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The Process of Problem Solving in a Web-Based Anchored Instruction:
A Case Study of the Organic Compounds Soap Making Project for
Eighth-Grade Students

Student: Hsien-Nan Chou Advisor: Dr. Dai-Yi Wang

Dr. Sunny San Ju Lin
Degree Program of E-Learning
College of Science
National Chiao Tung University

ABSTRACT

Situated learning could help students to apply knowledge in life. The main purpose of

this study is to explore the impacts of web-based and traditional anchored instruction on
students’ achievement . In addition, the factors which affect students” achievement during the
process of web-based problem-solving are analyzed.

Quasi-experimental design was used throughout this study, with the learning unit

“Organic Compounds in the Soap-Making” for 8th grade students as an example. The subjects
consist of three 8th grade classes, two of which are treated by the Web-based Anchored
Instruction and the other by Anchored Instruction.

The results are as follows:

1.

Both of the treatments significantly improved students’ achievement. However, no
significant difference appeared between these two methods.

The self-report scales of problem-solving ability of two groups were enhanced, but no
significant difference appeared between them.

Verbal style learners performed better learning outcomes in the web-based anchored
instruction.

Throughout the steps set for students to solve problems, students” achievement was highly
related to sub-problem analysis, group discussion and learning style while group
discussion was highly related to annotation and sub-problem analysis.

Most students thought that annotation and group discussion are helpful to improve
learning achievement.

Through the group dialog the feedback questionnaires after learning activities, it showed
that group discussion was the most helpful to improve learning achievement.

Keywords: Anchored Instruction, Problem-solving, CSCL, Annotation
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PEV FeFEaE L LR KR Y FEe T4 0 je i (remember) ~ L

(think) ~ % 7+ p % (clarify)fc 4 3 (share) -
j 1

w

I

P % BRIz~ 5 (multimedia annotation of Web-based materials) > Hwang(2007)

G A B R RS AR L Y B A BBV AR S AR

7o >t B %] 3x3e o David and Dale (2005) %= 7 # IR > 3ige 1 B ¥ M2 F ¥ J" 18 2K IR

pin B RFE A
A B ATy RREF A E Y PE(TRRR) MeESEY LA -

BP0 R 3B TR A GEe R N R R EE R Y hE g s TR

Boo R B e SR A e R AL
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B 307« [ Polya(1945) b % ¢ 3]0 5 - BRANEENFEF F B OHR,
o i Bl RAT s ek a5l A A eE g oA D o ek T L g
et KRR 7OR G § S TIHOREARY R 2 3R TRE
ROREALIE 7 TR chE e o i3- SFeNESR g R AL chojl ) X S R E A
- AR & 0 2006) -

g

o+
=k
7

A L AR R RS 8 ) A AR T

i

- BEF RSN ERI%E RE L B T E e B BT A 6 e

)

E\
w
ﬁ*

Bt B RE 0

(rn

,’E% At Pﬁ;‘ ;F"lz ’}: ﬂ‘f"?ﬁ 4 m‘H.w_ %FEL/P 'Fa;’h' V)‘%éﬁ*%\m’ﬁ}‘

Yo REm AR S e D AN RIS 00 2 2 AR T R RN TAT R

fi—Fpa%J E’f"‘%k ijb),i °
7% #(2010)# ] - B AL B ARRANTF o A Bkt TRy A Doadedo i i B TR

NP Hh ) 2 B amuivfz R £ BE Rob oo #7000 A e el 473 13 PR A > 47 e eh !t

A RS C fRAC AR AT E AT RP P F 2 AR R TR LR
STANBEYY %G AR N R 2P i s s E A A o (Newell

& Simon,1972 ; Mayer,1992 ; 5& % 2 > 2001 ; 2 3% i= » 2005) o #- [ P AZfR ik | # & 4o ¢
ESREEAS SN AR HENERET EESEN LTS S & LES EL-
L F g At e fRanft 32 (Polya, 1945 ; Newell & Simon,1972 ; Mayer,1992 ; 3 % £ > 2001 ;
hfp ¥ > 2002 2 4 > 2003 5 % B % > 20055 %3¢ i= > 2005 ; fA#EH  2009)

FS MY L (2004)50 5 MALFRAE F T 0 kAl AR E H B Y F R

BIP oh eng 0 R AR D AR LR AT
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302-1 RARA SRR

?’ﬁ R % i‘mfﬁ'ﬁi
Dewey(1910) 1. @8R HWIEIFradFg 42 inomt g g & FEE e
2. AITRAL AR DB FRE DR AL
3. BEEBEX I RFAEKR S FAFRNRAFEOT N o
4, BHRABEX I HRATERNOERES R -KER OFFTALEVE
5. Je MR o kY AR ER L o R
Wallas(1926) % 72 7%(2009)3 p,\.x:‘w RE S BUP b LA e o I
1. BRFY S EPIE WEAMTR > WE%JH Foiraegt o
2. [RpEH ?a’i? A EEERE %F\: AR Y > CBRLET AL
TR % o
3. HIEE IR iﬁ;' Lo 35 TR R R 4 o
4. ZFEY D HRFEHIED 15' AR R
Polya(1945) 1 BfRR AL pa i A R {opl & Rz g A ?
2. ®IT3E -E%¥°fffr%fr%.i~ﬁ“m% o BRI LT ETEG
BRASREHIT U JRANA > Tv B2 LT RJZiEAR I
iy ‘E\
3 HEVR FEFRF IRBLEF- BHI -
4, WHE D HALFR B R AT A AT
Parnes(1987) R R AR AL R 2 2 A T B
1. % m¥ ¢ (fact-finding,FF)
2. % BB 4&(problem-finding, PF)
3. % mg+(idea-finding; IF)
4. 3 Wf% ¥ (solution-finding, SF)
5, FR¥ (7enfz ¥ (acceptance finding, AF)
Sternberg(1996) | R X f2A-cniEIR Bt » ¢ F - BH A
1. R 4EFx:a (problem identification )
2. B 4g 2 & (definition of problem)
3. i B Ef%4- %% (constructing a strategy for problem solving )
4. R AEAP B ehsn & (organizing information about a problem )
5. ’F{‘ Jp ez fie (allocation of resources )
6. 38§24 0% ¥ (monitoring problem solving )
7. ;T—ﬁ;_& 38 f24-0% % (evaluating problem solving )
¥ 7547(2000) |1 EmampdE
2. PRl
3. FRE TR FIE G
4, HiFFF
4 1p 1 (2002) 1. ZRFH
2. AdFR R
3. wWEFTH
4. Fh G ERAS R
5, BHEBKEFRLS X
6. #HF>%
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A5 B 3T
T
2 )
SRR

wgL g

AC)
RSN

Fr e AR
FELRAL ¢
A5 & ko

*- BRI FERF - BRROELA -

WSS T - BIEH T E AP o

ERRKG I ERAY T FHS 2 kR BE
S0 4 B FAIR PR R

4, REFRFHINE LERY I RNFRT AR F
SR L PR AL 0 X 3 R AL A R L b o

5. A% EETHE S FHTREATEROL RIS - BEE

Wit (o AR ASTEAL ] — B E AL A -

R REY RO EEEREEE BRI LR E o

TR MY L
(2004)

1?

S e R A A ol B
L‘Tcm\iii-%“

=, =

¢ mﬂ_w «
A
N

i=(2005) TR AR
ﬁ’FFF E’_T' Av\‘}ffrFF 18
MWHFAPM T 0 R LT A hfRAS 2
FAI TR R R
0 AR CRRNE BEC S 3 FAS
EPRR NS ERE S

ok
A;*p

£ 3 2 (2007) PR

R AL R AT

R R e Sl gt
R SN

CE 32831

TR AL

SO ONREOOOREGDN RO

B2 R EREERETET > p REAIF RO e AT g IR A
NEY Y PR RRAAR o B R AP ART BT

1L A3AT (PP FHRETH) KRS FRPE - HIRR L
P R ERPEOL R B RRE A

2. AFTRRE(A 1T RAL) A Vet B o g o vt § Ao 3 - Atk e

30 Ml EHB(FAWE L E3A) £ (T hicm @R NFME [R5 2o

4. lEREFEAVR) CEFBIZE -
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PR TABRLE RO E AP EE - - KEF I BAE G TRl A A
BOTRR IR AT A RAE T R FEERIOMEL  FI RN 2 EFGE A
BREARNE A AAPRRFEEY G P AP ARTEZIEEH A v b P hAERRE
LoRTI BTRINEZAN  PIAEREFEL PR - FIRAREES
RAEfRAG 4 > AR S BB KT g 2 A (K ATk 0 19985 A 2 20065 KIS 2
2007) - WA K g RGBT 0 E AR M DR NS e RS

2L EE TG B BAT LR ARV R LR i 4 (8L 2000)

24 BV hr

LA Y dpd s AR AR pR R B Y R R ORE T R OE Y AP
Foenflgem i F 7 bk 0 BA A AR E Y sk (IR - 2003) - A B RS Y B feen
Péna & 2% ke FRKF (RSB 1995)

YR HRT CENF 2 B oL TG 5 5 - BEA MG A g Y
bt m By bR ARG EHRDLE G HBEET (P ¥4 0 2009) o
Riding(1994)RI:a 2 B ¥ kR B 7 AL B A B it cndFficz — > - BAPF Y KL 837 ¢
EET A e LAEYRRY AL L BTN 2 H B AN RER R
FH A AP TR AEY b R AR L ARSI R L Y o T B

AR NEYEY A EE R L AR E o

AENNEY ¥ eRBR A8 H e ZRERLAEHT VRE S G RE DL

B ARH e B AHE Y F 0 RHEE Y F O T MR ST A TR G 7

(Jonassen & Grabowski, 1993 ; 1 X 4% - 2004) - &t L#pP-chp i + o ARE A HF Y
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FEgd T e 2B EY P LAt §F NG R FLRE

A AR Y FRRE T e el e FHE A T A E g e
fApRE Y R REFFS TAL R 2E 2SR A RO B AES BEF T A AL

Bl Feha G o KA TR 2L AEL 2004 7% THY KM SR REE

VS iR P 7 2 SOP £ % (Style of Processing Scale) » # 2l £ 8 4 4

F_*
=
7&»
b
1%
&N
4
b
\3
44%

Vb e o
ATV R OEY > LERERGILF AT DY F b F

Wik v Zaan i 2R ARY o ¥ Tire s AT F REE S ) £§“*f 2852
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LEC EaEiS 35 PEAE Y
BrEmes | FREY FRE Y
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1P e R A RALfR A Fnde s B P B

1 AR AR OREH > ~ 8 G RRAESTY 22 B KT -
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3 A EZAMmI-mo R AEARY - ST

Sleb P ARY PEREEE PR H L 32

232 AleFA4mitpr B Y THEHLGE AP SY

B Y @ (N=56) @ sk 30 o (N=33)
5 p Tio i 5 Tio i 5
B 69.23 24.70 69.85 20.20
A % 4.46 1.43 4.33 1.53
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1 Bk
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Fxty |0 http://140.128.18.152/wbal/chou/ » o 3 & B & 7 B 2 R  F Y
Boo % RALfRARE  KE 0k RARAH B ER S TAATAT - ae(B R
W FHPFTA) A5 B L 2dH(Faes 2 Emd) ) afa @ as
F) v EE S BHB
2. HKEEY

Rz 5T FRENKER S > BRi 51 B )P K2 5o ) g

FHRN L E o BEFREV L] RRYBRERN0 A FLERT
BHY -BPFESAL P RN 10RE D T R RA i 2 T 8 o (TiE AR

RILE R d cnd 5 RHID o
3. kP

FIER{Reaa gV PSRN paplEdmrg 2P 5 p LR F 2 3% R
imanfiva waihnd 5 RIL A XM E R RIRALD > LRSS B g
VPEAOFY Ak BHBHAR S G0 R FFOmL P EFEFE RP FAA
F50 R 10HA A LA ed 1 NAEP (- ) B SRIPRER ARl 0 B SR { 5 o
4, RREfRAG 4 pRE L

ARy 2 TR REfEA A B A 0 B E e (2001)2 R EfRAp F R
# o gt 4 F Eirdy Dewey frPolya “Ti R A R2AH A2 4 £ - TR HL - S A
Aipd P e TRREfRAZ o L4 oo dhmif s LY H P @A khEa 2 - £ A
73 303 AR5 0 & & ap 8- R4 Cronbach's o 8 5.849 T RE R -

PAS AR EAET B

1“‘\‘-'3

S R L TER L R
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BALG 30 M 2o dix TAFRE NTRE IR E N TaRE N TAYARE
E R AN BA~IA S RERT LASBL c RELAKAF A LS

i

KRR 4 g Al MR R (D)

S

5. R LR34 IE B
FEHE ST RS R fRLERY DF SRS a e Y RN P EF anEs ik
B MAFT AL 2 N R AeT (52 4, 0 20035 2528 > 2005 5 45 A3 0 2006 5 Yen

J.C.,LeeC.Y.,2011) -

%33 FHEpLHHTIEE

N NI T oV
3 AUH T 0 1. izep Ffcifia b &GP HE -
e 1|1 zzep 7 HE > mEmf 3 e aEfa Lo
Step1-2 2 |1l mrHESFTEMPES Y HEY PR S hE B
2. wfarpsRPtérdEad B o
3. MpHGRE ERE? Z RN FREY 2 5 S
T 0 |1 £ *ﬁﬂﬁ”%ﬁ*‘;’m 5B ET .
3R 1 |1 wfafciP SIEp Aph - e e FiFams o
Step3 2. aam%w PrA fee Ao g sy o P BERE LT o
2 |1 D EY AR Y FRl Al o
2. ,;‘b ;Lpa AP L fre oL cnE g P B Ol BN R
DI FE o
| ezt 0 |1 ﬂwrgﬁhiﬁ%ﬁJﬁ”°
W HE 1 |1 Dgp PR EDfEY > P 2 G
L4 ik 2 ﬁﬁﬂﬁﬁﬁﬁ%%%‘ﬁﬁﬁﬁﬁ’ e P AR
Step4 2 |1 N PR g SRR TGP il
#Z o
2. AR LRz E
NEFE 0 |1 @gZomaplFasds .
R £ 1 1. MLfEE L FEle 2 R F o
Step5 2 |1 fEE¥oamr R
6. B Hixsd 4
rAEF R 2 TE S arzed & 0 8 540(2010)2 B2t ireE A o N ¥R S

L poR 0 £ & hp 38— k4 Cronbach's a & 5.849 0 2 B B3 iR L (Fitdkz) -
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ﬂ\/{ﬂ%l’%’#irgf% HEYE 4 o BEr BERE (2010)~r' i RLE - S WL $¥Y

B i E FoR B 4R M- R Cronbach's « & 5.887 > & B B> B 2(fitékz) o

8 FihKEx
AR TEYRHEEL ) LY 2L £Q2004)2 b R A ERAR B

4 #f £ +334 Childers, Houston, & Heckler(1985)% & 1 SOP # # (Style of Processing
Scale) - £ 4 %4 22 BALP - Hjeh S FRAE A LBFF AP BEREDFELS
AW AR F 3 AR L @A AR A A R i R L

Gl BT Fe s eELy o

g

A 4d 24
e R 0 2 384 Cronbach’s o ki i .81 B384 1 Cronbach’s @ %k % .86 °
BA MR T R & D].88( Mk ) -
9. BY¥ EdhwHRFE

AFELED RN S RANFPRE R SR AR P IR RE L RS

Wi g - P (T ) e
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E{EEFE
[01:09] HIE TR :
IEESEREETRE
[01:51] EIEEE &0 :
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2. H T3 E R
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KEZ2E8Y cEVR S &L eRENEY 22N HMBAFESI 57 &5 R
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AT T BRI RERIEZ B ELE G T E e U7 Eu 5 b
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, el fs R I 12 .
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***p<.001
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