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Exploring impacts of the completion problem format and
collaborative learning activity on junior’s

geometry achievement and cognitive |oad

Student : Yu-Tien Liu Advisor : Dr. Sunny S. J. Lin
Institute of Education

National Chiao Tung University

ABSTRACT

According to the perspective of limited capacity of working memory and
cognitive load theory (Sweller, Van Merriénboer, & Paas, 1998), the purpose of this
study was to investigate the effects of “problem formats” (completion problem vs.
problem solving) and “learning activity” (individual learning vs. collaborative
learning) on problem solving achievement and cognitive |oad anong Taiwan junior
high school studentsin learning geometry concepts and problem solving skills.

The participants were four-classes 8" graders (N=115). They all participated in
four stages including pretest, instruction, learning tasks and posttest. In the learning
phase, they were assigned to four experimental conditionsin such away that the first
class had to learn individually from problem-solving tasks, the second class had to
learn individually from completion-problem tasks, the third classhad to learn in
3-person group from problem-solving tasks, the forth class had to learn in 3-person
group from compl etion-problem tasks. The researcher analyzed the group differences
of a 9-point cognitive load rating scale rated by participants after each learning task
and posttest task, and posttest performance. Besides, in order to test whether
instructional format were appropriate, researcher further calculated the instructional

efficiency score which is anindicator of quality of instructional format.
I



The major findings of the research were summarized as follows.
1. Thelevels of prior knowledge of four classes were not equal.
2. No significant effects of problem format or learning activity were found no matter
on mental effort, performance or instructional efficiency scores, nor were there
interaction effects between problem format and learning activity.
3. The participants seemed to prefer problem solving format to completion problem.
4. The participants in completion problem format groups learned concepts of volume
and areain an organized way and then listed the formula step by step which was
consistent with what they taught in completion problem process. Comparatively, the
students in problem solving groups solved the problems in intuitive and less organized
patterns. For example, many students collapsed several prablem-solving steps into
one asif in ahurry and others redrew the geometry figures to shape their
understanding and problem solving steps.

Finally, several suggestions were given for future researchers, teachers and

instructional designers.

Key words: cognitive load theory, completion problem instructional format,

collaborative learning, geometry problem solving
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R RS E A (7 R SIS, o PR A NSRRI o] - 52
BRSPS R F RN EL AR

3. AEERAIE foy B T

Van Merriénboer (1997) Ryl SR a8 ko B A A ATEAS 'y i g ELAZHYAHREE -
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g AR IR AR TR e | ek BV R E B A 22
IR R e RS [+ o [ T I NERRE R = 1 AR BE BE (e 52

i

= MEG B R AR

wo Rl e EE 5 B 2 — S R R (e B P o LA 3052 20 2 EE AR {F F 2K
528 AT IR AR R B fap Y — (B ( YD ~ ARSI A SR RIS ey ) JB e
S MERY R » PAE TR SR A& 75 8 =S50 s far o LR B 75 LA
TR E LRI R o RFREA] & (78 77 By [ B &g (mental load) ~ (V45 7]
(mental effort)EidZ22H (performance) -

DIV BT (RFE R R SR SRR ATE R AT BUE B A S BRI -
FEREE - BT R A AFH ZF U R B S ERH Bad AR - O A 8l
BEBER - LEEEH AN T OEETT ) GIEEEEH R
FRIBCR R RN EE > DLSE ez £ o O BBl LS i Al e B2
BEHEAY TR R -EEEHN RG-S M A A E i (Sweller et al.,
1998) - #AGIMN = » O EARMBREEE - RBEREEHIRE - WESHAFEE

R

4

e
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{E =5 > Paas ~ Tuovinen ~ Tabbers Eid Van Gerven(2003)8 &y » /(3B 4% 7 0] Kz Hift
HE RIS -

PRI > AR E R R A AT BT FEEAGER G e — (R AV - NPk
T B EEAEIIR Y OB AR OSBRI 2 AT RE A AL A
H > T2 ELAE F AT AR R (% - ERERT & far iy 25 8 B e AR R B Y =
(Sweller etal., 1998) - LIE:EEEWT el s FACHI ERER &Y T 20E =18 - 7351
By o FEIFOHE - AEIHE . DMEB R REREA IR - ulial R -

(—) EE=UNE

Bt~z e\ ERe A S & DRL HIBRENG B it AR A2 R A LAY O B 3SR
AR EH EERERR - #szala e sspmeimiEry 35 T Bt H = E /Y HAE (Sweller et
al.,, 1998) - @& H R BRIV RA T A IEMER] G [BREE2A Rz E A
EHVREN&E T EBUE - REFE T T (st R 2R/ L B 35 JIf2RE (Gopher
& Braune, 1984) -

R BR=UHE B & 2Rty @HER - Sazal R E M MRzl e
1] - TEERALLVE S5 TT s 55 ~ PEITEGE - IR L2 E w0 R B —4EiR(E H )RV H
PRE R 7 aloréhift th 55 R $86HY A] {5/ (Paas & Van Merrienboer, 1994) -

Paas(1992), & —(EH2 | B —/3H H S8R A i & RAVEEE - {MIAE 1992 FHIIH IS -
[EHE - AR R Bl it 1 51 9 A BUE TR EL B T ARV LSS T
R[S - iEZ(EIE Bratfish & Kfr. 1972 FH& 25 A (L5 N EE T A &R M 2K
(Bratfish, Borg, & Dornic, 1972) - Paas {# F IL{E1F &3 > bhi 42 (75§ 16-18 iy
Feffr 22 (secondary technical school)Z24: {5 Ff = {[E4R 3 RIS AR 4E T - 515
Efh EHAVRI > $ER I E RN B — B EAREUR.90 - [ 1994 F£ATHHF
¢ Paas #E—2 ;B Al BB (study Db FE&E R B —(EPR 7B E R 2
{5 FH A B RS M B L2 B MRV B B (study 2)feEE > FRaT L WA 05 =Ry A]
(SR ELRUR M - 322 B B By Paas~Van Merriénboer i Adam(1994)F| FH BB RS R Zuh7 -
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Loz 60 fir e 19-23 pfiils TEEEAEARME T (HEHE R vs.aufl2
Fipz0) B E M (K vs5) DURESRE RS - S5 2 MRE R AIRCR
SRR AR ~ R - OES IR LR B R BT AR B - 4
REUREFEERY B R ERICEHENE - W &b BB ARSI E— 2 A
(study 1 =.90, study 2 =.82) > H¥Hflv \yE(L I BRI - SHEREA B 5 iE
R AR EHTE -

Sie DIUERENT ISR  AUTTEhEEE L U R R - MEETEEH R

R VB2 SRR FEHIFERR

(=) AENE

POHITHRERY A 2 ] DA R4 3SR E - SR AR S HY A S T (B2 EZ
o RS (b AHED B Y LA R IR RS » B HEFLIEE (pupillary dilation)
“ . Paas £l Van Merrignboer (1994)%} 60 {ir 19-23 Bl e ey S AL (L LU E R [E]
B IR g 2% o] TR RIS Colkr s b 45 RS 2R i A & U7 S B B 48
H by B A SR - 2 AR Lok 52 1 EALEL Al AR 38 HI & 5
2 A EEB E AV IES L2 b B B N S i RS B Boa e Y U -
B9EE S TR EFLIRIRAY TR R ~ HEFLIRTRAYIRIE - BGR EERIE ™ RiTHVBHRIF
[] > AR Z2 R0 AT fagiy5E (B(Paas et al., 2003) - 24 > BlAE N B F 2 fas
ERERE—H el  AEAE B peA s b -

(=) DMEFBRIE AR E 75
SRR 5 UEDR 2SS RIS TR > — R E AL (primary task) -
IRBIFTERTFE (A HERERS > 55— R K (L (secondary task) - ZRE(LF K
ZIE T RHEFPEE ISR - BTN — (R R BEE R AV E S - LB
TR ] AR R BB AR R 80 LD B R T B AL - B S R e ] ~ IE

13



HEPESE AN EESE (Paas et al., 2003) - Chandler £ Sweller(1996)# 87 3 w2 2
st TEERATEE T LRI 23R A E S GG TR & WA
EBHVRIE AR T A F st Frig s s R AL - 23l B Ry 30 L EESE
—ERVRERER A - B R A S ESER 10 FERHTERIE AR A R HIRiT R EE
(PB3E) B - T ERER (ERARBMEE) k> REEBFFR L
RAE S a8l L EREEitk  — (7RIS ZalE A
R ERF > DH R T (E BB I a7 R - 5T REIE RV IEHE
MEACHI & B BB B PRI R S ey o

PRI > AR SRS A EREAI S oA — IS - e B HHEE E
AVIETT - E B R IR R B R e R e S A e IR R R A IR -
N4 A (van Gerven, Paas, van Merriénboer, & Schmidt, 2006) - At 1] fE & i 5k
A (RIS iR A b 2 B R EHS ) Sl Al [El B W T (L 75 T i e
Ke gy AR RS (R A EEREA 07 A E R = ey

aPA_E i = AN B Y AR fer AR (AR, - =5 & (5 F R B R R TR e R UK
TP BRI RS A = o USR5 M SRR AR (BT AT RE A 2R BASS - A5
AIE PR A Paas(1992)(E5THY - H el (S LR R Ay B U E R (E /N R O
LRI A ¢

(M) B aeativARIE
Paas B Van Merriénboer (1993)&$ & T —{EztHE A Z0 IEAREE S T 04
IS DU BB AR RIS > SR RVAE SRR R E s A Rk
(instructional efficiency) o &\ ¢
(Instructional) Efficiency = (Zper formance — Zmental ef fort)/V2
Instructional Efficiency =¥t 55 FHYARUE
Z_performance = E2ERIFAVEERE(L 2 778

Z_mental effort = VB85 SIIIEAEAL 7 538K
14



FLAPTER R BRSSP 7 T B (4 ] P AR EEBECA R St S 4R ~2
A HIRI S R TR AR O 23 17K BB AR DRSS B TR IR Y
KV LT A B s R LR 3y - #egshEs - R ARG E T T
MEyERMEE > Zal B AR E IS RIE A T SRR 0ELS T - 1
FoE B AR M AR AR AR R EBS R BB A A AR s iy O S5 7T
T R (BB AR -

AHTFEHRA B AR08 > PR 2 A R R e 2 LA [RIRY
B - EAERIR B ESE IS B 0SS A2 e R A & -

AWTFUH BRI H R 55 =25 — 6 > SRl o
SN PLIEVES

TaA S S EARIE A AR R ISR PT TE Y — BB Sa T A RN
Higm  CIRft TSR EGETIFEA M PERIRGE ~ BBt o icny B ERIE R s
SL 5 Rl DE T HI KR R 2 e B+ di o225 580 (worked-example) ~ 5g/% ]
R (completion problem) ~ Z3e 1B ISR (split-attention ) ~ EYEHARR
(modality) ~ JTE %5 (redundancy) ~ B52 5 £ x5 (expertise reversal) ~ JEF & H
BUR (goal-free) T - DL EEELLRCR G2 M 1 e (B MENEERIE fa e L Y Bb %
st IR - i 73 S5k (isolated )BT T 2252 A /F HIAS AR (element interactivity) (& HIZK A
S R E R A T s PR R S 25 55 kG (i (variable examples) ~ 7845
HF(imagination) sl 5 Bz SR (self-explanation) Al fy b ISR 22 1 AR SRR & {af iy
2okt asstE All(Plass, Moreno, & Briinken, 2010) -

HREE B S H AR A & e wER E i FAR L HaE TR A - B R A
BERRAE » AU FRIEE RS M ER A S AR A T 18 RACSCR th B 5k
RS Roasea T - sat— B2 RISV EE B W BRI REZ
T MRS © IR Ry 58 il AR 2 R 25 WER TR AR » AR T —6iaF
A7 48 L AT ZU TP ZUBLUCR: -
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FE SR ERESCRE R AR E

— ~ HPI2ERR

RERTTHVEEAAHBRR RS - AU EE ~ 2BEOTREAR G s R
AYRRE - BB A B — (Y ~ B R e BB S Sy - G EE A
LA HIREAAR L A — F-Bz H A9 oilig (means-ends analysis) s - i aEfE 52
AFEFEEE PR EERNVEZE - S5 RE H et e MR > DUk
H ERER AR Z IRy 22 gk B (&l R AR Y 7 A B P A (22
(Sweller, 1988) - Sweller(1988)&% /Ry 3-{tf = {5 FHEEAR FH HAR B E KR (F—20—2F
{1 AR RELFY SIS o AT A2 AR AR RE A AR5 2 T TARELIR A RS I ZE M - 1 B
AR AR A YL EH R N NIERENID A RORHIBR - AG)Ehs > T-F HHY
T RS B A RS AL » (6P (B i R R Rl A mE A B T
sHESE K2 A — s RS MR AI S e (Sweller et al., 1998) -

WERFHA RES LI T A (e e fl2-5) = 30 208 » i@ dthiseE
BhER AR AL SRER T J R TR T T B SR oy A L A S22 5 A AERREY =597 |
PR T ANERRERT S T+ BERE (@HEERE (Sweller et al., 1990) - F{E&EAYEER 2(H
Lh » #1275 R Y B ISR R R R RS B B AR - S 22
HEBEPER » A B B EAEA T (Sweller et al.,; 1998) > HHEHHFEAERAL
SCRF T _E UG - Cooper S Sweller(1987) @ B in gyt UL HE 1257 2(
FERRA SRR (FIA1 clath)/e=d, 3K a) HYFEEH I BLpaRAEEHT A= -
2k 24 0 ) \FERERE - 3 R4 MR R 2540 - EiE e Rynl il
B ~ AR L RIS SRS IS B ~ BRI B - A MTRE M A RIS IS IR B W sH A A (A
TR - HERFI (P B A ] - FE R A RIS S G PE B - R H 2 HH DU RERE A Fr
Rk EHEETI R - /U - BB R E R R R EZE > AMEf
FHH AR ERE RS — i Bie fta ] > ZORZHE VAR TR b E
P N H S L sl & BTES - SREUR - @S2SR
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WA P ER LE e T RE A E B DS I R > HLAE ISR B A RS [ e
(transfer problem)#3Ri#k(E: - BUREEHIZZHY 2 0] DI EEEAR RS - I HEL
RERURT AR M e AR B R - 5541 Paas £ Van Merriénboer (1994)
A E B (o B R Bobt > HFRAEA RIS AT A (HR AR A vs g 1250
EEH S (Rvsm) USSR > B E R A E TR > 7
BUMIE T RER ] ~ 3R~ DB IIIERE ~ DB B AR BT AU 8 - 25
F Fy 60 fiLF i 19-23 FRAVEl pE2ER AR BB D 2 VU RS - R EaEAE -
HE -~ BEEY (A ERER  SRBITVES E B EE: » G2 b S EERY
HH > #if 2B BILER R AR HIRIR > LRGSR PE GBS IR
R EERZM A B

PRI > AR (i Rt SR e SR R BIANSE e AE -
M- E RS 2S o g B (EXRA AR R T RE S
PELBREER 2t T R e A — iR ~ LB DR YRR 5=\ (Smith, Ward, &
Schumacher, 1993) - [Nt E2$2 L T LR G E AR EU R E P25 P ARV AR
{E > He—{E B A FE B 2,

- SERRTREROR

Sepkft R (completion problem) 25 ¥#0i = ERERMIRI ~ EIFRGRITELUERTHY
VR - B R B LARIB TR AV T R R - SR RHEE BN
TREBI S A B E G R A RS ER - HEeR ey B & (E H se s =
— BRI ERE T VB BRGGERAE > SR BB D HREE T 2 RS o v - SR
BE BT SRR RIS S SO TR - DT RS E AR A -
fis L2 S I 230 AR & 4a T2 A so BERUR RS B ~
B~ STET BN WA B IR R B ] 32 AR BT RG22 ) B S0 IR - ek
TEREIEEE 2 - ELSe R A 230 - Bobf ml fe R IR (B A Rl
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HHEL R RERE Fr Y BERG2R RS TR T R U A RS 24 5 1T28 B T UFE
SR ECREAEFE H CE HE AR ERE - 2RI RRE K - SR ERER
A&EE T H#2H BHEG MDAV ER - EMEGHEPIZ S - seflE
RINERERFI R AT > B RES [ B F B ARREAN - [N RS A DA Al s e A
REAN T E A PIFTIR YN - A RER RS 2 (Sweller et al., 1998) - AL
SER I RE R B R T U AT PO B 2 SFUBRA T T Am A ~ TR IR 3
B (2 R5% 33 HIEl 3-3 #fl) -

Paas(1992) L& ZEAS [F RS Bh RSB o B (HatHRE - 58]
o F25) Sl E AT AR T B R A SEERE - B R R
OB TIREER 22 5L o 2l B Ry 42 (LSl 16-18 BREVE T HERERE - EERIZ/ Y
FoaffRls e ~ RE I B MBRPE RS > HOCRE SRR 12 'lEdH » 71 ALl Bl
—TERE 23R - e lERlE R 24 R B H » 2 12 ERITER
53 12 B RS - WFEEEIR AT (R S EARAEESE e FRE A R £
AERERERP » RS BB IaR I BB IOH R | SERR A REsH B R (2
4 SRR S (F AR EREAE YR - AE R 58 A Rl RE B (51 275 i A T 2P
PR Rl > ERREF B R RS » AR (AL EIRE - A O BB IS F > 5ERk
[ETREAH BLa P 2B AR P (AR R > SR AR ERAY OB TITRE -

Van Merriénboer (1990)fE+- = B 2 s f iR bl 57 ir TR E L A5
PR ETREBATE A B & MBI SN LB RS R B R R R Y 2 B - (5 R
SR R AH A R AR (A IR L e R B BT - LS RS R 58 i FIRERY
SRR E BEASEAYIERE o TESS R 40 iR R ml b se - #17
(&= Ns B RS B B B G e A GE S R Se Rl M SR U
TS MIER LIS A2 8 = Ak 2% BB AR R 3R - #OEL e MR A E i H.
(LA (A S sE 4 (Van Merrienboer & De Croock, 1992) = & - » FJ 3352 A H]

REAYTE (ELR S A TR AN e S B B S 8 T R -

W
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AREVEM et M E R S B F R A L R AR A AIaAS i - SRS EL AT ERIE
MR EES - 2830 R T — PG EEBRARR - iEEZH B e Ho
T EGE BB T B TE LR - N e e B Y B EFEEEN
BLEERERARY N b BEIR D RERVIRE R » [ T A MERER AT &eT - $27F T I 430
HIELT » R EN IO T SRS — H A8 EiRHER B E(L - JERME AR EE
BRI H MRS - (& 2 R ~ ARATE B L DU B B AT 5 (Paas & Van
Merrienboer, 1994) -

R TN | RS iEBERE T R B R T - W s B R R
HTHVERE TR o AR R BN E RS 4 R - B TSR - s ES
T =L 52 i [FTRE N A0M T 2l A (e AE B RN 220e » M A 28 - S22 B TR ES
BRI ST 2811 AH B SCRRIIN R B2 it (9112278 B T 20 S (6 R 45 2R T A & 7 iR
EHEERIE K 5 E S SRR ERE e EUCE I e 22 5 A RE IS i &

2B o PRI AN R ERR T SE e R 0 2ot skt » BSR4 i Bt asea L

-

F=H AFEEHEANARAEEE
BT BT UE B S B S T AR R RS MR SR (e ISR AR LA
WOk BT B A R - (SR A AR B A TR E L A\ R
WRESA RO R M FUR T SRR R SIR T AR (R EIEN
AR5 (Kirschner, Paas, & Kirschner, 2008; Kirschner et al., 2009b; Kirschner et al.,
2011) - RILAETE e M 4E G FEE VB BLEAMES, - #EE o FEEEEET
FIEfer > RARE S > DU B SE R R RERT B 52X FTREFZ R 32 B FERCR -

— » EfFEEEUBLE AR
T FFRERE - GBI A R AARE ) - PR EER AR B (3
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M SRS ES O ZHEER A E) HMR RS & BRI A T g -
PAMER A e AN LA ER A0 B 8y - 0] —REERE - SPERR ~ SZEMEEE SRRV TA L
K H BNz AHBGR R B 2 IS (Roger & Johnson, 1994) - 24 {EE1 33T
A (B8 A LB Rl REF ~ B~ SESEE - MfEE=(H a8
Rz By L AL H AT e E i £ > BHFEfE AR o 2Ry
RS BB AU A5 > B A SRR B2 AR AR 55 - BB P AV
RHLLREER A A SR RIEARZERE & - QF BAEM MR AR A E A0

(Johnson & Johnson, 1987) « AR{EIE S AELE S8 » A5 25 [ JEUSRUHS UL
BERafl T - BREMWRAE 8 - DURIGRERI - SESEOEA > flsr=
fit NHYRICE] ~ HH A ERSE B A R ~ (ERlSR B R = L afF - 25

A2 B o IREEART R EEVE 1S ([ SRR BV EREE - 382 A WA 5 F 0
& B AG(E  GEHY5E PR E A SR Y 2 52 o (B —(EE2
BRI AU DI

SR R AR TR~ R H Y 0 5 SRR B KA IR,
o Ry NESSF S S EASEEZ - S {ESEE(Roger & Johnson, 1994) » 5
AR o

(—) A8 FE

Bt \ O BRVIEFUR (R - CLEE - B ity - TERE T =0 4 30
H f%(goal interdependence)yz: pld e Pty « & —{E Ay - (AR A A5 7 -
(=) fEAZE R

ELEN HARR N 122 > R B B 2R H AR R R i E - HoAth
[EER Y DB Tl A & s AR LAY 73 8 -
(=) BTEEER

I ER R A LAt A Y 8 S e p H AR A B ME LT IE RIAESY - [EAGHE
B BN BB BRI LR Bt i BV E S & A H AT - 280 H
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EREFREREE B RSN IR R L B EAGE ST 8 s
AN A & 2 A IR R & B 1 - S FERE e R BRI A & T HEEHE
I B—H#EE5 TR > B R E R E BB P AV R g 2 5
S~ BE - o5 B2 58 1 Ryt A s B Va5 AN E RS i BV R G AH T AR o
TR B B RERT) T RS, ~ e iRy ~ P Et R IEREE % - DU
1 H & (S HE 575 4 HY S 22 - ARG HIBNE & HE & 11 H 1R HISRIRE B
EHVEESERIE I 0 - 1t B A4S Ry & BEE E IR IR O A 1B Ay B H B2y
HF o ST B SRR RIS R e & = T (i 42 22 (Roger & Johnson,
1994)
1. Tt G 4 (positive interdependence) = BIFGHR S [EIE HE - BIE ~ &R - AE
b BEREE E RN -
2. [HEHE B G F)(face-to-face promotive interaction) : [E 535l = Hi%f I B &
8 o BEIE S EES R R ~ SER(ET ¢
3. [EANERE G {T(individual accountability) : {515 & ¥ 2R FIAGE HAR ~ (175
B EER AT
4. A\ JFEEL/NEHES T5(interpersonal and small group skills) : E#8LEE M T 2R I
7 HAR - BN R A R B BTG RS © BN AR(E -~ BRGNS Ry - Fh gt
i~ T R EZE » FBl -
5. [E[#GERE(group processing) : AETT{EAS R B HY 28R o BE 4 A W L B AGAEE 1
FILHRE - G40 - DVHEEE SRR SR E RS H B IR ~ A TRER SR
AR

Kirschner ¢ A (2009a)f L FHECH I8 A B2 » S FEEE R BRI RE (R 5 22
BERES: - FEIZANN DL Mk - EFEERG L B R SRR o e SR 75
i~ Feram B RE 0 RESS [EER BN EE T - DU S E HAERIEE - 5
b EEEBANFENAEEE - 408 5 RS R nl R e fE SR
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EE N EE B ikis - (BB SRR E IR0 ARG AR

(fiEse ) FERERE AEREMEEL - & FEEE R AR AE (effectiveness) ELRER
(efficiency)izs; » INIEL - dEREIRGHE n I S HYER S BIRFER B n ({51525 &
AIERATE - ARG SR E 2 A REERY © 1 E ERG A n (@R B HYEEE BEEFHEDN n
EE R E B ARDHI WA S TIFTERS ARG S AR &7 L
EFREEE SRR HIERYEE il 2 5 RA e A RERAVEEERER
(Kirschner et al., 2009a) -

A FeiRE Bl SRR R v W B L R AT & (R (R BRI R A A
2 R A2 E R B R S (EE R EEh T MBS SR (5 52 Y
L LA ELEBL  TRE SRS S B AR ERYARE R - BR T LAk N RS > £

wo > A RS AT T MBS E S (R SR >
R SRR TwE IS5 A5 (Kirschner et al., 2009D) » AL 5 sl fie SR AT 5

RS R S PR -

=~ BfFEEEETA S R

AT G R - P EREaRI &t ~ NSRRI S BRI » JOREL B 5
A RAEASE AIE T > 3 A R AI & (a7 AU 2 B B A BB R S e A BT R
REAEH © 1R AG TR S e & 0 AR A SRAY T EEC I8 & 2 #i[E /Y (Paas et
al., 2003) » ZHEhG & for ke i aulE] - MIETHBEEE - Rk e Em e & 1F
EBEMNAERTEE) > E R BB AR - ARCRIEE > Al LoRERRK
SRR 4518 DU T B AR IR A R A LI iR E i E AN
e T ~ LR VIR - IRIB SRRV R AR - I DIERE T - SFEE
TEELTERRAV IR ~ S0P E 3 A A U EERY 2 2 R B A\ BT 2 AL
HY1E 5 T (Kirschner et al., 2009a) -

EHREIE HE a2 NAR LR A BN EEHE LY - HafFmPak—
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(&[] ~ SRR AR - (BB AR BN B R A A RARVERE T BO iR E 25 A
GTER LIERC IR « ATHERivEEL R « BB - (RS (ERE O
HEEEE RS RAR - W&EE2 AN LIECEA S > (Er 5 EHIz8
2R BRHTE RN AR BA A S E - K2 > BEEIEEEES T
IREIRE LAY 7S - A AR AV ERE R S & L A8 B iR 2= » JRIARTER
(EIRS A e SRRE 75 2 0 A PR 5 B (5 T A Y A fer 2 > AT (B A P B
FITTE Y B ek B AR AZ ARS N ~ RWABEHYAL 2 a4 (transaction
cost)(Kirschner et al.; 2009b) ¢ FH_F o S EEL B E X & DV H ST IS I EERR
F& » URAEAEEHIZRE T B B RS S e B B e s sy o 2
R/NTIE

A% 2 e (transaction cost)MMEE RIS A TREE: - TRHE AL 5 pe el IR S T B #E
BIVER - £ MIERARGIERENEET - (158 E S My & EE
i SRR B S T PR AL HTBR A B - St 2 B s e & 1A e
(Kirschner et al., 2009b) - {ERZHE AR (ER5HF - LRACAES/E EIRS B R RT3 ~ 52
TR TS FIT A I v SR e s g A T L - B e B 7 e P pRIEE 5 A
M RN - H BT, (TS 2 A B E S DA S AR (75 » £
B B R ]S RIS & e (T i s R A AT » AESTRE R BT T BN
SR AR RN REEE - K2 o (R AR T - B
RERE EHE ENA &5 B AR ARG 2y & ERmTaT
HIVAZ G AR AT & e M SRRV AT & > RIE S 2R 9 (Kirschner
etal., 2008) -

Weldon 81 Bellinger(1997) L8 A B2 EIRSAE[RIRAT IS AR » 2ty 192
(EE OB R4 - TR R B IS EL BUHIERIS B - TR =
AN—40 > B EE STl SR TR - 5 I DA R B S A [
ARSI A 2 5 40 ([EEE - M IRCR SR TE R [F @R ATR AR - ZRifG A

23



TR AN BRPE e 7 B B E B A T BB AP - BEEENBals B > 2
e ET M RAEIRES  — R REABEEIE > 55— KA = A —4HRVERG &
TEENE > [EEAEESE I B UEYIR H - SR - FERG IR EL(E A B AR B 1Ay
HEEZ > HEE R EERG(hominal group)fHEE. (TREIEHF = A& B AV EIEE
£ HPRE®REE) - EieEaE A REEE et M Em b Eka gD -

RS 2 AR TR A RS TIER - SR B SERE R B HRIUE A
FY o ZRIM > LS R e R [ RE A » B3 2 D R e S T R B HAAR R T
ZMOHESS XA AE A HE R A RERY 5 2 Laughlin > Bonner 2 Miner(2002)
b 82 B0U A-—4HAYETFEIAG L 328 {iL 1L <2l & (E R PR AL S I Y R 2R

el E MRS o (T RiB i G A SR AR PO R 5 £1 (A-)) B (0-9) TR
2 B e R et P BB T A2 (BlAn - ARE=D) R R g LI B
T o A (B ATE=D ) » SZai RS = (BB ch A — 3 ({1
1 A=6) » AL TEIREE Sl 2ol A I 5 R B o (RIESHE - el BT
F—RAVESE PR 5 —RET R0 BRI 22 it o R B s F e ¥
kL - &Zahea il DB BRI R R E R iR HI T FIH S RS - TR
ke KBt Al o £ Eme RS B\ SA BRI 2R &Y - AR (e TR
HERE R IR SRR BT S (R TR A R A s SR KB RETE &R T
B HEE U REMEEL R SRR - SRENTFEEE RG] - (LR RIS
EFEEER AN ERRNE - IAMRENERES a5 SR AR EE L
EVEME - GIFEE G - MR - &5 AN H R
AR S E - FRGRS AHEE - BRERE SR A AR R - e S S E PR ]
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