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Abstract

As the increasing popularity of Internet, personal computers, and the evolution of
information communication technology (ICTs), students' learning styles has also gradually

changed for a variety of needs for knowledge and learning.

Knowledge building, as an important concept, describes what a learning community
needs to accomplish in order to create knowledge. It also refers to the process of creating
new cognitive artifacts based on the common goals, group member discussions, and
synthesis of ideas within community. Nevertheless, during the learning process of
Knowledge building, there are some problems raised while guiding students to keep their
in-depth discussion. In this study, we attempt to find out effective methodologies based on
the assistance of library support, to promote learners’ participation, learning achievement

and information literacy skills.

First, this study introduces a way in which librarians participate in students’ learning
process as tutor. Second, the research was conducted by quasi-experiment design; by which
an on-line Knowledge Forum for students’ knowledge building learning environment is
lunched. Discussion, learning activities and learning materials are delivered through
Knowledge Forum. Researchers ask students choose one of four topics (Digital divide,
Group dynamic, Attitudes and behavior change, Online persona) to discuss on Knowledge
Forum. Students were asked to adopt concept mapping to construct their mind-map and
knowledge flow in class. In addition, their learning performance was evaluated based on the
process of knowledge mapping (3 times), the content of discussions, tasks, reports and
grades. Their works of concept map were analyzed by UCINET, visualizing students’
mind changing, how they organized their knowledge, and to identify the positive effects on
students’ performance. Moreover, the study also adopts various data gathering
methodologies, such as questionnaires as well as the interaction records between librarians

and students for overall understanding the Knowledge construction process.

The results showed that librarians’ involvement in learning activities do help students’
improvement in knowledge constructing level, keeping their reflective process in-depth.
The data also showed that students using concept maps in the knowledge building learning
process as a sound way to assist their tasks accomplishment.



This research suggests, in the future, there could be more successful collaboration,
such as Knowledge building, among librarians, students, and teachers in different types of
educational scenarios. Both educators and students will not only understand the importance
of the Knowledge construction for better learning performance but also aware librarians as

well as their service as an indispensable role in better education setting.

Keywords: Knowledge Building; Librarian; Library; Concept map;
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» e

A Ty S#dad o akBd R E A

e:a

e 5w A A qiEs FiT
BN mff'"\u, it /;;);}B» B A mg 3o
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F@|a % > \VonGlaserfeld i 528 ¥ i 427 chdvasa)= » 2 BAEFE* 41 £
Bl BTRA Y AN Ko BAHATE b PR R FIPR O 20 A 2 AR
g i 7 & (modify) shds i > ¥ p £ ohar 32 g g B foiw e (Von
Glaserfeld,1995) - & i3 48 503h 7 87 B > 2 1 ¢ < FIL & o2 580 @ 2 970l 4]
ATRIEF] G BRE F Lanic 4 o ¥ £ATES (reorganize) 1 R AAPEE A KRG L
e e A RS L AR SRR A A RORE S B BEA > L ST

R o B 4T o

L RHERPE L R oA R

2. g EAF4 PN TR

3. BEINEMAEE S TN HEE N Kehi 4 & o
4, BREEIF Lo

5. R¥HH A RBHPAE KT LR

6. F@FHVNHFEDOREF A

7. ML SR E N AR TERE

Jonassen P44t p @ EHamEra BHES RN ERE R L EFEE S e

7188 Y (Jonassen,1999)

— %

1. 7§ (Modeling) @ ¥ & 4 5 BiLen{s 57 8 g b amuirif 27
FrRAPEVEF ATV R BRETLERZ o H T B ERIRP
FVF e FeE RV FERRERY hL Y22 > RO 7 HEFY
b L Y AR AR (TR g B T Y FE e g Y KRR

[ERNE L e
2. K (Coaching) : o2 F I3t pg gy .—F}fmg R O ;ﬁ'—g; B ifﬂ
ELEA SR ErE Ea AT P3G ER ] Y FonEiRko L Bk i

Ei - AHraegy i ok
11



3. fgé,s % (Scaffolding) : % VWygotsky T ip| % B % 32 % (Zone of Proximal
Development,ZPF) - $t3¢ df feenf? 4 = TR 2E 5% pehtese - BE Y X
HOOEE MAEHRAEPREELY » &h S RME L RS

e fEHE o -

B E R AR e Rk B W1 R KR AR e R F
R m BY FEE 2 5B X B REFL RS K KE KB EE s o bt
1 &

£4 20 HiEAE ﬁJﬁgﬁewmﬂ%(mmm%)oﬁmbﬁﬁﬁﬁﬁﬁﬁ

\_

B e s ANBIUAKE T EREY RSl 4 o ea EEE S Gtz BFeng
B o XBNBATRERRPR DGR RFEYF AL T kDR E Y 7
PERH AN RE Y F 2 At iR A B E Y Tk

BRETIFES VR ERFRE o f AFRP I F4 57 5 ERE

o AMEE AR LR AR AATRORITRR S R SRR P L B RE

ATRB T F o TR W I A R Y S p o s 1F o

o8& oREgfYRS
s R REVOLRAFER

R - AR R e AR 0 X PR AR ok
% o rAzdih(discourse) AR & B T ACEA R 2 34 hA £ 2 2 > @ 1 1976 £ Lakatos

TPREB R O RIHAH T AN REA T EITRIE RO > [ F AR
% > TRl kI Ay 2 25 - LERREFALAFE E’ﬂp}z > Dunbar
B 1997 EaE P I DRWHME LN HBREIAAN DN B FEEHE
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PR LR TR B0 4 TR BT Y R 8§l o S enm AT T
FOASATE P > @ A AGEH A F Y 0 Bt B e e e p AR

i PR LT ST TE

Sterelny (2005) 4p i Frgea 4 5 Rag s~ (epistemic artifacts) £ & ) e 24
R R R DR S e Lo B R
R AF RS a 42 o 1% bl I @il o KB EAR G -
w11 AN L A SRS R - b GEARE B

HEX D ok ~>«)€ fpf*—\,ljra»ég4+§ =

R R G LD e £ S %S X F s F g Carl Bereiter 2 Marlene
Scardamalia 1345 5 & w5 ¥ 3L o F7 § AT “r41E o ¥ PRI g Y e d

o BLEY ;éﬁa*ﬁ ZBAZ R

® FAZEPNEFRIED LS [Pk S | R A enif i
L AEY R

& HFAa HEHAN

*37?}

£ AHT BB beie L F Y RN TR S E

A

® LB > FAAEHGREER B LR EDRTROE S > A L

SEI R G e AT o

AE RIS AT AT BB R ARl B v iR FENE S Al Nk
Fej cndvo BAKT ATHIL AR A B hdrRt o G S IR A AT A &
FPoflid o o Sl RI R p AL ¢ 2= 42 & (Social Constructivism) > & 832 % ¥
Mg R TS p % XA (Lev Wygotsky)ehFE 7 0 W 3k 1 A BB EIRE T

i#"i}'&ﬁﬁm A3 J‘L"’ﬂamo Flp o .’,rf»?g;z {L{éq@%}f{; AR % ma I, 3

\_.
pic
ul
{;
G
o
e

HIEHFET PR E N LR EEF T O ER PR A A 2 2
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-
%
ke
[

e

L1 ar —s;gﬁ/, W - HEF RS aRREE e kGBI rgg;xgﬁ;g_ ﬂzﬁﬂﬁ}gk )
R PR b 2 el e AL LR B o £ Y RIS i
A N enir @R 2L g R s m A - IR T 0 AR P sl E Ak

ko R g A - EEY PG Fo P EVERURTE - FRFRE wE R

FASARE B0 G A DR A SR ET R e R ay &

FTEEMNF A WL F SRS o F A AT p RS EERES > A
ieiEp gL R B Rl 7w pl (Bereiter, 1994, 2002)

© HHMERREF LA p ¥ PRI W G ERA S Ak A A

SEECE S RCNEIE SRS AR R Ly R A
O F L LRI AAESRRD © 0B AR FIITF s L g AR

Scardamalia % 2002 4% 1 1+ = fAArilE g LIATE AR D 0 S48 L B AR

P A MR e G XA P 7k BT IZ% 4% (Scardamalia,2002)

=
2

LKL B Y R P8I #F (Real ideas and authentic problems)
Erail B paamid E? B FRAE 4 H A KA O AE o AR
EHEN Y Y F L RERILE T PR 2 R B o E o e
fﬁ%fr—’ﬁ”ﬂ (1o

2. #7% e A B 2 % ¥ szig (Improvable ideas)
F2 5o Bl 3 7 snigd F A fpiEaeY §2 R EFYx
g PR {os > MRS B2 oA PR o AR Y ERY > F2
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BREH-LPR o P HEEINFLAARLIPLL R G MR A L F R
Hlo Flt 0 B i fe e FEF LRI 2 o p e AEp e o

$ ~iveng £ 2 B2 (Idea diversity)

AN I A AfRiE > DA TBIFEM AL EFMR BT fE- BIEA
ee B fRirs B2 APRPEE 0§ Y 4 SR AR A o - B F R
PRAEfRZDEY RE > NG ooriEmA R > nEE R {ATL R K S
BIp e

PERBHGRE= > BE {F» vtk » (Rise above)

B S i o Reandh o B AT uEFEit s PR 2 JHaahalfz o &
Briv 578 Avak s gliE M ATandeR > BV DL R ILGR R B & Kk o
pE S8 s St iR (Epistemic agency)

FAABFHH AW 2o A0 B EEMER DL L AR

B X I F RGO o AR T2 B Y P Rfe R Ak S
TiEdp ATig oo

£ 7 chard o B § (Community knowledge, collective
responsibility)

FLEHMOEREY PIRTDT R BAHBEMOT R Ao B 1 HF Y S50

- @R EOERIRY o FL RS EMOS ] TS R HEH D
gy 75 '% BB L T X ’3\:}725 B2 R oty = mF' T o
412 #74r% 4 v (Democratizing knowledge)

”ﬁgi“%*ﬁ“’fi?ﬁﬁﬁ%%ﬁﬂﬁ@ﬁ’jﬂ:%ﬁﬂgﬁ%a

) 5 e o

s b iank B3 E (Symmetric knowledge advancement)

E“ﬂ}

- AR EMP DL SR N LB R £ % Ao B
G R ML AR SR R ic s R
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9. # X P Lyl 7 o g (Pervasive Knowledge building)
AR R H RO AP AR e i A S e R S

P FAREY o

10. 7 2®MEA 2 AP H I L2 §Jc (Constructive uses of authoritative
sources)
%i%iuﬁﬂﬁﬁiﬁ’%&kﬁﬁiﬁéﬁﬁé$’mﬁﬁﬁ Taiat Mg
TR E TP ETE B

11 r gz 5 B ehefndim (Knowledge building discourse)
B4 A% E L AR 8 BB e E e PR 21
Fravenp o

12, 376§ » o g ouga? - RS foi@¥ W3 P (Embedded and
transformative assessment)

P AR L HER A F o FRES 7 F XY Y o F Uy

NEYREHE AR B Y FME LSRR P IR o A

CRURAN o r T (R e 13 7

iféﬁk‘iéff#‘f;—fﬁﬂ‘ ‘E':?I’i R jFl ]“+m" \’V‘}%‘f,,ﬁr Pl ‘T‘;‘J‘[""\‘,
FEOFE A AL £lid a2 - TR A AiREE 4 fr.,e,\‘g,]{#_m s 4 s P

FY 253 o Ban- e odee @ 2RI BpFAR R R T
- HAIGATOTA S DEEABICREFTA O B RAFTAPN G o DR EE AL
3ok FAEFABENLT P TR L F 3 MIBAKE i (Scardamalia &
Bereiter, 2006) - fivirEiEanR 71 o X RF L EY FE G A FF 2
v L B B F R > 4 O NAriii et A £ & @ A 7 T
HAHEY Pehizgr {7 URERIFREIAL g omtad i > 5 - 20 iy 1 iF e
BRI L KT S Ao X BRGS0 - B H G R i sy e g 4 S

¥R AT S % 0 USRI S FE B P an]
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=
(s
=1
c’fr
e

G- AR A ATHRR
ﬁ\‘ N RS R FrE ﬁ"l‘#?"ﬁ‘cfi

REF AR AR YV BTN L LN PR b B Y b sk
THEADEF- A 2EPAHEA L A EEY o7 0 (Kirschner, 2002) » 4 %) 835 i e B
REEYSALEFAEH  FHEMAESLAIFOFY EH 2L AR A BTG
e e Y o oL LN E Y (Computer supported collaborative
learning ,CSCL) & & figthen® B T 4B E N ehir8 ' £ #52 F ¥ 47 (Koschmann,
1996) - 5 52 b fEgeiels v REEFH B JARLF L g Fom 0
LA w2 el B oRR - s VRN SRR ALY L F 2
oL 2o 2 4k 4 > Scardamalia fr Bereiter (1989) & bkt it d 4R st e
2 ¥ %8 , (computer supported intentional learning environments, CSILE) - :#B]i% iF
PR B AR ELR AR EL WS TR S R A
(knowledge building communities) o gtk @ F i 5 5 d Ht (discourse)£]iz F

EE Y enlfibg > (A2 fparaiani 454 (Scardamalia , Bereiter , & Lamon ,1994) -

Mm CSILE L & F s =7 B2 4 4T "l kAT EXEFZ | #GHET & o

BRELEA G CSILE HiE Rk i g- B2 > FARGIFTHE
e bR THmEAM A N el TAge 3 TR k5 (hypertextual database
system) o A B PRI E- BT URES S L FOFRMEIE S Fp 2 A EE T
sirE AR B @ K 3 o CSILE & - #8241 % (asychronously) ehd L4 % = 3% > 5338 &
#3330 2 % % (context) ¢ o T ar@bawuE » ) (knowledge building) &gt T aoiben
B, (knowledge telling) % 7% »z (Scardamalia, Bereiter,& Lamon,1994) & A%3%
PR TR BERHRTLIRI PR ER T T 5T LR
F oo R A BRI E DI o 218 0 4 B W & CSILE ﬁ%]z\ Ao p © BT
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ﬁp%%a’aﬁﬁﬁaé%zﬁﬁ@’%w@u%%%ﬁﬁ»c&ma 2ozEs g

o
Fe B amhgh o Bfs > (7T 25T RARE -
CSILE {1 * :28E3 # & (T 5§ chix B #0530 > 7 $M 48 epdmi A 8 3k v o
B RAD BV KD R RORH AN TR AL BB

BB AEE hBE L AR D PR AR BB b LB o BT B AK R R R

E:E‘g/ﬁ‘; ) JZ E?F’J:-g‘m"& ’\ iR §7\ ;é m‘zﬂ‘ ,—.n FJ:--E‘ P ] /2"5 °
[ Wcome = |
W U6 Ovecs Go N Layut Yidows Debog

Drsserans =t s

| wUnis | X0orXtsslected Free:2 e Tutat 1418

q%ﬂ 2-1 ipaﬁﬁiﬁ'(Knowledge Forum)=- E‘lﬁ%ﬂ'

CSILE # & e R %@ﬁﬂ"‘ BEMTAKBEALPSRFE B OB
A 5 R AEUEY B RE S 2 R R ARG LS BE L 3
e HRAERAER « BRSO § 0 BAR PSS LEY G40 B s

AP B RE Y > ¢+ CSILE ¥ § 7 #¥4F «04% 3 (Scardamalia, Bereiter, &
Lamon,1994;5& 37i= » % 86) o ¢ ¢t 5 CSILE :®pE; 3 #5eh7 8o i g $a 93
Bo 0 § B4 A H e 2% 0 B R R k= o 2Nt CSILE s 5t p
THh TEEEY R T gy Y LA e A F A CSILE 2 # iy (Bereiter &
Scardamalia, 1991; Oshima, 1995) - i< %7 § 4p &) gL & cFFg ™ 1 B es okt #
S e 7 o0 | L B ¥ s 4 (Scardamalia & Bereiter, 2003, 2006; # & 3k -
2004) > 20 L FoorE It ERPEIBIREE L EA T AGE KT IRET
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AP E P IKIT #2302 d@{ &- H# 7 > 4 91 Knowledge Forum T

(

(Scardamalia,2004) » f§ f- KF» 2 % o7  B1F LKl 2-1 § & faif o4 oo i chet i o
PlAc X 3B A S AR R RV A R antm B R ERGA ¢ L on B
B¢ oamnioprid 2 B % KF s * 0 it Scardamalia 4% ) eh- = g8 i b B
AR TS g H —’ﬁ AR FAAEEE Y o AR5 8% Knowledge Forum &
Frgefdid i > 2 TREF Y o {fe it - g sy

ARG 2 Sprelic 8 Y 3 P I (A GEF & TR BN G R .
- Fp OBy EeRy

ERc SEl Xl ST 3 P RE R S Apg LRS- FARER
WY ES A ARGE L B H R FHGAEY R R LY e aniE g S
oo - B A E Y Ry ¢ 0 F2 74§ 83 eFEE (Senk 1985; Silver &
Carpenter 1989; Usiskin,1987) et s i § 12 p £ &2 2 0 % & § 38 {72 f A chik Iy
(Chazan,1993;Coe & Ruthven,1994) - e p¥ &4t F & (T8 ¥ Ffz? > FHRFR G LF Y

Faohat 5 B ¢ 1B Y 4L (Scardamalia, Bereiter, 2006)

1 BARdd 5 P REATR T B
2 RREVHLALEHLE

3. RAEgkt 7 oa
4. REFHEFY Fhed opi T

5. W LIFFFHE LY sk DR

Sorensen (2005) %7 7 + 45t > frEMEEiEARY il ;g_.—g (tutor) ¥ % 272 o
XE AERPFTBES LS > BED L KR LT X g 285 Reitd o
g BB H T SR R B TRS RN E 2 hLY 3

W EEF R 28 A R RH R R TR (5o A HINA 2o R X fF
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S ECEE SR R s R h S

5, *iehw v gEEL GRS

6. FafEitinekE

VY Rariie RO R RURCE o F LN ET R BEl 00 S SR S Miacl & LRI ES - Eue )
EHFARE A I E > B Y R PR LSRR E RS-k A 4B F b
2004 & (#a13k > 2004) J* soasad #-T & (Knowledge Forum)i {7 — R e H

HE Y FE o G FENF Aok ak r KFE 2 AR oS @t 7 bS5

FARRE R EARREFROT BE A o B AL HHLE %
REES N EEFL 2ot REL I Ao B N0 iR R o KGR

LEEABT AT FA QAT EATH F IR EFRRE > 0 AL D R A

'

=)

=

et oA XEFRRRE I T KF2Z (e PR E A o a4 L fiia R

WA E KRR OB HAINEF RS e Y 2GR 0 s (X

g

PR & TR E R Y A SRR R R AR AR R 1 B i
BE 4 harikad fﬁﬂfrf% e 2 (O ner, D., 2008; % % # > 2009; Zhang, J., Scardamalia,
M., Reeve, R., and Messina, R. ,2009; Onrubia, J. and Engela, A., 2009; van Aalst,

3.,2000) » i@ iE A {4 s AT & o o

B F# (2009) 77 0 g ot EArEd i (Knowledge Forum) £ Black Board i@
BEY TS A Y LB B A Y ERRP D - EE
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FRRARR G RF 25 RAUFAEL D Bl B Y SR i * 0 L EH R
%%%ﬁﬁpﬁ‘%%ﬁi‘Tﬁﬁ%‘%%ﬁéi TP FAHREFL P
FARP L ik ARG P PR o BE Y PARE TR R AR M KT E 7R A
i RO - AR S R S S R QR ESNE a1 R CF AR S SN R

HFE Y HRE T FA FRNR IR A2 2380 2 KF s A B4H 2 £ e
At AR THHEIRAFEDOLTY > HHEE BB B AD AT E S A
P L ARt e q Vb - APM YR E  F Y A 7 (Zhang, J., Scardamalia,

®
M., Reeve, R., and Messina, R. ,2009; So, H.-J., Seah, L. H.,& Toh-Heng, H. L., 2009;)

?T:%’j—:'{xf_ PER o ¥ - O BB R ALY T el fép‘} KikgP FEEp 2
G K C ERIA S Bl EAHRE P BRI A B Bk R E

PIB- ] eng (52558 > BB 4 - 4224307 F arh B> 3 2 W7 LiFE» ik L& 4|

Ared W2 EEE G VR0 BN EH D A BAB o FRL Eilwm A BRI R X
SR ERRES L I e A Al B - £ 53 FRI REAHAL > #TH%

g 0 A R R R AR WRIRT A 2 PR A B T e @t
Fras- d@EgRg ARERRALE AR HRBERT R XA 2 L5
PRt g AR L AR BN g2 o AP B AR PR G

BAFE RS ERT  FL A PFRAEHARR D ETL L  RE P LA (T

BT N ER DT Lo B RN EG IFRDETHBEEF IR

Onrubia, J.#2 Engela, A. (2009)#7# ! 77 5 Pl 444+ 5 4 03 2 foid thiE s

0T B R

1. * {724 (Parallel construction) @ % i {7 % pb (cutand paste) 4p B 7ot cad (7 o
E PR R - AP st H

2. Tz 1‘# (Parallel construction) : zE-] % 2 w3tk is A 4 & B (puzzle) » ¥ £ F
ZHNRFEHIET RS TE
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3. &A1 (Sequential summative construction) : H ¢ - e kg - ;I;Je )
A hamizfrRty £ A QEHRNERE S TR

4. &R g4y (Sequential integrating construction) S LR }gie » @ H
Bl A UHERRERNB IS B RSTE -

5. i 4p (Integrating construction) : #:E#r3 = f ik Hdmfrrrx o k-

LR e i oo

PRI AL R R Y B G A 2 SR AR B

EHET B R A G 0 R T R G R > A5 B

ix & ‘iiiiléi’@f’?@‘f#’éip?z%iié‘i VLB E PR B B Tk ) e (T s
% oo ¥ - B2 SARS Z AARY § 4 aardpld kg ¢ B R o
B A BT E X AR AR R B KL gD Lo s e fE

W5 Y AR R AR A G = FEE (van Aalst, J.,2009)

% - FFE D T =R E (Oritentation) » 2 & AEE 4 23R R EF B oo

WIFILE ¢ B AR AR o

o FFE T Y (Research) -3 & BE 4 WA FpFR o JI Y R OT R

SORILIRG L R BABATRAL > B NG L nf E 2

% = FFE 3= (Evaluation of learning) -~ B iC 2 enpE R o RE 4 £ 4R 2

SR N R AL DA A R AR e R Y PR Y ek

FOAMRE A Andie S 3 PR E e R R F F R 4
MEYH 1 i s LFF 3 A s d i 7607 54 - So, H.-J. - Seah,
L. H.z2 Toh-Heng, H. L. (2009) ¢ 3k 3+ e BAraa 18 ¥ h et 84 > ¥ -
EEA R ITBARE V- BREFFHKE Y ORE 5 - R EZ2SE 2 (ldea

generation) ; % = FAE 5 A B ond i (Ideaconnection) % = FRAEL R LA gL 5@
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B PFERRPE ‘““%-I" AL B RRE AR ’:?iéﬁ'f']?#ﬂiﬁgliﬁfyéf

dFReR S s AR 2 5d A BT STEF RMATMEL L RE
4 é_:r;%&;ﬁ@_kﬁﬂ?t l—xtixE.rr"‘}Fm r;;‘,jlﬁ —f PR E ,*ﬁ[gég‘i‘é e

BMEHEART o [ F PInEETRT e g o (So, H-J, Seah, L H., &
Toh-Heng, H. L., 2009) © & ¥ — 7% 2 #ic 5 ki 3w 1 R Solvh i R g 4 4
R R gl o S 1%}% d 40 B %4 48 Dynamic Geometry Software (DGS) % #c %

KEIRERY > RFF2 AEFOBE g Y ook (O ner, D., 2008) -

-~ A KR Sa7 Y Emd2ad o X S84 > R 4 KF 25 chw 2 #
(Build-on) > F]pt % BB 4 W R Mg MR S GaRfE o A P 2 {8 0 B 4 iR
¢ f1* KF 5w 4 2 & (Rise-above) et i » 2§+ NP L A speni@fz o Fp §

PER AL L ER TRREL PFE Y P - BRIHAILEE S (

N
&R

#02009) o 1345 E P H I ARGAR O T o KB A DT E S T g

TG B

1. FEymiRs A 9eFm2 80t o8 2 & - FEYFMIFT] 7]

H P - B YAl o EHEF R s I EE P73
i

2. FEw@FRPRAF LAY I LR FIEEES L M et R

%j%»ﬁﬂo%ﬁﬁﬁﬁ@i’%i?ﬁﬁ%&ﬁﬂ%&%ﬁ%ﬁi%u

3. MMFROER I EFLE RSB RESL 2T L EIBOT R L
REF RS R EEFFTRREESLY o

4TI LR LIRS 2 PN LY KT e b RS
RRREIT e AL R F A e LR AR R 1T o Bl
e 4 B (So, H.-J, Seah, L. H., & Toh-Heng, H. L., 2009) ~ #fic & & 41
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*4pk &Y 1 2 (Oner,D., 2008) % -
5. AT RS B P § s ?ﬁp”mU%%4mﬁ“fﬁﬁﬂa

KF* &b andsmm 70 UL Mg Vi p 31 ﬁﬂﬁp’féf/#%‘ré SRR

s SR AR %ﬁmaﬁ*“*méﬁfﬁ AT TRy
S RRE 0 A AGRE L A7 e A  FPE AT o S IEHIFE O h

?ﬂﬁ%%%%ﬂ%wﬂ’ivﬁﬁ%ﬁﬁﬁgﬁm@%aﬁ%’ﬂw@%%éﬁ@

e

CAF TR BT TR RRTREBEREE S AN T YL ik

3

JFTEART AR OTR A de- HAFE RS RSFRAR R AR A

——P I% mmfr'—‘xﬁ,% o

FoOERE AOREEEVERY 2 e L b GE R 2 d e
WES LR auE s T - ) et B aepha® A2 it (7 (So, H.-J., Seah, L. H., &
Toh-Heng, H. L., 2009) o &35 /8% 55 103k 2 Su4mfF Bl chd 5k > iz & 4 2 opd

Fgoed o3 KF L AL A FomART LA S EY T8 5 kph

4*1’%&

VHEY FV A BRI E R EERFEFr L ILfE > i&h ML Rl
PPk AR RV EFEFEREY I E2 9 5 (Wood, Bruner, & Ross,

1976 ; Bruner, 1978; Collins, Brown & Newman, 1989 ; Knapp & Winsor, 1998 ; Hendricks,
2001)

o

@ 7 Learning with Concept and Knowledge Maps: A Meta-Analysi - < @ » i¥
Jﬁ r4 concept map £ node-link map % B4 F % ERIC 2 PsycINFO % TR & 74 %>
o

drAp B AR Sena K FAIF 7 e EABS > KR 2-2 7 5 21 p 1985 & % o

L
LBy ¢ BBrE R > @ 8 ERIC &2 PsycINFO FH E g 2 g%+ 7

E\ -

B0 B 1997 E Azl BT § ¢ AQHE 500 &
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80

—&— Web of Science
—— PsycINFO
60 —4—ERIC

50 —@— Dissertation Abstracts

40

Publications

30

20
10
1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005

Year
Bl 2-21975-2005 & concept map 4p B #% 7 = & 7= & B (4L % /% : Nesbit, J & Adesope, 0,2006)

PLA R (conceptmap) - AR L EMT ER > TPV N A MAEMEZ T
ter g en1 B (Novak,1995) » igfk ek - 1545 75 &7 ATEPRA s 1 2 B+ 4

Fe & B 0% o P24 B 5 Novak /- * Ausubel e938 72 #7238 3+ » Novak 3% 11 enpe 4 ) = i

CHFEREEY ST LI NREYEFEL oA EERY TALG - B A AR
bl L BRE RN s L AP E R R o BLME Y R
SR g 0 F R AT 2 L A B enit [ (Novak, 1998, 2005; Novak & Mudona,
1991) - Novak (2006)5 .4 i & (F 5% 2 4 B4 59§ ocerlif 4 8 ¥ 2 e g Bnd
FE 3 Canas (2001) » # MR & FAAR > W AREY FLEVF  EV F oK
ZBIApRE S EHENF U] FERABROEFE > & TR RS
RO I TG EEME AT R E Y R DERE A e Blaniail b 5

% (34% f~ Hhap 4o 0 2007)

1. 7RTERPDEBRALAKE T IR DT R BATR LB R F A g o

2. BAMART AL PeRnEEod Y g%l o
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3 BEAMARTUFHFAL LA AEY s FMATRREI Y TR A& 54

ST ERLIFSE £ Y EFIEURE PR ER RS L

(m\&

)

4. T AR KA ¢ TE A L F DA T PEA B R AT S
CHE R ROCHERE L LT HES LA
5, FHAMABAFTHUELL R CAFEFREFER FOER HH o L0

B B g AR E R ORI -
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RSO AL EREEF Y Lo FA M OMER T 7 K L AL
Benpfmld > ¥ oh B G Ap M PR A & BRI 4o PR % (Hay, etal. 2008) o it 4 &
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(teacher librarians) #ifie % £ 5% + 5 4p§ OB B4 > T H EFEA DRFIZL F
FARE ST T RF R & AN SRR i 0 SRR L I AL
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Library Media
Program
Development

« staffing

o collections

# expenditures

v

Leadership
+ meeting with principal
serving on standards committess

« serving on curriculum commit-
tees

Collaboration
#» planning with teachers (7th)
identifying materials for teachers
+ teaching information literacy to
students
+ providing teacher in-service train-
ing

Technology
» networked computers
* licensed databases
¢ Internst/Web

v v

| CSAP Reading Scores
(Grades 4 & 7)

B 2-3 Colorado Studies 14 %57 & B (4 % : Lance, K. C.,1994)

MBI T N2 FpF AR S WAL KE S LEFRE S e g BAER B KT
B R RRL S KEIHEY 20076 0 2 5 F E4BF o & Assessing Learning
FT7RIIME L AR R SRR P SIRGE » e X Rt hd I AR 0 2
SEREE AT o 2P RN BB A B - SRTAEEBIEL T H%

* g et 1 2 2t LMS (learning management system) £

gh‘(

#2 (authentic learning)

Z= W

VER AT Rrpe R Mg R A iea A NIT L5 (7 o Harada £
Yoshina (2005)£#9 § 3% 3+ itk A 80 ¥ RE 2 45 I T ¢ M BORSE ATRAT
3R BIPE  BE AR 6 A

~.

RAIEE KR - AL o A RS

AT E AR L TR RS A ) L (74 fedeT
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# 2-1 BFEFTAZAZHEII Y WMKF ET (F4 %k Harada& Yoshina,2005)

Tl R HT 3 B2 4
(Information seeking skill) (In the classroom) (In the library)

HOFLOR S HER | AN TREYE D &2 | B HELH TR
42 (Explore the problem or | F* A8 E » ¥ 35 2 R FIfrat % | 3% 0 f2R° P

issue) K TR AR

B gL (Find a0 d4K o s gl kv ¥R
focus for the investigation)

FEFTRGR AL TR | AR D T T R T ReOM 2T

;5 (Plan the information
search and presentation)

= % & T (Evaluate | £ 43 (Take notes) R A S
and collect information)

EH T BRFR (Organize | %32 WirBE dpE 2 | Ao Feng &
and present information) * Fle»;pﬁv i

EHE BB A AR TR DAE SRR ERE | ATERR R B ik
(Assess the process and #
presentations)

ij\g

BA 21 PHERF- BEY EERT BRI T2 3 keiot ko
oA G Y AL LR RS ERR PR A NGBS Y A bR %

BARRE > L et F Y 1 2 § A& g ke Checklists ~ Rubrics 2 #2 4 Bl
(conceptmap) ¥ 1 K fRE 4R * k2t F 2 L AR Ko d R RS
T B A g - Bt B 4 hf Y S gk A G “backward experience” s * %k L A2
BB T2 DY CRDELME - TRFTHF2LEY S A2 K
B AP R TEAT B TR EY A En EARFRERMN DL EFR

(Wiggins & McTighe,2004)

Boisselle ~ Fliss & Mestre (2004) 4p di 42 f ¥ 120 w255% (Asateam) fie £ % 5§ -
L h i F 20 TR A TR APFAL PR Fo 2§ L

P REHANEN T FR R RV A RT R RE MBS T TR
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CRE WAL R G E B RN E Y REPRERR 4 F > Mount
Holyoke College *+ 2000 # & & 7 12— = B3 442 ~ HiFs o KER -~Fd e
B P B 43817 & 5 TTTP (Talking Toward Techno-Pedagogy) == 3 » # 3 i #-F 3

PHBIET R 2 EY RS> TEBIEE T AN R EF L G reehE ive

EEH A TR Rl (TFEpEF A T SR AL PR A

R REFRE AL A LRI R L (PR RFENE R ARG ¥ - &
HoBMEART AR AR EFPRB- LT N F AR OHF L LT
R#* gFEgf LERFEG CHBZEDTR{IF TR 57 - K5 - F
HREAFEEL B R LBHZ2 B AN B RIE > dot - KA R FIER eR
o LERFEFRL T 2 REF S NF Y S Y BB g @ F 4 ok
for vtz m H S RAR Bkt I { A1 i * B E 4T e /< Mount Holyoke College
¢ TTTP (Talking Toward Techno-Pedagogy) & ¥ 7 35| » 4B R & HlF 4 R & T &
SRR ETRAFY S B RERTET IR FE e F L) X R R

FRmiG - BEG > LS B R T eRORE o ARrg gl o s

R0 F LR g o

Montiel-Overall (2007, 2009) 7% 3 45 & » "E ¥ & ¥ BB & g hp 377 £ > o
P FREBIZ A RBETELFTY méd ¢ FHr > BT EER T i
d o FALRFFNLITPTREFRF I NEIT, & CARRERER > @ L REFT -
BIHEFT BN EA gy TR AL E Y EaES 2 (Lance, 1994, 2001,
2002;Lance, Hamilton-Pennell & Rodney, 1999; Lance, Rodney & Hamilton-Pennell, 2000,
2001, 2002, 2005; Lance & Russell, 2004; Lance, Wellburn & Hamilton, 1993) -# B #
BRRBZADRT 582 L0 RARFEER DL P o i 7TFEY S 2%di®i
FHR PG T IRt L B RFR gL o 2 B 2 SRR o @ BlE AER
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A RESITEEERAE AL WM A ARG > B LA AL

A4 i £2(Mitchell 1969) -t § 3 57 T gk ) A ¥ 2 H SRR AT B2

foo AT ARG R R A PRSP 0 A o I M G > F L ER R 2 e
M 2 5 H = - UCINET #_d Borgatti Everett and Freeman(1992) #73 & 1} cid € it 2

TRl > F AL R AL AT TS B FERTRFON RS2 e
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THEE B AT S NPE R e BT REFE - B AL RIRY L
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0 &1l FEEsmms aAR Y BT RBEM ORI 04T FHEEIDME
AYEARY 2 EERPER L AT o bAcBEE B FARA)E LTI E(B)iES B
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BYRUEBRENE AL AN S BRend SR > TR E AR
PROEAS P NI BRERFOE RN Y RREERR LR ik i
Freeman(1979) & 32 11 c2 degree ~ clossness ~ betweenness = & » R -5 & & > @ 24
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q iR B &R @ 4 (broken) 3 F o5 A B A S B ik § R E L BB £ 5
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A GHE R BT - MARFRE MBS ES E TR ST 7 A
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AR 214> P D-E~FoHzehenarg B 11 B &R AhfeR 5 40 Ft &
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s - TRRFFELELCEE -7 SR BARPELALL DY 44 > 2 betweenness &

I
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PE o A AR A B T endp b (similarity) B o &4 G REAEAEE > 1 HHEEYE

AR 7R 2 T EAE B (Euclidean distance) o 4out T iF BIRE A RY Gk 0t Ap iz

o3 2 Fe R FHE L7 AMARY F 2P DE > §RBRIFMAIEYR

SR LR R AR A e - FE AL cn"vff,anjﬁ%‘f’* EHIL Preavg o B4 RpEF
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LAz BILAESE S HE A THRTLES

Rt S [F:S L T By
FHal 38.8333 18 17.31117 -6.260 .000**
s A 70.9444 18 21.43519
B e 2 70.9444 18 21.43519 -8.057 .000**
FHA 3 131.7778 18 32.96264
ALl 41.3889 18 21.84474 -3.914 .001**
3L 2 61.8333 18 25.64979
312 61.8333 18 25.64979 -3.135 .006**
AL 3 93.0556 18 47.00998
g2el 80.2222 18 32.08730 -6.711 .000**
B2 132.7778 18 26.03291
BA 2 132.7778 18 26.03291 -6.019 .000**
B3 224.8333 18 66.77376

21 *p<.05. **p<.01.

L OASPRARA A AE S HE AT R LES

T ok % i A T BE
FE g 1 25.2778 18 1.25895 -5.33344 .000%**
ek 2 32.5000 18 1.24853
ek 2 32.5000 18 1.24853 -5.59605 .000%**
ek 3 42.2222 18 1.94701
xmRl 12.2222 18 1.35280 -4.46082 .000**
QR BR 2 29.4444 18 1.89340
2R A2 29.4444 18 1.89340 -8.66136 .000**
2R A3 77.2222 18 2.37154
#5)1 1.3333 18 1.84710 -5.50268 .000**
B2 9.0000 18 3.14830
B2 9.0000 18 3.14830 -1.54088 142
£ 3 12.3333 18 6.00245

3 1 *p<.05. **p<.01.
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# A6MARE BIERSHEAT B30 %%

T iod i BE L T By
Distance 1 3.8201 18 1.02390 -2.82723 .012*
Distance 2 4.3203 18 1.31212
*p<.05. **p<.01.
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Fend WA kA FRRRE PR B ET AT R o £ 4 R
5o Wik P RGEAF R el 4 = 8 (Burt,1992) o ¢ /7 {4 (Betweenness)
£ 24 Freeman (1979)# M ker PR ARl end ~ BB S 2R PR Y H i
gLe'd A% > Freeman 335 4% — B f %ﬁv—*ﬁﬁ&;& AN f‘éa—*ﬁ Fovagdte
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AR AL SRS B 7R B AT 0 JE D R 2R
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% 4-7 Betweenness #cdy = i A T 2 it % %

TEEk Bk FEL t BMER
Betweennessl ~ 59.5483 18  52.08597 -2.66399 .016*

Betweenness2  105.8086 18 89.66495

Betweenness2  105.8086 18  89.66495  2.45396 .025*

Betweenness3  152.2166 18 148.08876

*p<.05. **p<.01.
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