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Abstract

The purpose of this research is to help students attain a deeper
understanding of natural science history by means of collaborative knowledge
building in an online environment called “Knowledge Forum” (KF).
Participants were 42 undergraduates who took a basic course called
“Introduction to Natural Sciences.” The instructional goal of this course was
twofold: (1) to enhance students’ understanding about the history of natural
sciences and, (2) more importantly, to engage students in more pro-active and
collaborative learning in a learning community, and to collectively co-construct
natural science history.

Data mainly came from four sources: (1) community members’ (including
both the teacher and students) online activities recorded in a KF database, (2)
students’ online posting and discussion, (3) the natural sciences related stories
constructed by students, and (4) students’ reflection on their own learning
processes assessed at the end of the semester. Data analyses primarily include:
(1) descriptive statistics, (2) content analysis (3) spearman correlational
analysis.

The main findings were as follows: (1) knowledge-building helped
students engage in a more self-directed learning, (2) engaging students in
collaborative knowledge construction enabled them to see natural sciences
history in a more macroscopic view, (3) KF as a collaborative learning
environment provided students with opportunities to take more collective
cognitive responsibility, (4) KF is beneficial to facilitating more effective
collective knowledge construction among students.

Based on the results of this research, the reseracher made the following
suggestions as references for teachers who are interested in knowledge building:
(2) teachers should emply more flexible course design, instead of adopting
script teaching, in order to promote self-directed learning and knowledge
building, (2) teachers should assist students in advancing deeper



comprehension of natural science history by allowing more flexible and
emergent curricular design, (3) teachers should help create a collaborative
knowledge building and learning environment in order to help students advance
collective knowledge, and (4) teachers should make good use of
computer-supported learning environments and related tools to help create
learning environments condusive to collaborative knowledge construction and

knowledge-building.

Keywords: CSCL, natural sciences history, knowledge construction,
knowledge building
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A » 5% 0 dmipk B P F RIS F AR B B A ST I % o B
PRFIFTFETREL -
Klpnls (1996) & i 1§ A PR AN FE e F EE 4 anl 3 Ha

P o BRANP RO BEEYREROLTFL? (BT R

IR AP 0 2001) 0 EHEAE L D F dopt ent i 0 T B LB ¢ k4
FHEREPERGE2F DI & fFd PF R e 8
AL~ B H AR A2 2 > ¥ 2 B4 A X P FLFRELEDLT -
FAE (A87) S i ARE TEEHEF Y Vg ITIL iR B 0 RS
gﬁwirﬁﬁJ—%ﬁﬁﬁ%g,ﬂWj%$*$%ﬁﬁ—ﬁ%\i—
TEFEBF O FEAPREFS AL DI Bfev P2 Fop g ?
B & xF“j\]"&"‘fd'f:Zﬁﬂ @ - BT E* e BEET (3l ﬁfi—*% ’
2000 > %6F ) -~ 1* B AR RRERIDEELES B
Ao ML R IR e R LB T ek

SRR -
B S f eride s 4
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PO RN B L R S R EE
e TS Y TEC SRR E T RN R P P F RS
AL P E R FE T o P AL RS 2 R R ¢ o ey
LEPAPE LI -

-5

BT SR LT RS A TR I ok AT R
B BEEPPF L F LT OMEPEREP I LB W enT b T
CER-RUELN e S L RERUE R SRR RE o S el I A S
dPE RE LRG0T Fo PEEG EHREF A S - B2 SiEE
B E R e 3 LA RGPS R e R T RE L Dplg o L
FRG AT LR LfR o 0 jRI P F I Al 1

=l
]

Fo8 EVAFESTEL

fﬁa§?%«@u%Aéﬂw’ﬁﬁ%4§?iwﬁ%’@%§?
ARG EFBARLAAAEERTRELY  ARSEY S LD
EREAEHEHE N T# ) SHEMEY - F A& LEHE Y AFDOL

ARG A T - WRFFH U ERE Y LY -

PREVAFR) SE VAR OME > TAFE | (community) £5 B
PR A enFE L - Are s A A g kom hR L ETE - B A > A moin
ﬁ%&miﬁiﬁjf‘F+F¢$Jm&%°#f”” A TR T

SRR A TR - BEd AN RF e oA - ARy &R
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& (Senge, 1990/2002 ) F]}t » B ¥ A+ 372 © Fd - HEY iﬂz IR p7 0= )
(e AE 2 B3 e o % o Lave v Wenger (1991) # &) "5 ¥
A g B Y ch- FEA S FIH R R RATA AR MR AR B RS
#FH Enmii&@ PR BEEME S BROEEFE T o D)
MAF BHES RERE SR Aot Mk F @AY (Wenger, 1998 ;
Wenger, McDermott & Snyder, 2002) - Giselle (2004 ) % "8 % 4b3 | &
FRERR: S F 2 LERT AT RS 0 3 WO @%ﬁ@
¥ ooor e N WA ehE AT o SRAA S (1998) A sk T H YA ) A

T LB #HF - FTFENNTEF N 5 - FRDEY f:»f;?fé%rﬁ
%*mﬁ?%ﬁ°4%%3#%$ﬁ§?l%%§‘wiﬁdm’9%ﬁ
Pt sk > EPFRE L B I oA T s Sk s R
gme FamE (2004) wH THEY AL ZEFY F e vk, 1
SIEHFAE AR o BBV ALHSE - 3 f CEHH > weE o B 3
PSR EAR 0 A TREMA R g% HEEX A e b ep
PR @ E - fE4p T AT {8 ens 3 o Myers 4= Simpson (1998) % (£ 37

#1313 & ¥ ) (Recreating Schools) iz 2 7 » 30 & ¥ ir g | & T &
BARESEY F R F B S A - F RS S
Prabfed s & B chFEMARTIA §F e

ErAav o TE YR LT EEE - ALFY R EEEY A
??ﬁﬁ&ﬁw@ﬁ#{ﬁ%%ﬁﬁﬁ@ai%a\&if@’Aﬁ{ﬁ
AR I 2B kg it I PAFEREFE s BEF o @RE 2o

L3 2% A BVAFEL - FEHEANE SEOAES IR
LA Y ea RaE B sk £ (Collins & Bielaczyc, 1997 ) -

%Piﬁé?ﬁﬁiﬁi%iﬁ€ﬁ§?%ﬁ@f§?’ipiﬂ%%—
£ 3
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ug_i—};ﬁiﬁﬂxé,‘ mEIELL X3 hm é‘}m'ft'i’%gq‘?& Fend ée o R i)
BB T AR 0 B R EMA TSN B B R a X ApFp o 2
it TAPRLEFF R £ H f‘?\i‘a&“%i‘a@ﬁ“ EPHPE L AR A HS
ALERR S BIOE S HLE RIEL R z_. % (Parrish » 2002) - & #A+
PRG-I S FFEHR M $m§r¢ 2w+ F fe% & (Oudshoff »
2003) > FREFAFRA P D T IR PR O B R T K
RS Y - A A BT B o RRARE guE 2 4 BN WAL 2 At
T N BB ACRE T LM B A RS S - AT §
(Braddlee » 1993) » — # A A 340 e 578 AR AL P cnEARR ) P
4 Ak ¢ R (Hagel &Armstrong v 1997 ) o A ¥ B A A 4B R
Horrigan (2001) 184% e S e 1E iﬂf GRS £ R - W
AEFE 4,}\5%{4#%;7\5@&%3& » F PRI AR R R ATALER AL
gt BEP R o P F L RRAFE GABFHERT R 0 F 7 AR
B REFERLE® LeraFE oo Hillary (1995) % 54t 119446 7 F cid
HIE o B ERAFE DT R O (RIEP-F £ 3 o 7 #EPorter (2004 ) 3
APRAFIERFrAEFILIL D » !
(DAr#7 5 L B0 BAE - BRESHA > ©» 7 LA EWHEE - (2)7 4
PEFRIPAHLDIT & A BREATE > REATF LN TG e g
e @)z PEANIT B RT RS REAEFE 0 3 LI T HTH - (4)
ML mFALF & § AR~ SO e AR L -

¥ b o Porter (2004) & #_ T3k 2 (e THGEs | A BA G BB
AL PR LS G Ao B BRI REAE (PHREGR
BE) >~ P FEAR S e o AR (AL g BLEE) ~ RS R WAL (I B BhR
LIDEERN P 0 Y E LIt <m PR B - BAG T
hat ﬁ\s\r*wﬁ FEAFEL)S A p 2 TR REAFEE2)d F s

ﬂﬁ%ﬁ%k’ﬁﬁﬁﬁ&%fﬁﬁﬁgﬁﬁﬁﬁo%:@%&
G 0 F KR AR %] (1)%\ R #FaBEEFEFAELNEEE

%?.‘;

1B TR (AR et AR B ALF S | 2 W R L | ‘H%kmf’&:?
o = f 24w {E‘_Tﬁ‘*«‘ﬁ# ¥ {iﬁ’%’f F o JLF T R R AT
o T U ERAFEDREEN D T I 4 (Porter - 2004) :

LBﬁ(jﬁwgy#ﬁjﬁﬁuu’rﬁlkm%%\%%¢$°



PN N R A A S oar AL ,
Mirz e » 7y Bhag e AT HEEIH o
L I

30T A (IR PHEEY ) REAFI ST 5> § TR g
i =
A #A (ZHAL) FE2F S SR LA AFLAE T HERL

33 o

5. Bl (Z&wag): Lg e Ay fIeg -

2

(=) #REVAFENL A

Fyidse £ 2K LIFERH LR 2 2 JF - Tk (Grossman » 2000 ) »
Lave f= Wenger (1991) 8 Y AT 1 LT @ i (TAFHLH 7

‘?‘“

i@k—%mm,xz@ﬁ{ﬁ%iifﬁ;%iﬁﬁ’éiﬁﬂﬂmﬁ
SEEHE P e FER G S 4 R
>

en S b ) RPN F PG T Y

L BREE Sekit LAk ARRR
SERIFAIE S ¥ N Rr ERE e S R AL
Wﬁﬁﬁﬁﬁ’ﬁﬁ§i$ﬁ§?ﬁﬁ(ifﬁ’%%;ﬁﬁ%’%8&
rﬁ%’;} v X 87 AT S R A 86)

SR RREVAAFEERE A AL LB ep ST
PREFYAF O N RUNERF cp B R R A SNSRI |
%$&%4§ CRMEE S F LR o AIBREE RS R R
B G HRALFESEHAE (2P 5 k&40 2008) -

(Z) RBB YA N

B2 (2000) F ¥ & Rip e g ¥ ARG (1)
j;—:’r"fiﬁ a § ¥ oidE a8 5 Y A |

Aragiiams Q)udrFNEEra L PamE o

15



Barab {= Duffy (2000) £ A %55 ~ 4 € Ffok v /H -
VAR v fi (DA BF o> P QX3 3 8% 0 4
IPRES 2523 fod i Rk @)+am?£ﬁmﬁ I
B4 RarpEe S AP R 3 R ] Sk D (AR 6 TR
' od ATALR Tﬁﬁ%ffi PG B F RS E_#\ x o

Chen(2003) j§¢A+ 25 gt @ B ¥ e BLE L 45 0 5 - 8L 1 3
Bolt ) BRSEE I AR MR > pREY I RS
Ao B FmES LY .um;zmr;#;a"‘—,@{rb.rmg4 =3
g?ﬁﬂﬁﬁiﬁﬁﬁﬁ%’7?%%§i§?%@#%§’%?ﬂéﬁ
M EFehr A BEE Y CERIROEY F 7 bR T A
REFBLT S F2BEL T RAATR BT 8, 0 BBk
> ‘\%‘f’* FAA BRI N A A i RREYFET 1 BRI

BOPMREY ¥ F K¢ % TRIouk, (audience effects) ¥

¥ 'ha*- B #uik 4 (Levin&Thurston » 1996 ) ; % v 88 T g ¥
B, #REVHARFZRL 7 ARFEVRE  ~» KA ok
YEYEFPIRE 218 e B LF P i 8 REYEP L > R Y
ﬁﬁﬁ%%%E%%%€°

AN RE DRI E

=5

T
;{;3\
%

CSCLEZB ™ » 7 "L pepa s 7 MEE > -
foa % o pitBAEYER R B

%%N&&’mﬁﬁﬁﬂdﬁf
 SEAL T ITERSE PE AT Bf BB AE- Ao
s g
TR EE I P ACBBATOREARY R T R d d o miifeaTt
20 2% 80 & it4ed 4 £+ F 155 < & HP Scardamalia f- Bereiter #
Mo ¥ maeddeati A4 3 W @i 22 $renie g Az (Scardamalia

& Bereiter, 2003 ) o i 3% 5 AT BATE U A 5 A fAA)5N LRk ahdeiad #

foifhy cndrghaE o e @ TR R 24 49 TFEE S P4

BN A Tz (4 A E 5 2004) 0 o ;j}u{fr;%.xi H o iF i

e flra ki vV U TEE A RIRL e 3T S DR &

Hehb HEBEE R EAT A B BEAL LY |G T I P L o g (T
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éﬁ%%ﬁﬁiﬁ—%ﬁﬁﬂ%w%é%&ﬁ%jﬁﬂwﬁﬁérﬁg

I AR B R E AR | R RSk o v
PR C R A O o ATk RiEARY 0 BT T
BERGAT A API R E (FEEL - WL > 2008) o H# 4o (2007)
SRl AR B AR RS R ERY I PET LR AR
eEd > B KA XA LESFE A &g 4R o Brown (1997)
WAELEEAARFREZEI PP TR TR LR iR g2
EELRATOF LEEY cBEEY F LTI fpdm g g
T X IR AT~ T fEAR &guzéﬁxnﬂ;; AT HFBET O W ha
A 7@;? EEARBA BT E > (RBDEHME YA FNE LB 2
T i 44/%;#“*#4—[44;”%%3 2P o

Harasim (1989) # 4% | frah & i A2 ¢ 35 © £ PR3 RLE ~ 49 3

AR AP T TR BB BT AR K £ ELEE X 1E 42 - Guanwardena
(1995) Plznz was e dee BIEER (L) 23 fo mF > & 3848 d)
A~ Rmgid ~ 335 (2) #3 A 1TREDT - R0 ¢ HFBR
BLenfbrR G F 2 ke B NPT H RP EHHORA S (3) BB
BT RS AT ﬁ?ﬁf%(@* R i & 2 3048 * 374 4§ chioak( Sorensen
& Takle, 2002) - Stahl  (2003) r2A-§ &2 43 & D5 ¥ B & 0 ogh £
HEARE] BHANE R D HIEFE A B AR e AR g e
Be PRGN R LA ATREE A +‘r vgie G oRLEET B R R R g
FHMFTEE S FLE SR FIRENE B

S R E AR A AAREY e A ERARRTEE 6 AR
"igéfﬁﬂ@ﬁi’ﬁﬁﬁiéii*’i ERRE R L FEFEES

PO AR S AR S | K ﬁ‘ﬁim‘*% PR AR A2 BT A
HACY K 2] o m kS > 8- Bl ReaT o

‘ﬁf

(7

F_*

5 EVAFRTBLHE
¥y i ¥a- BE & A4 E & (7 (collaboration) » AL =iy en g 1F
23 (collaborative learning) # 3t @ %s 1 ;84 iv8 Y (cooperative

learning ) » A 1 & 1784yl s 1 e feig b ch i > ) - 421 iF (Adam &
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Hamm, 1996; Crook, 1994) » fe @t 2. B % — =Z_
T Y FE oI mlEARR 2L g s 1

7 #4873 (Crook, 1994) -

¥ 0 AT AR B 4R £ 0F 7 2 Scardamalia {-Bereiter 587 3

B s BEEREE > #3208 £ 80+# k4 B & CSILE/Knowledge Forum 2
%o AN TR ITIR 34 it £ f## TR G F N HEST 0 Aotk (T AT
24 (Scardamalia & Bereiter, 1996 ) fosris t4t# (Bereiter, 2002 ;
Scardamalia & Bereiter, 1996 ) % - pt ¢t » Stahl (2000 )z& > @& e
WA E IR RS R RABGEY I EFEY R L A e

X it #fr SATAORR O A chy B T D B8 Y A3 (Bruffer,
1999) - srit & A% AL € 34 3 # ch- f6 £ 378 42( Scardamalia & Bereiter,
1996) » Lmﬂ+§m¢dﬁ4ﬁﬂ7w%w¢”ﬁ§“4$£ 20 TR B
Ko AFESR B3 F P g T R Avm I AR AosR e AT o B IR AT e
Frenigfr e % 47%? { 5 of @ @ kM annsg i (collective cognitive
responsibility ) ¥_% $ #é YRANEEPEL > ElFehi T2 N a1 iF
Eiro s FREMDE] SRR RELRBELCATE > T
T EAER T 2 BRI > 2 WA Ay R
Y ikBE R #g SRR AL 2 FRE FAREEC AL A o
TH T AL fE PR E A A eh (Scardamalia, 2002 ) o AR s — B
SARFEFTEE T E 0 T ABER YR R 1T
etk el (flexibility) @ @3 448 2 29 R FUR T > v R s
FEgg] ol B WG FRIEOLS fodit > 4 TG RE LIF
~ RO E (AT 2006) & ITrE Ik AL € R ot e o
(LERPENRBZ T AL A TR - P VR &0 €
A ARz apmel, FIPSiEEH U R R U T BEEY
BisiEz - BAN AT OB (group cognition) =niE £z (Stahl,
2006)’ w=m;r<an+ﬁ5

o 4 mf;%- (£

i

#5070 IE B 1 — AviE = BAE R PR AR -
TRESFERY @R B Yo it PSR A2 T



%”wﬂ QBT D hATA R AR
B T AR T B R TE E

Fli g Bt s ME Y ALHE BB S Bauk 4 0 R
EYAFEEBWA G TRE Ak > BB L T4~ 3 BdHa

Bt GRS B 2 ETE BT B2 RN RS EETE -
3\ e

9

”%ﬂﬁ?ﬁﬁﬁﬁéﬁﬁ%ﬁﬂ%%@ﬁ@ﬁﬁ?\%ﬁﬁ%

H1

AN P AR ML S SR FEY RS
e ddin e pRF L

a2

ALV AT 2T
§Tes gofmie 7  F il ehé
FREA Y TR LR Y o
¥ ®EL 3 2w e

Z T8 ¢ ch

18 + & 8t Lancaster - Bell & RiF # & (T8 ¥ B# K5 K3

i % W& & Packer f- Dewey % % > #8% L ML & TH ¥ MM AR F ) p
W (f ok

%~ +k iR 5 > 1996) - 1960 # 1 ¢ # Johnson D.W.# Johnson R. T.
BERP R FKEAF L2 L EFY P (Cooperative Learning Center ) »
P ETEEY A ARG PEY e FH A - A1 iF s A

Elp s @p e B L E P &g Y 2 sz(Johnson & Johnson,
1994) - Slavin (1995) 3% 3

A ETEYORE S F LR A ) w0

’

/‘

2
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LA EE | EXR R FY @T’F%V%éfl‘:@&%ﬁf—ifb#’%’ﬁ °
Parker(1985)ﬂ'u£r,; TEYRE-FAEENEY RS A

e g pb a@§4pgfwﬁjy€ﬁ’i ﬁ&#ﬂﬁ@ﬁﬂ@
SRS hRE BB ET IS X AR SRR R BEL S

T 5 - AN FF 5 rcikimer (1996) 325 ¢ 8§ - fifke-4 %T'f
PR E 20 AR TEYFRTREL b e 2FRY

BAer By Sph$ I pRe AR e s & ARy

W T G

‘v‘g

FEEEY AR RER

R BB S KA R T A By o A LT 2
peidedfpoo, YARED AFYERY /.i%‘aa%%*n\;ﬁ'i?fﬁéﬁ?i d >
EEY R MFL LA #DEF F o AUy RF e gL L7 vy
(student-centered instruction ) o 2& .72 3% % 3 $cfF 20— % ehsl H % |
AR A TR EREG AR A o K E S RE ARG P
N L R N T e P T P s
(Slavin, 2000) » @ ;e AvE R mHoa A B E & T8 Y 7 § =L@ sigfrid
e SN T ')L@:%‘?i ré% i@:e’v’ﬂfﬁﬁ& °

IS S I = r%?‘r i

FY I R AR F doie B4 o Vygotsky # 113D RIE B F (zone of

proximal development) %24 » H

WaaBEA LB KE > RN R e LRI G o § 503 &

B4 AT R I b R AR REA 4 MATARE Jp T A R ) PR AR R
1

Aeiid PR LE B TR AR Y B Y X T IS ER FT

o A PE' Ig-?‘m‘l'%

f
f%r% L & L/ (scaffoldlng) EEY ARG ang 4 et
A RADEL S RAFER I BEIBEFE NS 0 TRRIBDL R
b

Slavin(1995)ﬁ DT AR RIES O BFTF R ok B R TR
R BV FL AHEMREER AN OE AT A TR

(elaboration ) m% HI o FetEPeR? F S LR gk
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73 5 4pag % (Reigeluth, 1983; Wittrock, 1978 ) » 4o$ 5 ¥ Hq‘”’#ﬁi ™
WK R E AT SR A PR IR e b 8 TR Y PR o e
ol AR G BB A A Fp b g nflad g ARy
chirih et (F 7o ~ IR PF > 1996)
Zurita ¥z Nussbaum (2004) # 1124558 ¥ o B A A R P
1. 224 (constructive) : & ¥ & i3 & 3R it A HE kB & AThTsn
M JEE FTATEs o
2. i (active) B Fpid sy .
3. 3 & & (significant) = F¥ HEY H & T wfj L& L AFY A
TG ELE T E
4. +57 A #_ (based on consultation) : ?%‘ﬁ R O~ s T AR A
K E A AT Y 5% ? FALi B p e cnff g o
5. & &t (reflexive) @ § 4 Fj i@ & R & Fopp AT Y G5% R A
gy LR -
6. 1% (collaborative) : -2+ F 21 2k B Y4 » A &0
Fy o Frd i mv i LF mex,@( o
BPHIAZDREPF e RAr Y LIFFY o RHEG R ok F 2
NS S S O E‘J'—%‘fé‘_? J‘HE/.%—Iﬁib% ff#i =
B TR A B e B s TR Y R RS
foif- AcE Y & & > a3 %mm¢%,¢{m§?&ﬁ’ﬁ%%ﬁ%
i gk { % ¢h& 1547 5 (Slavin, 2000) o
BIERY L B G B i RSV
FEROEYRE  AEEWMMER PR ST AP nF Y Eir2
“’&%ﬁ?jfﬁﬁyﬁ?’Qﬁ?%ﬁﬁiﬁ%’#ké$¢£§?
Piom s (TEY 1w fia’p TR 422 B F L ¢ Ea]
A TFaTE o AW BflH P H2 s et TERPHEALKLEFERY
B A kT 7 RS o
EFGY RE A AN L - LR SRV e
Ao RPN >R ETEY * K IBRDRE a2 5 RS
BAREFOEY EH B0 %L ENE TEY (Computer-Supported
Collaborative Learning » # # CSCL) epd frill g # B o AFF 3 & * (hY

(&)

F,QI\T'E' 'fﬂ RN fér

v N ik
.Siﬁr'__}i ’

"W'
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AL TR YRBE S AL TF YRGB oL PR AR AT
i

A EIEEY o B H - f&%“u{# EIFEYETHREE -4 ]
?*%?ﬁﬁmﬁ# BRI S A BARRT £ TERY o A R
TRAELEFTEY IR P APFGERLS 5 - B G T AEE o 7 B
1989 £ % - =t * CSCLiz- iiF & - 2 BenBE €3k > 7 M3k d) >
¥CSCL s7%= 7 % At B % 80 & @aifua FRA(BEE PR PR AR
Eoe ¥R R o 2009) o

CSCL #_% & T ' ¥ & 1v1 i® (computer-supported collaborative
work, CSCW) ¢ £ =48 % (collaborative learning, CL) #2273 2 » %3
AR TR KT E o BE A e R R - M AT o (7S -
B ATE AR o LB H 430 CSCL 7 &K IR L 7 4p k> Bannon v
Schmldt(1989)w:a CSCL #hz & & # f8 : (1)CSCL E_#- CSCW Jig * ¢
FY oviE o (QCSCL A aiF » LR E ¥ & £ (T 5 Y chd# b -
Kaye(1995)# ) CSCL # # @i ~ il & ¥ LA F ¥ > - @R
CIEAR LA SR B L O S ﬂéfﬁ%ﬁ%‘? ¥ 75 0F5 | 2P
%% o Relan {= Gillani(1997)# 7] CSCL £_& #8 ¥ % & T " - 427/ =
G- BATARE > T A4S To kB R e 4 o Koschmann (2002) 7
CSCL2002 + ¢ 2 kg4F 4 ¢ $& 417 CSCL eha sk » H3ni CSCL iz 4R
BEFEFAT AL RREFEREY DL AL RS2 7B (the practices of
meaning-making) > 1 % i iBEEHRERF P B ehe

Er R EFREY L ASET B
AENFR B FEnE Y K2 B
ARLACHE AL AL A AL € [T B
AALE LR hI B A4 n (S5 F0 F 0 2009) o & CSCL B i cht 3
ToMPFXRTREF-FAHEY Vi g F RIS IR Fp TR

Teh s S FBEEY 0 B (s - BAN L AFE OB (group
cognition ) ( Stahl, 2006 )
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LASgT R  A-fAoxa s TRER
ARG L PRR AL AALE LG ORE S BHELE (TEY) D
AT AT ~ FY FOB2ci 50 FIURER o ok e
CSCL 1 E = m%%  F R AR E R R T L RS Moot - K
CSCL 313 7 A ¥ &S E--8Y &8 Dk L foiFF (e % > 2009) -
Stahl (2000) 32 % Mﬁ*ﬁ%&ﬂ_ﬁ BoEoehe Bt & A7 %% ’ %Jﬁ
SHEBAT BT o FAPREI D HREAILRA 2
FBEEE L EE S EAREIRS LA R E DT é]:zm
EARACEILZE - fai € [LiEAR > F] 5 B AL RIEFE S kop ,é'iw A
e ) ':*g@ 4 x._;%'; N fﬁ;{ UL \7&5‘3—;1&#%?;&?6
- B L nF G o L CSCLBER T hay - @ P addd 2
HAHZFEE > SEF ARG RA L0 PRHLSPERE f SFES S
+ 7 & 74 7 (Stahl, Koschmann, & Suthers, 2006 ) - CSCL #4% w $% 4
TP EET o ERERMF ST L Y RS S Y o (Stahl,
Koschmann, Suthers, 2006 ) - # j{%ﬁv} Tl B Nl (TR RAEE Y AAHE
S SRR SR T G e s AR COE IR G R R Sl
R AE - TR &) -7 LR EfE (Stahl, 2007) -

Clark & Linn (2003) ip &1 » CSCL BARPEY PRZEFY ﬁff”*ﬁ“f
Eeprh > AR PEERORA s TEFAEREALHE  TFR
ARBORERE > 4 N’»”%Z”‘%‘f”ff‘ PATH R D MR R R E

hd RAPEE  REBERE EHLIERE  RES - RPEPEE 2
v R A A ATERB P Z%f“ & * o d 3 CSCL & W T Pl e i sl |2 27 (o ay
2 RBE B4 PR L AN B R R LR F ) Bl gtk A
FEELITHEY AR FLIERETE Y %4 (Silva & Breuleux,
1994) > B4 P AR E L FEY hPFGEL AT FRDIH - F4 56k
BRI B KA AE SRR T £ T UERREE Ao Y
ﬁ@ﬁﬂﬂﬁﬁ?’jfﬁﬁﬁﬁﬁﬁ%$%%%%€ﬁko

~

—\

—\\

G

S oaryt > CSCL ML & "afldenifes ™ » B4 yopie (FEM & 1T
8 3 3 4 ((Stahl, et al., 2006 ) > iﬁr} TEGA L (TR B I RSEAE T A

R4t R & { SRk 90 > s L0 chfbi i (Stahl, 2007) -
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B\ CSCL % B "% %

F13 CSCLAE® ek B % = B & # it 4 —Gallaudet ~ & <n
ENFI :+% -~ Toronto ~ # ¢ CSILE 3+ & ~ 12 % 4¢ ¥ San Diego ~ & v% 7
7% 13 (the Fifth Dimension) 3+ % > &= B3 447 £ Fep &> T E R
FRELRT L&DETHFE > &2 B R FORT Rl TP HARG &
= f f#m'ﬁdq«/ﬁ TP A KE P“’K%l)\ q: —‘W, LTS A DA R LRV E
#5554t 4 e CSCL E = A #.(Stahl, et al., 2006) - 1989 & 4
kiR EFEY | & ORISR LA S flo Maratea B 70 2 - =
E 2 CSCL ¢ R A 14 1995 & B 7 %;,zgﬁa@qx%ggi:mﬁﬁgﬁs
PE- X L LA HARENT OSBRI FLHFET 9 AREER

Stahl % 4 (2002) (2 :xp mE#F) 8T B o » kA 47 CSCL Hft ¢
AR

-~ KB ERF BT - B 2rkai ¥

#1983 & By 7 B ESEY — B0 3L Rk R R R e e
8 ~ % - =& ;%7 CSCL ¢ ;2 £.1995 # % Indiana ~ & B 7#T "% £
£ 1F5 Y 2005 # chCSCL € 3k i - FE 7% 2 W% 8 7| (International
Journal of Computer-Supported Collaborative Learning ) »* 2006 & B 4%
(70 7 rLg R AR R DI s R RTOR R A 2 G

T %.ﬂ_%@— AL EF R L P2k

S EAAFEFRINRITAE
CSCL iz B4R ¥ M5 i * T oG 3t &7 chBep 25 2 4L o
Koschmann (1996)4p 1 CSCL P~ ihfff § #Li4c™ @ T Half 2 1§ > E
A FFK A HRoF Y LogoAR N FE S T&r}% & ¥ Latin3# 3 - #x(Logo as Latin)
— CSCL © sz & B A e Pt I L 35 & (TR o % > {HE ¥~
LRSS G R RO o AR R BT B iR X 2R R
pFe &7 7 CSCL & M ervif B ik -
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ZEBAFED T B
FENK S RITEY AV REENRBAABRMY F T BT
AT @Wﬁ,mﬁpéw%mﬁr" GEhe SHETIALE ST BRI
Pt pARHEY F TR FAPART A AMLRT BE
fed S TEYHLE FL T PART .
w~2&uﬁiﬁﬁéﬁuﬂﬂ%‘%ﬁ%
EIFEBIL > AR T ARG - ik B2
SRR T E XL RA A NER ) BT
A AHFAFARNLDIAE T UFER LRSS

2006) °

WA &SEAR > & &S
Af@ ’ﬁ‘v Hm 3A
i LA

i 4 e (Stahl,

I~ EE Ry B IR EA Y

B CSCLBRR T st 5 - B & fijfler @ 19 &3 # ¢ 24 3 §uiT
HLETEGE  SEFEBHRAER PHIRNER & GRS
F ¥ f Tk T oo Bt o CSCL R eh 4 AT & 3 OLB{r (7 5 oz
> AEFEHEYFROTLAYL > bl4offd CSCL ¥ § ¥ & ez
FRE AW BEATFERY DR AGIEEREFFEY (B AT
2007) -

CSCL i ¥ sty ens (PHY » HEF Y XL  BE gy

CRF I BETRRRBEE TR FEREZE > A8 R FI Y
%%meAT}Ab’&Léﬁ HFEFHI L RS TR A A (R L
R BYBRAGE I TR IAFEIFAEUFTR A2 Ed 22
¥ E 2B fo o CSCL M7 & 7 By f# 48 f chpivi Az L Atk
€ M B R # E?ﬁ?“*&uiﬁéﬁﬁ{%@&&ﬁ¢
A i
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- ;F’J}’:‘tf'] ér_CSCL fﬁiﬁ—"— F‘J/’J%:Q—,E’—%]z’fs - B E ;}"—"-ﬁ; ’ 18 1]’3 S ﬁ%c‘
EA T AT R DR fR oAt & L CSCL 453 ¢ 1R 5 & & o

TR F o T AT RATIL G 21 S AR WA T RAR B AR S

"5

"Knowledge building ; i& % ¢ i + 384 WL EETEY %
TaEHEA Kk £ 1 o Scardamalia § A- Bk e P [Aarpigs
T B - g LU 3 FAFSHELREY AL -
B N AL S RN IR ko & S B E Y A E g aeh 10
EHA ZRBNE Y Ty e FR 0 Ra o FAw@sitah sl 4

”Kifr’i‘ﬁ @I AR T ATENEATY B LA R i itane B o () E4E
)34

‘-\u'

HirR c Y FRANEF > LBBITEBAE I A4 0 T ke
FAAFELROP R T E(TFRET -4 E 5 2009) o B fsaTA AT
PITAEY AT L PSR RN ER RO TR ADS 3
PAEABAGAPRER S A AAF IR RBALUAAI ARG LEA
F o p CSCLBBE DA ET »AESLFTPRHR- P Vg5 4 kb

BHIL iR Fph B Uit o~ T RREY o RS2 - BETSA
ka2 mlﬁ]%“' e ((Stahl, 2006)’ i@ AR AT AT o

N U I AP 2L e SRR ok Siae SN ERE S SR o
o kA R P PERGOE S ird - B3 ST R MAL G SR 21 Y
FEEH A TR BE AL P L | 2 GTRATIS L T A1
Frenfl B Fave 7 AT Y #ﬁ o F 4§ 8 2 44 ¢ A F(social nature of
science)s IR 21 § B Y AR A FE RS LA HF Ry 2 H h BT
F & # 7 (Driver, Leach, Millar, & Scott, 1996) o F]t ml feATI A0 5 0 &
¥ RpALE AR Rin- BRARY 2 T R i {ofeaTt
( Scardamalia & Bereiter, 2003 )> @ sz /a5 ¥ » BE 4 A4 = 27 F3iF
4 8 ¥ & 5% (Scardamalia, 2002; Scardamalia, Bereiter & Lamon, 1994 ) -

i BABEAROILNALE > BADE Y S50 2 50 A P ER e
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=

# B drmants 4 5  H 340 ek #eaE S fatenT i 1 (Hong &
Sullivan, 2009) » Fra 3T L% F 5 ¥ % ;ﬁ EiE SRiat AN p e R &
A | L ot £ 17 (Scardamalia, 2004 ) SE ¥ L 4k s 95 o
]y BRAS Y- B o RARPHAL LEFY D7 A E(Kirschner,
2002) » 4 T L qp I E K SRR ATIE R B 0 W o g e[ F 2
£ B %8 3 (Hong & Sullivan, 2009; Hong, Scardamalia, Messina & Teo,
2008; Scardamalia, 2002; Scardamalia, Bereiter & Lamon, 1994 ) -

Scardamalia (2002) # 41 &vzsfmiti@ 2 12 58 RBPEA 22:;3 ta
REPIIOBPBATL B FFT Y oom B 12 35 R Plde T A | (&= # 2009 ;
PERL A E 5 2009)

o

- MIEYFEFREBELFE LT N H(real ideas, authentic problems)

W%m&%gﬁiiﬁ?iﬁiﬁﬁéﬁﬁ?ﬂ%%v%4’E;#
FREEFH-F o A7 U@ELR LI Y F 5 LMo SR Lk
FAORN TSR 1 BY B ARR ATV FEF B2 E R ATAE

BERERE L DAL

S~ B2 E- A7 gTenEE AR T chdfpE2 (improvable ideas)
“rdehie ik ﬂ,;rs{-a Y1 BT ETIE s ATehe A PR RE- BREY
FRPIE S G REHEY R st - KEYF AT RAER A

L
S - TE AN

34

s EE N SR SN X

Z % 3 AREg F Rz (ideadiversity)

dole 4 S E A ehd AR g o G 5 R
BB g Bt e 3o A4 RZE R AR 0 S
et et { 4een 31 o

v~ G e 4 i Ry (epistemic agency )

F Y H R LB R B Y AE S R Bk 0 e gk

BRAREAL R A tRREFALE AR NI REFEY -
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T ~ARFEE Ao s 2 F 2§ F = (community knowledge, collective
responsibility )

AR L AR BTG R R E o B AHAFEOT B A
gy E\'/T‘w- BREL > & - PAFED | HIEAERETRE 2 SR
FE

o

-\

33 N ?%‘/gkm,é *7 2] (democratizing knowledge )
%‘ %?: ST memr,_ww ) & wﬁ*ﬂ e A

=~ 33 EeaaraieRriE4z (symmetric knowledge advance )
A AP 2 on BB TEN AT 0 STEMERATAR ?}*cht’ e PE O

N~ e RT A B | Yt e (pervasive knowledge building )
TREBATE R BV EITEP BT hE FY 2 2 EY o

1~ EEr QTR (constructive uses of authoritative sources )
gsa;lztdgwu‘m P ""fﬁiﬁﬁﬁémé@%@%&,fz%}’a%
s BrAPBEEE mﬁk@j $Hs (B4% 2 LB hRE B o

L deEdesrii £ 413 (knowledge building discourse )
TRRATH IR O RIS I L PRY AT
BiEARY B i o

- - o AR A e ege AT (embedded, concurrent and transformative
assessment )
PR OTAEE N o AENRATILE AP B S il S

P ARY 2Ep AR T UFRERDNALL E“’r“»fréé-"“%umo



-2~ By e Ag4A% (rise-above )

Bofs— B RPIA Ao s Y o B3R Y
VLR SRR o ) L K AR AL o A eAT
CRAUE R e (Y R R

b FHDRA
% * R i T i

AT R TR %.%?@J shiviid - ¥ gt h ] L s s
éu%frﬁxﬁ,»m;}ﬂa he ke v 9P AR T RB 0 A R E B ILF (S hik
Vo TP mERE R R B8R BARP T o Rdek R
WA S AT ¢ Bfled H e geitd & B ( Scardamalia & Bereiter,
2007) - @k Hw > KEEE LR T HE iﬁ?mﬂ%giﬁ%}i?’f
ERFRFREHI FIED KD Pﬁcﬁ}ﬁr%ﬁﬁ‘ﬁ RAR 2 88 F D
AR AR F - MR EERRE Y ORE PG BEFATDRES
FOPHEZIRNZEZNREPN F 0 B AN ORFRFERBERFTF
PARE D Ns o RF ¥t RERFRERL A 2 EME - i
WBATHER LR Ee R KERT D F ?i i % R R R K
PPIEAEATRSAT o MR R G AH KT R A TR PAR R~ e
A~ g~ iEdrp 3 (Dick & Carey,1990; Gagne 1987; Gagne, Wagers &
Briggs, 1992, Mager, 1975; Merrill, 1983 ) > & iz v & & F4 1t ~ 5 1§ 5|7 %}Fﬁ
8 Y S H o dodd Bl %&£ 2 (Aronson & Patnoe, 1997 ) - Ja R+ mf%r§
EREMFLT ﬁﬁ‘i?i’%ﬁ@ﬁ%%lmﬁﬁﬁﬁ@ﬁ’ﬁi”

{lfm B E v—\gaafra‘\‘,,igsspxﬁi B R Ao 0 g
i Wﬁl?/{@ B - ‘H} A ’*'J Ir’%%u}'— o
j‘iﬂ'ﬂj‘ ;g%%ﬁﬂ;i __!' ﬁ ‘?BJ 4 T' :LZ—}%: E]JP\ jL ’S"?{? P ]’:".

I AL S e T@ﬂ’“rﬁéé@ SRR 0 BR DL R
)% W B et 0 SR E e L IF R Pk R AR ST
Mg

B~ R AT AR M e

Scardamalia 77 3 5 2% % 1983 # X B4 7 5 - B & T8 Y &
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B--% %A P 8 Y 1k B (computer supported intentional learning
environments, f§ #i CSILE) o iZ3ivrecitiB s ens - MR A T ol |
(Knowledge Forum, f§ #= KF)i& = enf - f& T w3375 8 | (knowledge
building environment, i # KBE) , P = s * % 10 5 B & 7y ~ Fwo
BEfcL % ﬁkﬁﬁr‘ (BT F W I ~ %5 EF > 2009) - Scardamalia (2004 ) 25 &
#§ Tk (Knowledge Forum, KF)E 3 T 5 engif B4 > € i@ Soahfmitan
\ﬁi4v$‘3 AR RIS B AW FRY IR FHY 0
WERATIEG Y A e R B Y B REDRIRT B AT RE R R R
TEHmBR T FY T L T UG R ATE g Y R akE Y R
7. (Hong, Scardamalia, Messina & Teo, 2008 ) -
Beers, Boshuizen, Kirschner {- Gijselaers (2005 ) # ) ff \54oasaE e
* 1‘#%‘? YORBREY > AP B A F 3 B CHEE CFeE =
oL i A o Ay dp - BRIRE R 2 1‘#4‘?’* P AT g G S
ﬂfa“%#\/\ Fopava o AR 2 oA 5 AR Al AR 43
RS e g s TR I_;sﬁf R OREAR A & /ﬁr%%\@%%\ ﬁ AT
Efpenie e B B Y R AT RS 2 97 R A o @)
F}E\'ﬁmﬁ"?ﬁ“gfﬁﬂ—\ﬁﬁf g %\'ﬁ PaE s R SR L B S
ﬁ%’éﬁﬁkﬁﬁfﬁﬁauuyxktmﬁﬁw;vﬁﬁﬁﬂ—’% G
AR B Py 4 T YRS L TIRThATR > A B A 4
Lakkala ~ Lallimo fr Hakkarainen (2005) 5 7 #3345 d L1
L ITE Y BB E D s f#mf}g;é‘?"f‘”-ﬂ. # EFE B ey By
FwLRm %?%xii";?”@’?”l - B 2RET & - %3 RE®AF Rp B
Bt g > s PAf&Biem > gL Y ﬁ B Py A B R RS
YO Y RN B ARG HE G P &N T G e g Y
o RTORT B A RATIIR G o fo- BE Y PRI HEOHAT 0 FH
B AT kR FF - B R ASRE R Nk ak PR
FAFIsRE I KEPHERCFLPET AT REFR PR
FAET R AP RGEE FEY o R AR E NI L @ s R AR D]
— BT FIE A BALE F P FEANLS DELB A LEKDFY o
chs PR R ER LT Bk (1) AKRE IR R % (2)
FY AP L 0 (3) EYAMORTLF I (4) RAFLHE Y

N

—\

y ¥

[

l

4%

—\\

L
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AR A A FY (5) Sqrd e XA Y - A
Rt HfF & £ E o

KEAMRL - fald 4 B> 38 (Sawyer, 2006 ) » Hong 22
Sullivan(2009) 7%= 3 4 110 i3 5 ¢ s ~ LR R G AHDRF X E
EALEY ok ER rr?akmé.'l%fr o JEFIE F AEATE I > w AR
B2 gy b e AT 0 B R TR AL TEY BB 5
R {2 Y 2 3 R R RATEL T Y BT i
4#E3 { %k =L < (Chan, Hong, Chen, & Lin, 2009) - % F# s * 12 4w
HRATS AA S URE P A RERFE o H B R HF B RET S
T Tl BV T o ARG Y BT 6 B

R R & IR Kﬁ: pr2 b s B RFATFE DL ITE Y LR e
(Hongetal.,,2009) - d }* v & » SoalfsiTR el w ivi g & |4
B4 hi § epiCopan TRE RS r@**‘f'ﬁ‘ KR E
8V 2 MR p e Efpi s (L Rfgg e A X k&g s PAT
(Brown,1997) » iz & ¥ I & % 7 B i%:ciE 3 » (Scardamalia, 2006 ;
Paavola, 2004 ) -

\\?{r
%
s
pal
‘_.
fe

-l

NS

%

s
w4

% 5% E’J’Jgﬂv—\l,(]} LM "Eﬂ;ZJ"I ?i?ﬁ»fﬁ*ﬁ‘ﬁf?jﬁ’)%ib,

b CSCL 11 & Sephfeifaleh ¥ 08 ¢ 0t WA (group) & ¥ i > £4k
R AR ik aad 7}# BRI KATEBBATIE A Y BT B i
FOULARE T B ALE AR AP 0 RS U et B AT P R R
B REAT T (500 & (EE Y A 1 8] e
A-oBYiE, HLFEY 2N
AT AR ZEZY CEBERE YA F NS
FBRs T Y mi}‘}% BTk R
e o AL FAT AT o

> ’“a» &
W
ﬁ
B
|4
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\\t -
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e
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EYERERE Fu FrAak N2 5T &3 TR EE 4T o 1

5%
- ’FJ%‘IEL .:'_r ;F’Av\ gv']_x;ﬁ f‘.éér\]if]i o

Y-8 PIEE

AR TR 22 RS T L AT Y 2 TR A A T AT Y B
Pen Py EERNA A 342 7 FHR (4Bl 3-1) nEFAY -
WY EET R T R :«'F%f” b5 25 i8S l&u%%‘f“friiﬁﬂﬁiirr
BE Y TRBAR T R TR R FE Y R L
ﬁé*iﬁ&&mﬁ?& 2 1 ?é%ﬁgh»ﬁMMﬁéaﬁﬁ
AL R VARSI A LT SEF LB - RF N R HH
%ﬁﬁﬁﬁ\béﬁw%i’i-f@i&ﬁ#ﬁﬁﬁgoip;w@ﬁ
SRR FHE AN BE YRR AR ST LD E Y R
B BREAALUBAZINEF 3N FRELET Y LEHENET M
EXZn TR LR PERRGEREL -

fx» 3:‘%

N g | |
peg | || (| !
R N T P R — -
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Sl Eag
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TR P ANENFETF AP A EoRGEERETY T o
EFRRRETEY DL PSHE) RPF R OBHIR A o 5 R
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THAEE TRV RAABU LA e TR LA
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FEP 0 PEIE (T AT P R

3 -FIHY

Frfds oM 842 2484 2330912
FRERWE- A A2 WA SHFRIREFRL - 0 FRITE
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' R NS SR AR 2 LRV RS
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R S A
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AR 2 ARG B R E A AR o BT AR P T e il
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MRS FRARE AR W 2 (4) FE Y FRAEAF S ens
B PRFL AWM FY L o PERPT L HPTRG AT UF
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TES NGRS I R L%ﬁﬂ’
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I fdele bkl Pl e BATRA R F %5 R vk (R
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FREE - RRRATFH I B RAERT R R G EEE TR
WYL B GRS AR D SRR

(Z) BEHFF L L BHREPALFFLFELI 27 L0 F
NP F SRR BTN RER S PEN FSRARE L2
- BHEY 2PN FHp AL DR EUZERE .

P28 EVAERERR

*E Y AT % e CSCL T 5 & 333 ( Knowledge Forum, KF) » 12 F
Fe-T é?’ifl i g o

TR A R A A AT AR AT, o A Y R Y %ﬁd £ Raae
Loy o rliE A E A R B X ek £ 17 (Scardamalia, 2004) e
WERFTI A A A P In s A BT 72 %Ak O e ¢ (Scardamalia &
Bereiter, 2003) > i3 A7 3 4 4 IE F S@EATIL GG 2 4L 0 2 G o]
s 8 4 A2 & 48 o (Hong & Sullivan, 2009; Hong et al., 2008; Lakkala et
al., 2005; Scardamalia, 2002; Scardamalia, Bereiter & Lamon, 1994 ) - ] # jh
P (v A G~ IR a0 ehdk i~ U2 ST R ATIRGG TR B IKG 0
R H LR EAY RAAEORWE L E SR R AT

e B4 pardimE PR Y A6 o doRl 3-2 91 e

|
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2E"%ZH - tell me a theory....
[E Could vou tell me.
E [ \i] %%ﬂmmm
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= &*,E@EQEEE& 1B : [2008. +—H 09]
[ st T2 fE 155 - [2008, +—H 11]

38 b5~ 155 - [2008. + K& 15] =
[H FHaEREER e e - 008, +— K 09] —
[ REnes 56 1055 - [2008. +—H 09]
[ o A [2009. — H 20]
[ e {hea? 155 - 2008, +—H 11]
[H relationship {5 : [2008. +—H 11]
[H Ot i Eany— B3l 755 - [2009, — H 14]

= i EEIHESIH IS 1EE - [2008. + & 20]
3 [2008. +— 5 09]
[2008, = & 28]
[2009, — 5 14]
[2009. —H 17] =

W32 %2 padsmiio oF Y 4

36



o E A EGRAD o § M PR ¢ FIHETR 3R
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o 48 4 A AR 1. Try to find someone to help you with
4 ehpd o oerde dengg B Word attachment. Or email it to me. OK?
18 PRSI/ ) 2. thanks for letting me know. I will try to
check it out.
e B §nE 4 A% 1. Very good story!!!
s rARIES i fv¥ 2. | believe you are a better story-teller than
T me. Trust your own intuition! :-)
B R 2 Ay ¢ vt 1. Please keep this conversation alive!
- P - eade i 2. | am also very pleased to see your deeper
S ENGRE Ui N R SR 2 understanding of science
HE it kG A TR
IR R 59 65 HOp
Mo B Mg 4 224 a1 [Ineed to understand] Could you also tell
4l ARSI Fd P E you your "own" thought?
pES S RHGRE 2. | need to understand] Can you elaborate
"Why?”
#da pH 4 g sadpao 1 By the way, please don't quote “Wiki
8 <3 A2 pe ez Encyclopedia” or any other references for
b o e fe i F & 4 5 now, as | want to know how you really think
79 L # & ¥ ~FaTH A about "what scientific theory is". Please
shgizT &Ep e @ kindly revise, and use your own words to
ER -l ) describe what "scientifice theory" is to you
H#rd g4 a2 g 3 1 Here is the original English for your
R e ¥ -4 reference: "l keep the subject constantly
kR LY ARBEL S before me, till the first dawnings open

A IS U e )

B R

slowly, by little and little, into the full and
clear light'.* "% - @ p &> 3¢ WEVIBY
B o - MBEAIREL 0 - B
FF oMM ER > EDERs- PP
% 1k | subject here isnot P # but a topic
he was inquiring (e.g., gravity £

4 )...Basically, he wants us to know that to
understand something, one needs to keep
thinking about it and keep improving it and
this process may take a very long time...:P
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[I need to understand] I thought all comets travel around a star
(e.g. the sun) in a highly elliptical orbit. In other words, there are
certain rules deciding how they travel. This is just my theory. |

could be totally wrong. :-)
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cFEEFRRDNAFE Y SR KEF AL WS- Rk o

Rl

By the way, please don't quote "Wiki Encyclopedia” (& 7 #)
or any other references for now, as | want to know how you
really think about "what scientific theory is". Please kindly revise,
and use your own words to describe what "scientifice theory" is

to you.
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You said, "f & § @A BE LG H F A £ 2" Good

point! [I need to understand] Can you elaborate "Why?"
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