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Abstract

Students are often felt frustrated in learning math due to lack of proper
guidance and too many cognitive burdens. In the learning process with the guidance
of scaffolding, students are provided with the right direction in logical thinking and
problem solving, which can simplify the questions and lower students’ anxiety.
Furthermore, game-based learning can-trigger students’ interest and motivation, and
enhance their learning efficiency:Instructors nowadays are using computer software,
curriculums and other resources in constructing the scaffold for their students; yet,
they sometimes forgot that teachers should constantly evaluate students’ progress
and give them the proper guidance during their learning process. All students were
provided with the same didactical games in most game-based learning; however, the
same learning situation could not meet the.requirements for students with different
levels. The benefits of digital learning will be weakened due to students’ increasing
frustration and decreasing learning interests. The sprit of the learning pattern in this
study is to enhance students’ motivation by integrating the characteristics of the
game-based learning with the guidance of scaffolding. When study the same unit,
students with different levels can choose their own scaffolds to reduce their
frustration and raise the challenge. Students will spend more time and be more
concentrated on learning through playing games and eventually achieve the learning
goal.In this research, students took a pre-test after they learned the volume, then the
experiment was initiated; students took a post-test after that. Data were collected and
analyzed and written into students’ math portfolios, including their learning tracks.
Students failed to answer the questions would be put into a remedial teaching;
students that were not familiar with certain questions would be reinforced till they
were improved and fully skilled. The result shows students who took guidance with
scaffolding game-based learning performed better than students with the traditional
teaching, and it has significant difference in statistics. Students who took guidance
with scaffolding game-based learning also performed better than students without



scaffolding game-based learning, and it has significant difference in statistics. The
statistics also shows a significant difference in promoting students’ learning
efficiency when guidance with scaffolding game-based learning was adopted.In
analyzing students’ learning process, | found the degree in using guidance with
scaffolding game-based learning and students’ learning efficiency are positive
correlated. The more we use scaffolding the better students get in learning
efficiency.

Keywords : Game-Based Learning, Scaffolding, Volume, Learning Efficiency
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FREDEFLD %R E

R 2 ATAR i REAT T e e eI 1 L B ARG TRAT

PO R Rk Ao ARG AT

Bl AR BT 0 FRPRF RS LS > A BMTLRE

PM sk a3 *#

AR P A Y R

Hp IR A

PO ¢

wIR B

S R CIARE A

R AL

CE AR S S RS BP RS
L m A
b AT A o i

Breg

BE

FE RS TS R Y A i T o SV A B IR B Pk 1o

i mF

v

ER Pk S2E aRLTR R
4 ERIEY o T
3 Y B E AT s a5 $reniy

1 A & By B {oispt 55 A

¢ Piaget:

B RWE iAo BT o

3E PHEL T

03 SR LS 8

e 2R

f—a—i‘ El © },%'Pmp:\;f\?zl_\ﬁ‘(;r// 5,2004;*5’\?‘?‘%&1

TRLATE B

R

;’

B

2003 ) - Piaget ~ 2

Hif & endsghap A 2. #Bjﬁo%lr'z\ 1o 2522

l"’r’,p:\} / 5?

SRV U SN

PR AR -

T RE e S 3 & SEi K

4 ~25% R # i B e Bk i%%ig )‘;bt_,_éﬁq
2~TH anw | daemmn | o BEERT
7~11% sy | ARl |0 fé Rlpen
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2.1.4 P F Y TR

OUTCOME

INPUT PROCESS
Geme Cycle
Instructional B User -
Content T P Judgments \A
|'f | ,} \", Debriefing Learning
| . — » | Outcomes
\ System User
Game /v Feedback Behavior /
Characteristics
'\-.___.-—'
T

Bl 1 B vsat S 8 53
A kiR (Garris etal., 2002)

Garris ~ Ahlers frDiskell (2002) # HRETF MET LG ;I?e LS
A1 - TE;@?J * (Input)-i 47 (Process)== % (Outcome) /2% £k ;4 B ¥ #-73) »4cB) 197
I o akﬁi%J » (Input)-:§ 42 (Process)- = % (Qutcome) = BN A > 4+ - B X
7337 £ (Debriefing) i 5 B5akfr B P & % gud & ) B B[P 40T
- ii%] * (Input) = ¢ z %4 % (Instructional Content) 234\ 4% 14 (Game
Characteristics)
LEHMZ 1B Foflp > "iTd P kit o
2.2% 5% chgx i+ 1 Garris ~ Ahlers {e Diskell (2002) % ¥ iﬁ dp J1BERN g
M& 355 % (Fantasy) ~ R/ P ¥ (Rules/Goals )~ g ¥ 1% ( Sensory
Stimuli) ~ $+ ¥ {4+ (Challenge) ~ #¢ 4t (Mystery ) ~ #5241 (Control )
el R AR R e
=~ igfe(Process) ¢ & 7 @& *  *[#¥r(User Judgments) ~ i¢ * 7 5 (User
Behavior) ~ & stw 4% (System Feedback) i 4 & ZLpP 4o T @
1.i¢ * ﬁflj%”r :
PR EFLRSNE S R PRI SRETIER A& vk

e BT o P 2 ETES A p A PEE R B ol
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o ABAES G > BRKF M RE v BRKE S o M ¥FRN
Y - BiFd ATz friis o Bis. )’j&ﬁ;ﬁrﬁé’w‘ 3]s )’j*u};}, » 5
@éﬂj%ﬁ%%ﬁ’%?ﬁ%iﬁ%%EEﬁiﬂ’iﬂﬁiﬁ
LAYk ¢ o SRR K A F Y A § A RASLE
2. % F {75

AT IEFE R AR FE RN SRR S0 L

(it-H s aiFrrERFEREHNP o Lo fpme i
BRER  FL R F [ SR AER AR a6 P FLHE

PR 5B RGBT R PR o Sl Lk i

HER T ey IR Y SRR R < g

B R ek & Ak R Saafedi i od & WAL v AR -
BEE NP Bl R P LM AR R Sy
FHRP LB ERL .
= ~ ®3%3F £ (Debriefing) : A 25N o F ¥ oug B
ErAR R A AV A L F A G g Ao 4T o NP B BN ah
PHREZFRTE&T ERFL TR o F¢ w4 0%
B a2 R Bl st ar i rin e e o e SRR Y 2
B engdig o
2z ~ = % (Outcome) : ,T%u—i.‘!\%‘f ¥ = % (Learning Outcomes)
Gagne (1984), Anderson (1982),4= Kraiger, Ford, Salas (1993) #-% ¥
FEFENT B I HN ORI R e TR R Bl g Y
&~ %
L By &% L ANWHNPFY 2 % ¢ BPFLE b P chy B
23 E Y 2 % 1 F FREME AR AR M e R oo
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(Dpuad paegs @ pud e By 5 |{E E9f ldp o ¥ F i
ETI

33
(A2 B HAral AR A AR B B e P LT B DR o i fRaE
A B Y X % > TR ArE s - AP R B R 4 o
TR T o
Q)i ut s t Xt o Z 2@ B hR P > A% FehfFiRT
FE N - A RTERT RTR P R R F IR g e R
feifrmpE 2 L P AR R RR
A8y 2% I HFRAF RedEe . pRAsti o iR 240 fop
R AF I T UARE TR - BETEANEY SRR 0 f
Beehh 8 - BREHIRIRD R -
SR S Y T 05 R TR R F 2T R (75 2 5m
FIeRsp T Bt g 2 chw @SR E AR R o R fBAER 0 SR g
FOREPMFEHE VU ALY BN RIS o RE Y HF Y

% o

215N E Y axF o

PR AT SRR S P B A D S REYRELF A T
REL RSP FY AR A LAY (WERB BT 32382 F
% % ,2006) ; Bottino ~ Ferlino ~ Ott = Tavella (2007)§ 5 7 & PF & £/ 348
SR MR IR 4 4 0o B8 Prensky  (2004) 3k i vRENEf 4 4
Y FORRELLA § Lo B Papastergiou (2009):% & ez 258 ¥ 1 B
o4 g BB A S Y 8408 ¥ 2 2% Rosas et al.(2003):% 5 B i 2hE A
Bl -~ Boicf 2 BHEE 6§ A5 Y #8408 ¥ = e Kebritchi,
Hirumi & Bai (2010)7% & #3538 A W= 85 2 6 3 B R A FF AF § =

e BRSNSV HE L DA PRE I RFEY F
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216 WA KE B & T Mgy

MLz FaR T E 2z FaMmEe » » AP EH- L o
Wheately (1990) #Z 3 # 5 B it 4 SART w G b L ¥ 2 8y  PFF
Bat&mdd > RN EEFEY 2R L BB d 2V A2 FMEAH
WEEE Y hE R o @ Bishop (1989) i T A 2 B S 2 il
R REAL - AR rn bty > EFARFTEFR L HF L BFE
(2005) #& & > 2 a4 B EEEF WGk ~ Lok TR P I Dl o
Piv o R pnip (v 203 FaER 0 A h nE Y foinse s T g T

EEZEMEE EY = % sk a8 ot TR A7 B a4 ggE o Fp R

w

RS

T W AF Y et £ & et £ o #p0u Clements ¥2 Battista (1992) 2 3%
EAREY IVRY G AR BB ESTHE RE o FE L M SRS
S VARG E D RS R RS Y o T BT NTAE A R

Pelw G F 4 NGV BEfed b HEWFMErZFMEDEY 8587
W a B oL o 4 3 ot o

2 2 }E‘,\ /_:.FHTJ
2.2.1 % 1%

& \Vygotsky chif i3 B ®im @Y » ATV F MG RRAFRET > L

AN [E
AP kR oS | T 0 T U BIT R R R B QARG hinied B R

o LB R X RF R o @ gtk gL & o Bruner ¥ 4 % 1976 # 3 IUE

% (scaffolding) fe4Ap% & » & ¥ I3 B RAL 5 BHE R A A # (Berk &

Winsler, 1995) - Bruner % 4 #13} ml,’f—ﬁ A 28 g 9RLk =0T 0 6 HIR
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BRI ER > 23 NIRRT EZ B R A ER > BE AR AN
FrFES e chil Fodpor R T 0 @ 2E AR A ARk s AW
RAEZRNDEIFE A BT A ok Bl 5] ok T oo Y{I%
ff-*:;f 1 (Wood, Bruner & Ross, 1976 ; Judith Ann ,1993 ; 3% % 2, 1996) - ijﬁﬁrl’a
BEAPAEE  BRESEED TEER - R E AP AEE BN 2
e DEF | R A2 AP EE - B S E R AREITF -
R D TR | AREARE & o S g BERY 0 A AR
Tk s oty om0 R F e 2E g B otk s et L AFRF 12 h (Wood,
Bruner & Ross, 1976 ; Greenfield, 1984 ) > # s & Az4& R § ceu o B /gég;]»u
ﬁﬁﬁﬁ%$’d%b{z%Q@JwaEﬁwﬁéyo
2.2.2 Jf % i

B2 i) TR A ERF RS RT 1 L dgd S LAk &
SRR S g I EY S g A FEDE Y PR o S
R AP g EFR Y R R AR R Y R4 B
BRI  BH o B b P e R o @ 3 I i
iw 78 4 2+ (Greenfield, 1984 5 Larkin, 2001) - F]p* & & 4 chigfe @ 5d & 4 &
gy OERFEEY FEY CEFRY o iAo B ep e g2
FHORAKPELIRY O EARBEY Fad A b RAREOEY PR
{gﬁ“*%ﬁ% FYFHREL bz -

Dyson (1990) 323 B2 i%e 7 28 &k Ta Bk =

1.3 JE% ¢

REYPFREEVFOLMEF R i gl > ¥ A RF I

HEARY SIEEY FEY o rRn A AR A4 o

20K T

RHREF LRV R YT RO FREY PSR A
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gk g FBEES

22.3 B nF ¥ LH
TR B R A Wootskyzu e B2 ¢ (hE & 452 - Wootsky (1978) 1
THRATRFREFRL A Y B THE 2Tl o &8 Y R >
AT BT L A B - BEFEOFE A S (actual developmental
Iww’#ﬁiﬂﬁﬁﬁﬁﬁ@i%%%ﬁ’%ﬁ?ﬂ? RS ErE S i T
SIp RN RN S AV F e AR F R RIS o T -
B RUB B B = (potential for development) @ #73f Bt i B K = £4p §
—‘ﬁ/ﬁ'i DAt FE EAF ERL TR EY S ES o o R o RS RGBT AR
ﬁ%i’iﬁiﬁ?%$%$%‘$&%§%ﬁﬁﬁioﬁﬁ*?%%%%i

fole b B A A B A 2 B enA iR T plH B R (ZPD) 4oB 2 -

L3 Level of assisted performance

Difficulty of the task

Level of independent performance

B 2 TR E W
744 % & : (Bodrova; Leong., 1998)

SRR EHER ST REERERG ko BV E 5 Ho At

= »

#

;E\;_aﬂz,}q‘%i,r E R T AN e R J\iknbxi Flp e b = grRES
AEE YRR A ARk AL R L
STEAF 4 AL Y ERY o k- B 25 ZPDA S fEFRE R (4

J€_ZPD1 3| ZPD2) 4@ 3 Fl#t - 1T R B % (ZPD)ed: i A F € "L ¥ 23

BERE DL ook a4 e B e TR ERE LGt B

16


http://www.childcareresearch.org/childcare/resources?author=Bodrova%2c+Elena
http://www.childcareresearch.org/childcare/resources?author=Leong%2c+Deborah+Jane

VEEY L SehmA{esoT (X £k 3£ %, 2003)

kR ARE P s e LAY AR EERESLT A H
VETRG REFRE e L R S A E Y ik i faE
;,g,»j;b, KB bt o hod JOEF AKE b enfh et B VTRl R
R R AEY Famraokf o LEb 2 S8 Y Eik SR AR
Frenlffepe R RADEY ERREFE > P GRBUEEYE RIS
VES e SRR F LA RE L Gt o Aok i L RF L i Res
PAFEEV BT RRLL  ATEV TR KEERE RS e

S FARNEY FBAFB AR BV FRERSEY B0 T
GRS G R e o P B R R AT R R

BB e EARG s B AT AR 5w (Wygotsky, 1986) e

Level of assisted performance

Level of assisted performance

Level of independent performance

Level of assisted performance

Difficulty of the Task

Level of independent performance

Level of independent performance

Y

Time

Bl 3 TEAF T RFE W
744 %R : (Bodrova; Leong., 1998 )

224 R b F L

JB e iE = Vygotsky shiT ] 4 B % F2 5 - 2.4 Wood, Bruner f- Rose

m;

BHE AR F R R AR S B HATOR FIEEnE A S @A

hudi
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http://www.childcareresearch.org/childcare/resources?author=Bodrova%2c+Elena
http://www.childcareresearch.org/childcare/resources?author=Leong%2c+Deborah+Jane

S2F EE IR ORRATE AT 0 A - BRI ER S REEd 2 AR F

Ot gl ES T AT > RERAEZE RN NERFT LA :gfj*u{fgiﬁ

R R R AR R R L o4 o A IEF B
P s HET 0 BT R E Y K g B o 2 A2 U AP g
it 4z 41 ZPD (Bodrova & Leong, 1996) - ¥ <~ % (2001) :L:-)’g £ Eﬁf = HE
Host o BEEBRE e R R IR Y F A Y 0 4 TR R R ok At
WA AR EHEE AR Y KT REE R B BV K bl et
Flpt A E PSS et R ARy dszw B E k= fﬁ;%ﬁ@;}piﬁ’;’ &

EF gV P orikieh 32 6 - Wood~Bruner 12 2 Ross (1976){- Sadhana
Puntambekar ~ Roland Hubscher(2005)355 12 11 > fé = A S fr o 83 FE & Y
AR S SN SN T

1. 31428 3§ 8 ¥ # 4% (recruiting the child* s interest) ;

2. f v RP AR s MO8 Y g & (reducing the degrees of freedom by simplifying
the task ) ;

3. ®#FH ¥ > » (maintaining direction) ;

4. %A 8 Y £ $H £ % (highlighting the critical task features ) ;

5. taes &% ﬁ fRA-A 8 Y e fra TeandkdT (controlling frustration) ;

6. 7 = f#4-K 4Lhig 2 (demonstrating ideal solution paths )

Wood et al. 3 45 2} ¥ 12 %?‘le/’g,.xﬁ\xaﬁ I

1. # &#7% (modeling) ;

2. %3 42 £ 2 (highlighting the critical features of the task ) ;

3. # &1 (providing hints) ;

4. #& B (providing questions ) -

Beed& Hawkin (1991)#-F 2 i * * R | F2 RFE L # R FERE
FARAARGARE L P RRA DS P L FRAEADLIFS  KFLER
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Mo ficf B % 5 Fournier& Graves (2002) i & ‘& v ¥ R B2 2 77 3 4
B EEERAFDFL > BHET LG hpz o B2 R 6 RO
R G‘]L“)’f#é‘é" e A B A R fEn 4 B4 S B A e
03 RLHF Y o BT L GE o F 2 p AR &5 Y (Azevedo, 2005) ; #r
MO E e E) -~ £ g2 ARt %34 (Zhang & Quintana, 2012) ;
M b B Y gRg > §ee g4 @5 F & = hinir(Bart Rientiesa,Bas
Giesbersbh,Dirk Tempelaarc,Simon Lygo-Bakera,Mien Segersb,Wim Gijselaersb,
2012) - Doyle (1986 ) 43 3 fg - BEE P H1IE SV UEES AR Fen
FESIH O REY FF NP LD » KLY > JRF BV A EV Y AA
el T RGEBHE R g o Tl L RFERY BEFETRELD
shl ffes > B F V@R SffrR A chiin > TEFY F o F Y s

¢ fa\gggﬂgdﬁﬁvﬁ kR ’i“gii’g-%‘.‘%’ﬁﬁﬂ%ﬁf% DB e RN R A E S iEFE o

2.3 % b5 S8 ¥
*HOE Y LY BT R mq%ﬂ*{ﬁ?ﬁﬁ LR < ARINE Sy Sapl-4

PR AR LRE BT L S BB Y S oA kR

:

& if el 3 (Prensky, 2003 ; Puntambekar & Huibscher, 2005) » 2%k 5% e 3 4
B R G B IR F R Y B RE Y F LB iR
FY Rt ol B uE Y ik o B REY 3T R aeq
3 g o

B R p T Bofoif § B 0 2 B PR F o W iR IR
TR KB RNE Y 2k (Fisch, 2005) 5 ABicibRsat @ de » B g 4
T R AT FIEEPE R P B R R R F ehiadT o FE R R R Ren
@4s 2 # #(Sun, C., T, Wang, D.,Y,, Chan, H.,L., 2011) i 3-8 28 i * 0 30§

SRR R s R T SR PR RS EL E RE
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http://ezproxy.lib.nctu.edu.tw:2144/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DZhang,%2520Meilan%26authorID%3D8838830100%26md5%3Dbe7885d55d881fc0606da51fd0ce2013&_acct=C000051941&_version=1&_userid=1194694&md5=edb7f355bef06b661aee435105d5ce1a
http://ezproxy.lib.nctu.edu.tw:2144/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DQuintana,%2520Chris%26authorID%3D7005238589%26md5%3D2f15ed7845ec90f04cabe3200dff1bdc&_acct=C000051941&_version=1&_userid=1194694&md5=42fe4413cde630a31d8ceec083867b3d
http://ezproxy.lib.nctu.edu.tw:2144/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DSun,%2520Chuen-Tsai%26authorID%3D24345399100%26md5%3D891246f6287ab1d4f1bc5748dc3ecb0a&_acct=C000051941&_version=1&_userid=1194694&md5=4441c2bb7bdd05e0bc8bb419cae1d1d3
http://ezproxy.lib.nctu.edu.tw:2144/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DWang,%2520Dai-Yi%26authorID%3D41862590500%26md5%3D8072f12d6ac83f148621d16da221321d&_acct=C000051941&_version=1&_userid=1194694&md5=cd74633d17033d6b7a92a2f48258fe93
http://ezproxy.lib.nctu.edu.tw:2144/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DChan,%2520Hui-Ling%26authorID%3D46760961800%26md5%3Dda82fd53c00e2d5d8a5266ed3422b42a&_acct=C000051941&_version=1&_userid=1194694&md5=9e0a14c4178394c6abb0575522b8f1a2

FYFPFY R L H BV F PR B i e RE Y e
5

A RCEYFEEY Y AT LRy gk
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ERRE- S LX)

1 W95 Garris % A 3t 2002 # #73% 3 erfic = 2558 3V & 3 507 (Model
of Game-Based Learning) £ % & 4 siend & 4 > Tt i £ Y 5 AH - L &
}’f e HIB s B E & AT B Y HAe R 4477 o AF7 F #EGarristicd
® chlnput-Process-Outcome % 58 p > £ +4c » Scaffolding ~ Remedial{-Objective -
d - RPN E Y o A RARRDE A R AR e e Bpt
GRAEOE YR EZE L FRRNFLREY > At FL gy
WAR > WA B3R Y T BRSO REF Y DR A AP g Y 0T
AR AR FEOEE AR - BEYVE A~ R FRRDE L N R
pechind REBFEP L BRAFREREY > H 0T 2 NF Y #48 > 1FLF
ENE SR TR S ER S UNE E S PR L S |
i Fd G E S FY PR

& o FpA P e

A - B : > %2 ¥R —p #HE —p BRE
(Input) (Process) (Scaffolding) (Outcome) (Remedial) (Objective)
| S ___-/

5 284 HE £EER
Fadel ] o1l Leaming  HHRBEHE  ywp
‘ - Content %‘5 e Remedial and Ihs’trucﬁm-l;l]
Streng,‘ﬂlell _ Objective
g b pams  BEEAB £RARE - B

Game System / User Learner
Characteristic Feedh ai }1!]1 i Profile

(scaol&ing) .
B 4 5y 2%

. g;glerw(lnput): b AR R TR b b 0 A BEE heT

LEE R gV nRcH s o hor B g of 0 i ISR ATDRR
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VIRE Y AR G TR

P

e

(1) & #* t+(Fantasy)

??ﬁ%%%%%%imi%ﬁ%’i&ﬁﬁwﬁ#ﬂﬁﬁﬁﬁ%i
cfe ik sA A T REY FENGR S DFY o

(2)%.p]/ P ¥ (Rules/Goals)
LA P AR SRR F AfriFT R A4 w o e i
oS L EPIMAOPARRE o BIIF R F P L <t iRk
WEHREE s A BRY Fo R P RFAT o R
F b ook

(3)R F Tl (Sensory Stimuli)
FIr ¢ R DBE B R o I RN AR .

(4)# Fu+(Mystery)
A GEN TP T S vtk ah Y O RF Y §
u’%%u{ﬁﬁéﬁﬁitﬂﬁi—oa#%ﬁ#{&t&Wﬁ%
RN I e R g 2 TR ARt s LR Pl @25 reh o

(5)#+ 1+ (Challenge)
Gt PPt EX PR EF 5L R g FEIIRZES
eIR R A i PP AR FE T o @ RSB e B 0 BT
FEIIFISE  RIR LN § ot B o RSP

(6)4=+#1 (Control)
PrpislAzAz B A i dIpE > R Y §EHE K 0 GRS e o T

<

B .

n\\l

AR o B R
- E(Process): ¢ § Y X 2IET B Y K R e w2 B 0 AU
P 4T
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1.8 % + %r(User Judgements)
PR HEBISPPE S R F TN T ER A frd
A BLIET o R F AW E XL FIEE  RAES B ERE ER
R SRR R 2 P SR Y P TR SRR Y N
B oo Bpd 2 DIRALNEIAE > R Y R BN o

AP o T AR SR o P L AR DT 0@ kY 2 ki

3
3

LRI ST ST HRRR R P el > R g A hg Y

i%ﬁﬁﬁ%wo%%?%ﬁﬁ*ﬁ FIRREPE O H Y AT AT &
liag

ETIS

1
2.8 ¥ ﬁ = % (User Behavior)
F e g I A mAE R F ASE Y § 8- H 1A

N R ER RGN Y st 1) 2D Balie o 2 { S

34

e 3 FJRALHFE Tl F R F T mA RS o SpN R e
7o w2 PR Y hB e TR EF AV ILEFEY FRERINERFY
R Y SRR I ERF P LA e KLY REY F T L
ARk S fRALIEGE > WY AR PR R iR
R B PR NE S o hopt B R 3 R ARR O Y AR ey §
PR g P o T E B AT R FER Y Rl iE g .

3.,k ¥uw 4k (System Feedback)

(et ? FRIFNFY P bGphaheizg Y o FFY FHNED £2
FRRE > IV EREE O E o 515 v g ff HAEp X5 ER
PHLANEY S UIEY gy

(254 ? RALA IS H T BV B d - D LT BB Y
FAF LAY AR PR EORE A IR EY Y S
FLi g HEE Y K gy o

~ J& 7 (scaffolding) : REHE * JE 7k 51 d(scaffolding Guided) gL & » #-3c &§
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REAFFEFT @B RFEFEY N FAEEREY FF LR a4 RE
BEEACBRAEF SHRIATUBEIRRRE L DF LoRE P
W b fERL oA Y H ) %\T‘fu}‘g\, P FA R E Y F w2 BAE e § KRR
BORY A TG REE S JHTS 0 T L AR Y F
R e FERN DFY B S - FY T AR
g M daa AvsEY B Y o
- % (outcome): B ¥ B % & 7 B BV %08 Y —g;}%% v @ By dﬂz
Fh R e Tj‘u{fﬁ' A 23RNV E Y ehiz 7348 £ (Debriefing) > » )’j-*u{ﬁ S
{25k ebf 1
1.8 % %2 % (Learning Outcome)
BARF R BYFEY RS m A EHEY P RREY AR
AT R F R Y A o REE AR RE o F 2 REFIFY PR
TR - PR g e

2.8 % & #¥ % (Learner Profile)

p)

FY A eRGpianfie 0 a0 PR R Aok F S ap ik ff
fefrddgh h T o @ B F T E Az o Y A2 R AP ¥
& o g AT e f R fos fed o 3R g BEAES R Y F g
FHRESGIHEHTREN - RIKFLEFTHEY fhoirie ® -

I ~AH f % 5 1 &4 (Remedial and Strengthen Teaching) : #&EF# 12 &35 ¥ —’ﬁ
DFYRF O EFRAHED 00 R{eivERR o FHE A HRF ON F S
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- fii flrige 5 112 36 13.750 1.299
?] T 111 6.58 13.784 1.308
I LSRN A Y e B Y e am Rl K 2 Levene 2 & (7% R
T EFERE o d & 9F T T iE s 1,988 =0.160 > 0.05> Az ¥
R 8RR e TR -
109 Fo%- L e BHF KT
Test of Homogeneity of Variances
FiE
Levene Statistic dfl df2 Sig.
1.988 1 221 .160
Pd RRBErtrod 210 F ©5 0.768> p = 0.382> 0.05
AERFLE - LT EFEIESRNAPF L BANGY nnFd AWFE ~
RRRG I ERFALRL > G MEIIESRG AT Y B BN Y g 4
LHHEADEY P AT LD
# 10 95— 22t FE 5 R 5o R Ba 47 (ANOVA)
ANOVA
i
Sum of Squares df Mean Square F Sig.
Between Groups 655.826 1 655.826 .768 .382
Within Groups 188636.551 221 853.559
Total 189292.377 222
M }E%E 1 3 P5 L U A Y .@E’f‘-"@ b MY B5p ¥IE N 40P KR 2 R
R R RFIEOHS 2F A h R At T TS R4 11 £ Levene
E R

REF IR 2P RS

482> p=10.488>0.05> <&
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Independent Samples Test

Levene's Test for
Equality of .
Variances t-test for Equality of Means
95% Confidence Interval
F Si ¢ o Sig. Mean Std. Error of the Difference
8. (2-tailed)  Difference Difference  Lower Lower
fie-fjy  EQual variances 482 488 -3.373 221 001 -6.219 1844  -9.853 -2.586
assumed
Bqual variances not 3373 220971 001 -6219 1844  -9.853 -2.586
assumed
*p<.01
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BB 4395 39 Aded 120 F 2 BH AW
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Descriptives

score
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound
ik 39 4.62 9.692 1.552 1.47 7.76
ER 39 5.64 13.726 2.198 1.19 10.09
ﬁj (G2 39 13.08 13.407 2.147 8.73 17.42
Total 117 7.78 12.873 1.190 5.42 10.13
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DO
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Test of Homogeneity of Variances

before

Levene Statistic dfl df2 Sig.

2.027 2 114 137

£d Pkt r o d 2 UFRTEF E5 0.141> p = 0.869>

ANOVA
before
Sum of Squares df Mean Square F Sig.
Between Groups 211.966 2 105.983 141 .869
Within Groups 85666.667 114 751.462
Total 85878.632 116

MZEL PRI NBPRRERE PN RER > B 22 WEH T
+ B H LYo TEFA4oR 1504 £ 158 4F=5.399 > p=0. 006<0. 01 > £ &

FoRE osg- HABHEY - st BEiod 160

F 15 o= 2w Spla® R dcsh 47 (ANOVA)

ANOVA
score
Sum of Squares df Mean Square F Sig.
Between Groups 1663.248 2 831.624 5.399 .006
Within Groups 17558.974 114 154.026
Total 19222.222 116
*p<.01
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Multiple Comparisons

score
Scheffe
(1) group (J) group 95% Confidence Interval
Mean Difference (1-J) Std. Error Sig. Lower Bound Upper Bound
[kt R G -1.026 2.810 936 -8.00 5.95
T -8.462" 2.810 013 -15.43 -1.49
B [ET 1.026 2.810 936 -5.95 8.00
TR -7.436" 2.810 .033 -14.41 -47
W [LETE 8.462" 2.810 013 1.49 15.43
R 7.436" 2.810 .033 47 14.41

*. The mean difference is significant at the 0.05 level.

d A& 168 B 2E I Hespt s AF ¥ fo@ BN A4F ¥ e ap=0. 013<0. 05> & &

LR 2d & 12184z T3 dh Bk B 5 13.08 0 4.62 &7 2 F 5%

m-ﬂ
i

¢ A 16 e sl RSN E R BRI FSRAH Y 2D
p=0.033<0.05 » EAFF £ B o LW & 12@n 2 wieHh A A o5 13.08 v
5.64° 27 F MY B2 LB EREET A0t > B RS Y 2 S
B R R EERNAFY 2N D EFNLE

d & 168 g BoE sl Hospt s A4F ¥ i@ A7 Y e ap=0. 936>0. 05> %

(7

It

BMEAL - A7LFRY F2AMHBEADFY St > g BRI ESHRS
EY 2 frBast gy 2 - F 2 FaFaid -

R % frf &= gk W BRIESNNAFY S VR BT Y
TR REFNLE
5.4.2 )’giﬁ 51 3 25E% VA5 Y G s H7

Fok- ¢ EESIESRS Y hF 2 R 111 4ok SPSSiE i7 # Rl g2 4R
SR L d & 1TF dr s TSI ESNAFY wip M il s 861 -
p=0.000<0.01 EFFIAgF -kE> 2T HREERSFFHEFLAPM 7 r0iEL
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Paired Samples Correlations

N Correlation Sig.

Pair 1 A & FipHl 11 861 .000

*p<.01
RS ESN AT Y B e AR A t TR F4c4 18:p=0.000<0.01 +

RS ESR A T c BRIEE I G EFLR -

18 F&%- FREINESNSAFY L WFE A SR AHES t BT

Paired Samples Test

Paired Differences

95% Confidence Interval of the

Std. Difference Sig.
Mean Deviation Std. Error Mean Lower Upper t df (2-tailed)
Pair 1 S - iR 6.577 13.784 1.308 3.984 9.169 5.027 110 .000

*p<.01

Pdrk 18 FATiS Bl T I mpT R 6,077 & o d it e avid )E
BRI R S A A Y S0k T FLE -

Pk 0 G BNV g 4 £ 39 4 5 Rrr SPSSiE 7 g 15 )
N iR e ) A 197 oo BH G ESRGE Y wAp M kS 867
p=0.000<0. 01 EFIBTF K& £ 7 DRl& SRS 4 MEDipM > 7 0 iE5 &

A e SRt T

%019 3% % EREY B M L R el M

Paired Samples Correlations

N Correlation Sig.

Pair 1 after & before 39 .867 .000

*p<.01

BEES/AFY 2 HEA t wTEF4o L 2097 o
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Paired Samples Test

Paired Differences

95% Confidence Interval of
the Difference

Std. Std. Error df Sig.
Mean Deviation Mean Lower 6.091 t (2-tailed)
Pair1  after - before 13.077 13.407 2.147 t df 6.091 38 .000

*p<.01
2l A 209657 0 T ACiSPIT IO AT 30 13,077 A o d St 4T A
Gd EREESRSAFY R RS FL AMBE A FY Ao T HEFALE o
d % fef k- gk B FHEIESRAFY 20 RA52 ol
FE ARy Ao 2 HFNLE o
543 )’%%E 51 3 25E% VAR G 3 A is:ﬂ}rljg’,i,-‘? RAE R AT
Foe= v Bl Esp gy e 4 £ 30 4 v11 SPSSiE (7 5 ¥ 2o (8 R
Sk PR RIEE DR S S RN JE S8 0N RS OEE.F8-2 3 Sl
¥4 21 ¥ Pearsontp B Tk #ic 5 0. 534>0 & & 4p B > p=0. 000<0. 01 £ & ¥ -k

B T g Y Xofe BB RGAR S X HFLIM -

321 Rohs BB Y R R M T

Correlations

s t score
st Pearson Correlation 1 534"
Sig. (2-tailed) .000
N 39 39
score Pearson Correlation 534" 1
Sig. (2-tailed) .000
N 39 39

**_Correlation is significant at the 0.01 level (2-tailed).
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