4y, FRABAER R
FURTERYRORL,  HR IR g vh g A T A iR R
ekl Fk B AT BB IR AR IR L
KRBT RAFIRA A2, MERE RIS AR H e
(olan,  vheg20pE B G T RARIR B 110 555 o kLA
PR ), A FREEENAEE T . BOWF R A AR
FlER, FAFTE AN TLESE X LE R 228 21 W
SEERINE, BrLh, AT R LR iz A2 e
ARG TR . SR ToRBRECAIE R E S, FRA
EIRTFEAPLER . ATRBOITLL R H AR N 512
ANETBA XA~ AT A A S AR — 22 E B



(AT ﬁ FS | REEHSBMORE. SRR ARG ERITRS

TRk X EHLEOR 15 ZUDGER K i 35 7o 25 -4
KA, [y, AR ERMEE SR, G
AT B . A RXRERRATTA AN 2 K Broxt
FPHR AR BORBEAZR M AL A [ (Linn,  2000),
PR fEERIE L &R, MRS LI
S BUUR B = 1R) T o AR IR AR, RS
T2 ST AR 2 W 9% %) o S ) B i
TEHE, REECHE XIS B BB AL AR
Tl TEREX IR S BE BB TR 2 A 2 2
PG« C « MR i 230 Z4ERY TR
o KB, RS HD (Knowledge Telling) 7Y%~
HIRCRAE AR . TEXRhE e, A s a2
ok A BB AR AL ) — 2 R 5 R RS E ., XEEFR R
RGN CAREAE LT, RANSRERE
BN EAT B T (Vygorky, 1977; Bransford et
al., 2000) o SEPR L, BAFERAR—KAL, i
ISR & B S AREOR B PR R, X A
TR KL I LA N H B2 B,
> SERIR A T2 A S BRAS BY FE AE ) BES AR A
i, FAECAEWED: (IR ROZECH AT T8
HIHIN A R (Ausubel & Fitzgerald, 1961)
HREE SRR T TR S T e, A
PRSI F BIESETH 2 AR BLA A ) 3% BRI
it (Coherence and Accuracy of Scientific Under-
standing) o B> A#RE B LB S B B VIR OCH)
BRegXE# (Dilemmas) , 40 40 fe] A8 759 BE 1Y &
e, WIEREAT G B B SR OMET 25 . FHEE
AR TR NS, LU A
RN SR A AR A RE ) o RIS
BHCEIEN, I EEMREL | WS H AR
Tt SUAEID . Ao E MBS A A T —
AT . R AERYAE:, AR S HEEIE
A E A (Elicit Ideas) . HMIHAEE (Add
Ideas) . #5348 (Distinguish Ideas) . Sz 1%L H
#H¥: (Reflect and Sort out Tdeas) Z5FF 50 1k Ho g
A AR AR A R % B AL A3 AR (Linn, 2012)
FH AR CA AR R S R i AR
JRAFAE (Slotta & Linn, 2009), 5 AT 18 H# K
JREE XS R, SRR S R 2 NG A
1A R, A B2 A R A AT R R Y S B

(Gap), SCRpS A FIRTAE B o dd ZR ), il
PR H A AT AR 1 & AR RE, TR S
AZCEELOALE , FRATTAT AR 2 A RERE TR Ok
AT AR 2% 23 B Y 3% 51 PE BRA# (Clark & Sampson,
2008) . i AR 5 A2, AR SR 4Bk sl Wl
ER, FAETTLCH AT EN, ESMAITH &
127 .

VIRE : MG A B R S 3y
HERY? SURH AR R e G X — e e

LVGHE « C « MREHZ: HIHEESHELE (Knowl-
edge Integration Framework) J&7F 20 40 80 4F- 4L 1]
BT (Linn, 1995) IR IELEMTSE A Qe
SIHENIRRY:, RIS ERR ST 2 A ] 7 ] #4350
2% (Thermodynamics) 493 AY Bl 22 HE & (Bell et al.,
2016) o JHAT HERHDNS Hax PR 5 v 8 i D 20 07
2R, R T SV ARV, X AR TR
RS HESRIYHEAE . FEX PRS2 2, FRAER Kk
PRl A B AT B O A IR IH AR
AT HOAI AR o T R AR T AA N IS
TRAYEY) (Songer & Linn, 1991), WHAb, TESX I
T. (Grapple with) 65 C A AEEAHOCHR B AR %
If, S A 2 A ROR B I i T i TR S sh 5 A
V5, RV Seqh QAR E ORI AN SE 8% . flan, 7R
PHEAS A, A AR 2 U T o 73
JIZFREAL b2 A VAR BRI D . e, 7Eit
ARG, 2R (B s iy “—
HARGHER” ) SRR N R AR T AL
SN SRR R RN S AR RIS R i
PR FER T kA S SRR A T, XA
PR TR ARAE R 2B . 20114F, FRATXH
VU TGS AT TG 83, 53R T R
ARYFE I, AR T CEREARERRE . R
ARAEHEEIRIESY) —F (Linn & Eylon, 2011), iZf3 ]
SCRRAEL 2016 4R HE R

TN TR ARRE SRy 2 ) F R T X R B
SRR AR | A E R AR AR A
L BN PG A 27 (Linn & Eylon, 2011), A
A8 H AR AL 2 A SR s B oA vh 52 B
WfE SIS AR, (HX A ILF
Rt (King, 1992), “# A2 10 H AR LA A 2305 58
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HRBES

BHBORIE. SR REmERe= 25F) -ﬁ i5)

W A S iR, HXA RS RR K
W], BN, ST, Al sy
Ko iE k", TERAIR I, RSt iz
YA AR IR B SR, ] 2 B
“BHNPARTER AR ksl T &, HLER
Y bSOk SR . BRI FA S dE
BXEHHE B LIRS N — R FI, HE 2R
XM, AREZEEA BRI 45l T
XA, RZ YRR ECARE RS T iIX—
(Bell et al., 2016) . FITHEE G HEGLF] 2 A FE R —F)
A b A B R AR SR AT AR TS
FH AT R AR T A T

ViR W25 H N LU —4F, A
20 2 i RINEE OBR2E R AR, i) R
A 27 AR SEARER 25 e T WIRRE SR 0 FRRE S
ZUF NG BN IA R A JE BT A AT WIRLLI A g 2

D PG4E - C « ARHEZ: 19671968 4F, AT+
- H N LB S RIS (Institute Jean Jacques
Rousseau) 1i%%, MRS 75 WA LS CHABE
FAMIEREHLL . TE5 ARG R,
WOk TSR A T A, X HIRA G 1R
SrE ) By e T AR P, FRAE KA A
] AETE 27 2] K2 I PR U5 R V5 I 25 AL DR 2
o BCEETER 5 19671984 4F 1Tk [ CHFSE
WAL T RIS B Be ) R . 7R H
W, WU 58 & AT anfo] £ A 24 A= A0 7%  (Probe
Students’ Tdeas) HYJidFEFLL T FRANEE T IE B (5T
A B g R b M C A AR DGR . FRINRE]
AR A A AR, X AR T
A B ARG A ORI (Linn, 2000),

FAIBFTER R BN K AR DTR . DiRAYIR]
FIVEL L B N AR SE B O 25, AN S g i i
br, WA EARNENEY], REER, AR
V2 () R ] P 38 ) 15 B AL T2 L B AR R Y
iR, AT () ATREA 4~5 1
B, BARUEE A — A FER AR R (s
Bi . SERIBEAAT ORI ) . BB 1A R GX
SRR ANME, (AR IR BIMATRZHE B A fe
IR S A ZUR B, filn, AR — R
H 3G TN YA R B R AL, T AT REIN R
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WEAR & IR A A I, IRt e E st ik
PIRORFRRIE, PGB AERS LIS o TEAIRIHY
FeEIrik, XA REE AT BER G AT R A B
fiff, WATBEZ ORI X4 . FEERESHE Y

PSP WIR SNBSS ( CERLERR
R R AAR B pRAERE (B RBIRIFR

).

FEWFTE R LR b, R WA RS 7R —Fhdh
LW A Wi A B s 1 S22 S8 S AT B
BTy SO0 48 B AT IR ZIAPEA% (A Well Inte-
grated, Robust Understanding) .} W74 77 & 2 00E B
KIE— M IE, RN R R LA
THRAFHEFRPTEL (Piager, 1930), FoXS R ALARM
WS AT T, H AR e A FE AR O BEa
R FHE AL, NS Bl A i it o A e [
BT . [FIRE, ARG 5t MR S ZAS Y
HRTF A HRYBIESE, A LefF o SR 2
BRI, AACH &R T B RS I DRI b
AU TR A2 A AR PR I R X S R DR 1Y
AB VL (Reiner ecal, 2000) , 3 33 AF 57 WLEE DL K Fll 2
AR, FIAHT AR kS AT
AR REAS b A, LT AR R L
BTN B o B0 AT LA X R OT AR (Pro-
mote ) TR AL FIA (A AR

1 H P BLLL B AR 36 02 A A T B DR LE TR A
15, BRI 25 A B AR AN A A8 1 i
FARFER AR T A 25 1Y o X PRI BEAS TS B M A 14
B AH AR X SEA G, AR AT AT LR sk 2 [ BT B
BB SRA R, SRR R AR
A E AR R R I THEUE R
TH ) H xR

T RRREES HAER S S PP

ViRE . TEEREAETD, AR T RBUE SR
PRI . 1k fih T 0] K2 (Making Science Ac-
cessible) , il 4EFH 15 W (Making Thinking Visi-
ble) , i B4 mfth A 2% >] (Helping Students to
Learn From Others) F1{¢ #f2%>] H 3 (Promoting
Autonomy) . T BREFFRATIRT EE U103 P K500 iy 2
LSCDE



(AT ﬁ FS ) REEHSBMORE. SRR ARG ERITRS

LFaal « C « MRE#Z: FRATM CLPIE H FNitH5:
HIREIRER T T AR IERIEE R,
— RO RS B PRI, LR AT AT
KRR EEA S X R T IRATTX 2
A AR A RUE FERIESY, Bkl g2k
AT RFEER . R . 2Bk a7
HRHA ST o T S — ), O R ZEX R
RN HTEOT, SRR AN AL 5
Britsf CZMeiEon) . s, JE5IRIRERR S
SeRiT s U e A A Z AR (Linn ecal,
2010), HEHCEEAEHR A B 2742 2K 1) e S X
— B A R TB “LERM Al TR R S A
Z )G RERAREF & —=5 S,
AR I AR SR 2 M S RS G 3l s iR
Pt R S 0] 25 A (T T B A B2l =
G FA AR R S ENILS (Lin,
2012), “LERFF AT AT L7 [ JE AT LB SRR
SERR, AR AR I, R R ER S
5, JET IR SR R,

“GERAEESN” R EE PR A REAY Hb Ty
SEEUEAER AT . A YRR AL R LB E
AR fEfRgeiRaerh, 22 REEZ R
s AT A AT AR, FEERAE X AL
SHFAZ s HORBG SR A2 ) S Ry 2 A JE R AT A
et T 2L mErEeny =, Fe, B4EnT
AL S B 2a A T A b B AR AL AT B AR I LA
FOE S fedker kA rTA R A REFgE s IR
HEATHE XS RIS SC. e HiE . T HTEL
THBIXAF, 5 — a2 ny AL rT AL Yy 1l i
A E . BRI s B LR AR LR
MG ATAL . A7 LE T AL AT BSR4 N IR Rl 25
Syl ANB o (H WISE A1 CLP H i i T AL HAS:
T, FEGEH T AL e A S B R
5, HEEE R R S AR 2 MR, R
X R AT RUA . AT S A T )
FR IR CHEANSL R AY(E S, (Linn ecal,, 2010),

T A AL FE LA 2 RIAH A
222] ., A S R TR S A R T DR
JE AR, AR AR A AN F AR
)1 TR 7 e NI R B =R =2 S RN i

fitt. fgikat b, HIRZEF A Z TR
T8, (HRERM BT AL . Raifig B2
WG —DBRIHRRE, —f oA L AR I
[FEREZE, 73— A ERA L b i Tk
Tt o TERXAFNHE AR IR ST, 22 FR AR Y
{FRASHARD, IRk A A AL 1 [F] 2 e
ML R TAE Z IR R . TRk
2, WAL AT RIAA, HITHELTNe, ]
AT LA I 2% R R AR TR e A B AR,
T30 2 37— PR ERE o Hh B AR

Pk A ET RIS A G SRR
B, EREAEEINEET, HT7EE 2R
27 TR [ RIS BRI AR I T A R 28 56 A4 g b7 -
fifE )@, Sy 7B AR, BT RE S i
22E H EHE G TG A WS A TE S, R
AR HIR . BIRBUEA AT ARG IR AR 0
22U BT, T DR AR X R B
HEFERE ST . WISE W Hl i #RFE b1 . $7 . 2R
S i T AR SRR I H 5 o Hrpig
SEH AT A2 22 AR R BRSO, 25 AR IR
BENAARY L, AT LR HX A B X RS T
Bl AR TR i R T AT TR ]
RO R, AT LR A AT TR R S . A
Wit WISE T H B, S stz A A AR 1 rh 25 8 3
AR BIAILGE, DA AR 8 B RE S [ 2k
FHVHER, IR, Si4h, WISE 27 2] b 5L
Frf: B B, S8 HNER, HEFIvE
B E AR, XA B2 A R
L2 ST (Petra etal., 2016), [HIY, WISE I
H b B35 sl el LA k2 AR 2 2T 1 B 1

ViR EYERHAL” JE WISE BR2E 4RI
Rz —. fEhE, WARZE MBI B
BYRATRAL, AT TOR 2R IR e e sl 4 e [ T
AT R (BAE WISE I0 H rp, M 1 i L 4
SEIEAE WL, G AR AT fer Rt Al

TLFG4E « C » MREHZ: TERATHIBIIIE T,
b /R A s B & L N S P S22 O i A
1. Fom B4 ] AR R T . e 4
ATAL B FE L2 A W s s A AR, T
ZOM TR R AR, DT R 2% AR A7 A I [ i
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RS

/)

BHBOFIE. SR REmERe= 25T -ﬁ i5)

I MG, A2 A i 2 2T I DU RN 25
IO ZA LA T B DA o 20 S Ak mT LAk RV B
HZOBRARE, B A — 2 e A O 2 4
ful fig B2 [ R . AN, Linn F1 Clancy  (1992)
T FE I 2 2 A AR G ) R 3 A DA T
LA 2 S B SR AT BT R P R e IR Y . Bl
AT AR T QIR | i E . BdEEIESE
TR G AT AL . A TR B G e ] HE
Az BT AE T AL — R EDEAL T R, JFA 2
—iEC, 72 WISE AR Z DR vl LASE R bk =
TR RAE AT WAL o HOAR Yz I LA ] i Ak s
F ST EAREE

T A B AR AR, WISE T H iz £
FIR[F PR TG | A R RIRATA RS, X
NI HBAE “2iE” (Note Window) . “1:18”
(Discussion Tools) HI “J&/R 5 FiKk” (Show and
Tell) Fidri, @it 250 WISE I H 1450 447K
YT, ATRIAT =2 AUsdR . oo
AR /R FEERITREE G AYER7R (Linn ecal., 2010),
INPUEH R IR E SR AR R, TTIA AR
— 7 T B A A AT TR Bl v 1) 2 SRR TG I A
VAN, S3— AR S e 2] TR S A P
ME A FR . fEsERREE G A W T
SEATEAFRERIE IR, b EE—En
BRAExs o S IN AR EATHERIBR EHE, L has AR XA AR
VAR OCHIESE HE A T BAAR L, k2 A WS Eidie v
SR TR . DL ARSI SRS TR B A
M [E] D5 TR G T AL, B BhIRFETT A & 5 %
PRERTIE , UM 2 I T DL 2R T A % 0L
AIPEAN SR A AR

S QIO RS 2a e S TR NI I Nl i 4 A e e
T A O FITRERAR AR R DL S 2 2 R B, X T
b3 R SHA STl S AR L 5L e 2B e s N R
WISE Hv, 2B 4E Ay a] Ak 32 2R 46 S U it
X 2 A AR A B AN A AR AR AT AT 20 B
B, R TR . O RT LU B
LT I BTN, DA AE e A
CL AR

WISE fPIE TARZ AR 75, R AT
HAR SRl AE T WAL, (2 RE WL E

IMOTiEEEHR
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el Ry A AN 1) I e D ADRIER: SUIE ~<H 1 HE &S
IR AR SRR | ELAEI AT ARSI
PABATAYAR R o B, JEad P RROR S IR
AEIREP AR S, BB R AR IR A T
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Converting Fragmented Ideas into Coherent Understanding: Interpretation of

Knowledge Integration Instructional Theory

An Interview with Prof. Marcia C. Linn

/HAO Guoging, ZHANG Danhui, CHEN Qiangian

Abstract: Research findings in the last 30 years on learning sciences indicate that knowledge— telling is

inefficient in terms of teaching and learning. Instructional theories, which embody constructivism, including

meaningful learning theory, all consider students’ existing ideas as their most important resources when they learn

new knowledge. Prof. Marcia C. proposed Knowledge Integration Instructional Theory (KIIT), which aims to help
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Origins and Ways Out of the Mediocrity and Disorder of Educational Studies
YANG Kaicheng

Abstract: The superficial flourish of our present educational studies is actually a certain mediocrity and
disorder with fashion— prying topics and low academic quality, which naturally results from the misleading of
pedagogy to turn academic attention to educational actions instead of creating knowledge. The educational
theoretical knowledge, whose premise is grasping the true research object, needs to be created in order to solve
educational issues. The educational phenomena, educational activities and educational issues are regarded,
erroneously for a long time, as the research object of educational theory in the sphere of educational study. Such
educational studies have neither created knowledge, nor have they applied such knowledge. In order to get out of
mediocrity and disorder, it must be realized: (1) educational studies must return to knowledge creation, and (2)
educational practice must be professionalized and then modernized. These two efforts are the two sides of one body:
The educational theory is the knowledge precondition of professional and modern education, without which the
educational theory is to become useless. The paramount duty of educational scholars is to create knowledge. The
educational theory which can create knowledge, cannot be called pedagogy, but educology, which regards
educational systems as its research objects, and attempts to create the knowledge of designing and analyzing
educational systems, including educational technology and educational science.

Keywords: Educational Study; Pedagogy; Educology; Mediocrity and Disorder; Creation of Knowledge

(L#EZ147)

students develop a coherent understanding of science, when she found the consistencies between science learning
and computer science learning. KIIT considers science instruction that respects and builds upon students’ existing
ideas have more positive impact on students’ learning than curriculums which mainly focus on new ideas. Eliciting
Ideas, Adding Ideas, Distinguishing Ideas, Reflecting and Sorting Out Ideas are four general processes that can
promote converting fragmented ideas into coherent understanding. Making Science Accessible, Making Thinking
Visible, Helping Students Learn From Others and Promoting Autonomy are four main principles for KI instruction.
As for the assessments, KI items aim to exam whether students have developed coherent understanding and whether
they have constructed relationships among different ideas based on evidences.

Keywords: Marcia C. Linn; Knowledge Integration Instructional Theory; Coherent Understanding; Science

Education; Technology Enhanced Learning
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