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Scratch-based Interactive Storytelling Assessment

Student: Hsiu-Lien Kuo Advisors: Dr. Shian-Shyong Tseng
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ABSTRACT

The disaster precautions education becomes one of:the important extended learning
resources of Nature Science course for fifth grade students in recent years. Several
e-learning websites and educational games were developed to motivate the students with
multimedia resources.. However, traditional multimedia resources and games usually
focused on the low level mouse clicking activities and thus-students easily lose their
interests with the content. In this thesis,” a Scratch-based Interactive Storytelling
Assessment is proposed for the training of cause-and-effect knowledge in the disaster
precautions education.The assessment framework -for the ‘cause-and-effect of the
students' storytelling creations is“designed and implemented.on the Scratch digital
multimedia creation platform.  However, students tend to lose focus while using the
Scratch to create the digital multimedia. To solve the issue, the scaffolding of Scenario
Table is proposed with time dimensions including the beginning, middle and final scene
and story element dimensions including the background, script and the cause-and-effect
logic. The scenario table supports students easily organize their multimedia interactive
story animation and allow teacher assess the students’ cognitive for their creations. There
are 245 fifth grade students including 127 students in experiment group and 118 students
in control group have participated the experiment. The experimental results show that
students are very interested in the storytelling creations, and that the students' knowledge
and reasoning capabilities of the domain can be improved.

Keywords: storytelling knowledge structure; Scratch; interactive storytelling;
assessment
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REALGIFL AT fRPF T FHL S BERFAARMN AL OB 1
BB R RETE REA RN AR 0 A F A N BAR%R G N EEE S

YRR AT RRERS SORFREL F AL TPEHE] LR )
CERE N FRBY FMBAIPEERE S ORERSY FE AL R E
B,2008); st PR S E Ee kT LT BB
foASE gy ] PR ARIFRPTIRET -

_‘\:3:
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=
N
il
-
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R LT RS T FOR PSR R T enFIE s 2 R B 3 5
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R H - EN R RBEF LSS BT R o RTINS Y 2 PEHE KT PR
Ribl  Hp 3257348 & THEFE w4 ZHREN4 RS 7 AR E
Bt RS AR TR UL el - F ok Sl FL N ES IR SR S SRS E ey AR S
LA Bl REFRAPNFEY F2§) 2 2@ UG RS EY
SR WA 0 GlAes Ok R S & B4 4a(Tan, J., Skirvin, N., Biswas, G. & Catley,
K> 2007) » #ici=25pi g » 3 (5 73X,2009)% » « 52 E4R I (72 § 9§
B 0 BRI RE Y A2 QIR AR HN BRI PERT N AT
B F o 8- B EFF Y &AL (Hewijin Christine Jiau, Jinghong Cox Chen, and
Kuo-Feng Ssu » 2009) -

Rap LERT PR3N - B aoddlgc AP EFEr iy E
LoD PERET FRAEIN TR c MR RY | B KEFORE LY D
ERAW PR EFGAFLE VAR R 2B E R AR T AR ETE L A
F7Es? LR Aof@ A a4 o (P &R 1 2003) |t AT H AT 3
BN AR RN WY R E 2 R T R SR 4 R E AR

FEFEErEL L NN Y EL

Flig 3 8 5 % g A RS AP S O Rk T L & ¥ e
(Ediger - 2002) (Katherine Howland& Judith Good& Judy Robertson » 2007) o j& 4 = »
plicensa® » R p o onddl  GRPege S E R FAAT kAT 0 A
B (M F 4% 2007) o s ¥ ACRT M EILATR 4 o W F T e - AR 5
ERP T o % B BAITIEN f oakago4F = 2 (Olenowski, M » 2000).Scratch £
éﬂl?h%%ﬁ—i%ﬁ&&jﬁiﬁﬁﬁﬁi;,?ugﬁﬁ%%ﬂﬁgﬁﬁ
BHEp S A5 FivERY &7 TBELSF TR LY TRaid ), 2,y o
B LR ok TR HEY F a5 o AT A KRS e ﬁ*ulé. o P @ 7 Scratch
KEWMALEY e g R e 4 QIR g Ll 4 ol 70 T REHFP
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o8 RIARLEY HapMRE?
- ~ & ¥ #&#.(Storytelling)

N EPRPBEL R B AFLYREETE LS rﬂﬂ’}? % ('story elaboration) -
TE R AT AR R DM oR * > 4R (narrative) frc® (story) %
EEprai g PpF PP b - ALy 0 BRY - BATOPFL B
Polkinghorne (1988) s M4ciil | &~ B &F AN k& dp AL Henle B H
T E AR 5 i AR R anAr s AL E@ﬁ#hﬂﬁ%%a%{fﬁ
T RS LE N (A 02001) e A 32 0 AW EEAN IR
ANUFFEE IR TURFFREREEERY A AT 0 LR AL AP R A

(w.

AR & f@ﬁa—i =y *'.‘Fﬁ e e pE Ry (31 B ’fﬁ—‘!—y »2000°p.3429 )~

A B FRanT AT B hnE Il o @ LR PFE- BV IEL RS EEE

AT R YRy (Truces) > d B e i e R R A Tt 2 0 A FHT
R B (ol § V2002 @ T ®  drieh B AAL S B L)
F17 Rk > e A B i AR e e A R R L T R

S TR T F Rt AR AR R T B R F R AT L E T fRAR A

(#F 7 & » 2000 ; Sarbin,1986 ) T HEMHLYHEFE - 'g R e R R AR et

T R A 20 B ARSI NKRIFE R FHE O FRI N T kB E%k o T A
BArE s ey i % - R g F iz (375 % > 2000) -

et 2 (2005) £ 55 1 §(2005) s 2 @ > 51 % Bruner sEE RIP > FF Ac
FEA-AT g RAPHPZAFLIEMNTE S UM KDL RENT G FEF
FEro A A RTAOIRfR > 3RS § o F Apird 2 ek R & (SX8EHF 0 2000
69 ) - Sarbin (1986 ) ip d1 AR (narrative ) H 7&{;{1 (story) ; Ediger 2 Katherine
W BlE I B R AR NG O AP G ERRT AP e
(Ediger » 2002) (Katherine Howland& Judith Good& Judy Robertson - 2007) - j& 4 % ®
RlEhzeE > PR 2 B ihesd 5 p 2 RS TR DR B L
e B (MF 4% 0 2007) o FI s F AT T M EIR TR 4 o R il - AR

TH LR LT 0 B A AEIL AR % 4o chdodd = 2 (Olenowski, M - 2000) o #X @
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bl fn e B0 R BT AL R AR A AL R B

FECAEFRBCFEFENZRESE A1 L 4T Thorndyke fhsx ¥ 2 i 973kt

i enze % B (storymap) (Gunning » 1996) » 1% & & e & ALHT A ik gy

% 1 &%+ H

# § (setting) BHFATEEL PRFREFL ?

L 4= (characters)  EEscFALEFHI & 7

R 3¢ (problem) ERE A R il o e

P (goal) Ak p R A 0 1 R E R 9

& (plot) HEARL R 0 TR ELD

2% (outcome) R A4 e AL 34 2

F L kR - Creatingireading instruction for all children.(p.216),by T.G.Gunning,1996 -

Boston,MA:Allyn & Bacon.

Foed o AR TR AR (Storytelling) KRG F Y F R a- BAEFS
(meaning) B¥ - 56 B MR T AR ot v 2 il > S E T F
PEERERET R G ARG

L E(story) A% - 4<% ¢ 0t BE 2(events) » ¥ 2 Fenld %

2.%r & (discourse) -4 e ~ FF S FE S E 2 Hipag

3.4cit (narration) -deiede E Ak o £F & B4E

A R B (05 T AGRE Y S R
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REAREERET Y LG HREY kg F e 2L o0 LEFY FER Y5
Bt ARt ar T R fER RpL L cnif 41 B K Egan(1986) 1 3u i
?i%‘ffjﬁiiéﬁti T ARGE AR R PhEL M .

HERYKREDIBP AP EFLEREY **f*“?{%‘f}]\ y
ﬁ’#iiﬁ{;?’gih@Mmﬁgm—ﬁ”*ommmPWW§%¥#§@i
§REYXF N5 - drie b 5% (White & Epston, 1990/2001) ; 44 ¢ (2006) 3
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-
3
Ey

AR R EAGRDS N el AEEFAEIETI R c Sl F AR BE >
g

PR B RAF SRR LA SN L R i o T R A R {0k
3 %tr oo

ZNEE BT > RAERAEBA R ARTE N EZ IR R B
AL R B AR AT 4E3E 2 (MR R 3 0 2006) 0 3 58(2003) G < E K S

GRS S SRV SRS F R R L S s
ﬁﬁﬁéﬁﬁ*ﬁ’gﬁ % (2005) 453308 = S HA R RmiZd v EsAE A
2 J o i (2005) R B-fAd g R EE LT *Tﬁf}z%‘? BAR)Z & nE
ARFEMEN A > 2k (004) HFHAF 2 FZ AT BUHA ) - P BB
WmEERAE BN oaE AL B A A Y + 0% - Roller (1992) 3
ST B wE o R AUEEY AR RRF It 2 ad &
FRrRERE S FEEN O E o Foobo pARPLE AT L ,ﬂqf,fig_rvii
ﬁ»%%’?u&%iiimﬁﬁﬁ%ﬁéﬂ’faﬁyﬁi%ﬁﬁﬂ%éﬁmﬁ
R B Eh MAE ¥ g 4 (SRR 2000) 0 51 EH Y ¥ b ET A
FRRAOG b S R PP R E T HE % A TR - L

miE> m%l%‘“*ﬂiﬁ °

%T’ggr_ﬁ'; ’ FIE&IF’V“)@??Ig_‘i(ﬂﬁJg‘”;&FPP;}iﬂb ) r{iﬂ\ﬂ/?f%:‘;%
IR 2 A PSS SUE SRS S RS SR r b S

FHe i@ HE LG S i 4o MR SARR L Hpg 2 LYk
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TP ERAERE - FFFLHELPRAEFFLES I A3 B Ao
(Adler,1991;Ediger,1994 ) - d + ¥ x> 3F 3 ‘4’)[%}’;%} P R E AT AKERY Y S
FRABENFREL L TR LA ARPLER TS RE R 0 4 AL 5 AR
P RFEAB G I F R EARKE S 2ES > BT RERKZ &F

ST RS TIR M 2 PR LA R B R Y
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- A 2 . Vi ) » 2 >
F28 IR NETEARLKERT P agntiR
SR e T PR

PHEEFEY I OEFREARIFEER T RPEBETREY > NiTA G 4 o
3N B h R o ] B3 T enE e 1 (Mclellan 0 2006) - %)% (2008 )
R RTAPEE A maE ik F F A THieL (Cyborg) i 5 A T
T ﬁﬂb“"éﬁ’k’iﬁﬂ“ cdrifie g s i p 2 Hag A g v el » S (weave)
AT (window) & > RIS 4E 75 c Dol EwF: 3 L FEMER T B -

WREBBEOT o PR AR T AR MRS N BT RRL S

“.J
+

fﬁ%f‘f’\iiﬁ.’ﬂi&ﬁﬁiﬁ# '1%\pr&tihnﬂm£*$3‘ BREFDFEFTRD2IR

RS R O LR BT RENS O RFATEID L LS o5 R0
B R F o ek por Fr g s U R H i RUAEARAR R 0 TG 3 0D

K-12 F¢ R cnde =3 s % Azt F - (Mclellan,2006,p.27) -

Robin (2005) &1 #fF et i ® M A R en™ S8 G > 7 15l F
FVRROF NG EAE - 07 P e & B 4 a 5o fol S
R*HOEFBARADH PR Y FLEFHFEL OB EmIEFT I s P AT B
Tl 78 4 F R A GBI AR F s R
AR AFEE B TS BESPH AW G ARR AR EEE S 6
Gafic o X TR E 2 bl 2P ICPRNARL &2 TR gk & o (HhB 0 2008) ;
A (2006) + & NMdr G E W IT S BB IS AKEN B AT R
BIARTER B wF WU LT3R LT R pREFRRY ch
BB ¥ @R ¢ 42 Microsoft =7 Photo Story -~ Movie Maker £ PowerPoint >

¥ ¢t Apple #iMovie % Adobe 7 Premiere 7= § 4@ * o

Ba o P RE R BT S E R AR AR A Y L KR 2

BEE2ZEY%E T8k RFARGPHAL 2 g kFoAy - A1 %
MEFARGEYFERY SRS ABETY o K H AN ETRF R - B
WEE AT ELEDETZE - ERA R T o Y
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HF A B P F I S E AT R o R Y Gb I R
A2Y %2420 3F 7 8 ¥ o Brian Magerko(2005): 5 s fEAN pl e F A B T 2 F
YRR L FRAFE AR SR RBHY v R EY F AR RenFE e
A2 R ehp) F o Kathering(2007) 4 77 1 8 4 4 ¢ w3t 2 kB - A7 AT
BARFET FATAL R ER > REY KLY R A Ll T Bt f
1IERGCRG o P A TR EEY ’Jﬁfﬁ ¥ gkt pliE ] I
B TR T G ook E ¥ AR HAe o Hewijin(2009) & #v5 A% % A B 2 e\ ke B ¥ @
BAEF A B Y F B AE - BRG] PR E R B Sk
BBt v M 0 ERTHRALIRGE L SRS BA B Y Sk g o pB AP

2B R A LRRETY FAEERFEELAAG A 12

hF % ?[]?ra‘f e E R HE Bk (Alice)flE I AT B Y AN iR kAR
i@ Ay B s AP o Caithin(2007) d i ¥ 4otk L oA S Aedo 82 7 3 ¢
CRUGHGMEFY Tp P DHMEY BV ERY 7 Bk o BT
FlIF2 % 2 F 2 pRA AR BHEE RAR L T TF P B ERTELE RAER
L B ek P - RN A NS A AR U B R TR TR N - 8 - A g A R
FUBK R O VIREF RV DR A RRFR o Re > RF
PFE PR TR SF YLD G L PR BT SRR Y
Wit JHR 207 o RS + AT P HE O VG m T ARETLF Y R
N i o R LR F AR T B R Rl > 2 TAFEFY FFIRH G

i%%ﬁ;ﬁ%ﬁ%?f;’wé@%aiﬁiéﬁﬁigip;’Aﬁ%ﬁWﬁ

gtl"' 33:L ﬁ :i_/gj,IFRJI-E‘F' ) ]E EHV“ E’ ml—)‘l F\ I\J_;,ér"\#B1_—|_.]}i o
d b e BE AR M T i E AR (Storytelling) sk EAp R A T 2 0 o e

FERIHNHADRE MY "FIEMGHEFRTT BT A AP RETREE
#® %71 (Brian Magerko > 2005) o & ¢z » A5 3 #U g F AR - 2 /’géﬁ FaE
¥ Bt o o Scratch e S B F Y T O g EF A FIEM AL P EBERFT A S
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Scratch EJfr 4 21 F sl B c- EATHI F ki S BB NF T EY T Lo
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ferb o 3 BRI B oL R R AR o N R iTiEARY o T
G da el H g A o AR Pl Rae 5 T RES T TR LY -
Comdegrd] ST RAEEA ST 8T8 Y | S0P LB A es kit v F
KAl & s ii}u}g o ot Scratch ikl eriz # sl 5 4 L4 e [ondedrd] | & T
g o FR M 2 PSR LR AT R el B 2 TR E Y
V& 0 T AFF g v Scratch iF G e-learning R Y TS o B3 5 o AR o

Scratch & 5 A it /i & 5 & & * s 4‘?%4*35?&#”5%?#?_’%3@&“5&9 )
H P AR AR T A AR it > 2 H gy

HBH KT A& F]t o 17 # k2 Scratch 175 &y gt 4 ”léﬁi(mm)gp
TR % F MY Scratch it AfRABNF 4 TEFF A RKEZ AFF L E Y #
%oﬁ%’Bﬁﬁ&mmﬁﬁwﬁpiﬁwjﬁé%%%i%?iﬂiﬁ&%ﬁ@
g 4 ehg {75 & E_ Scratch 95 A& (Playfulness) £ 4 mr%(Enjoyment)nF AL g
Yo RS HPEFEY GO ETEAFTE > A AL FRBESY
R EAGRT S AARVEVRE R AP EL NIRRT AREREY

B MEHAEY ASELEY I SFRPERT L ARMBEL A -
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KT BTN B R T 1M R P S T #wﬁmgﬂﬁ

HorRAAR 2 A FRAEY BHBUREY ¥ {58 5 0 4 3 b B
7

AL FIEM RIFE L RN R o

Flpt 0 AFE g REY S MBS E Y R BEA T AR
PR FEFRAPERT RN AL FFBEE AT KA PERT
AR R L %‘?33—‘)5@ FEABEFEY S AP R T RERREEY o g
AP AF BT im@ﬂ,%m%%ﬁ&%?ﬁ;%%uﬁiﬁﬁmﬂ%mi

P TFEE > ZF R LT R e RIEE AR R QR REEY ep

%FQ%m&ﬁﬁi&ﬁR@?k@f?& BALE R Y a2 Aol A
T84 AT BN E AGRIER ?

BOORGEE A K RPF oG EAE T B F ATRA o A TR D
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- & Scratch I #\%FAREY 3235

P BAE Y TRRRE | AKT R L RAKEF AN R RS
VHF s B ERMEBTA  DUHE PG ARD AL gd FY Hp 0
GuUEAEY 0 A BB RET e A B X RAR M Mg Y Fanii g o F
BEY FR AR fAl S PEY T E o F i E YRS TEERY ) 2R
& L ¢ & # @ 4 ( Social Constructivists ) ( Hatano,1993;
Gavelek,1986;Vygotsky,1935/1978 ) » 4r@] 4 -

/] .

i f V- 2 U7 ok N EE
~do iR ) MBS ﬁ'gﬂ";',‘i_(fl;ﬁ*-]/ SN F P RS SR

*

P

-

% mmgsm%

B 4 4% (Constructivism) 7w Z Bl

AT A RB RS FE B Al PR L G RIS M AL P EE

ﬁﬁg%xwﬁﬁ’%rﬁiﬁaja%ékﬁiérmﬁ%ﬁjir%@%Jﬁ

BERAZHE LR - ATEEFETFHFTFE A FF I 2 HEFSRFRES D
AT o F)E A E o %‘;‘ﬂig | 153 5N se F AC i AR P > &R A TR

RLLCEPTMER DL 2 hd PHG orfpRegod i $2 g s
12 i

PEER F 0 A A REAGRLE TR M e

IR REAGRERESY ) WEERG : A# > Storytelling 1T 5 EEF Y
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SR EREREVIEV Fp e 3 N e N AR o 4B R
R Sy ERE R LS L —'ﬁ SFRLATE R L o P F Y G MR I R
Vygotsky #73& 1 T 17 B % | 3 # (Vygotsky, 1978)7 #-m & » s 305 R ALfE /-2
L%u*i@%fmwﬁu*mﬁ%wx?wﬁ#g%ﬁmﬁﬁ’éﬁggﬁﬁ&
BB RS B TR Y RREY F BT RR e

EIEE Y At B iE v 8 Y A2 (Learning Process)enig (7 0 %2 & 4FF ¥ if'f H 1%
(Motivation) £ & 4& (Interesting) - F]2* » A7 7 £ FF & ¥ 550 % ) N E
FpEESE ) > FRZBAF O W 5T e

?M(role)&qgﬂ Scenario tablef9iER
EM ZENEI% B Scratchgl{E
B E I ERIR JBH B L RStorytelling

R od

B 5 334 : i#?"a%ﬁl‘f‘fiJii‘%

Y- BF R E L L Z H(role)sEE §“—‘k:tzb§3 ¥ Tl g
PR RGPS 0 T2 BN SRR B A AR F AL
(Scenario table)fgfie & ¢ # B # B N & T 4wz RS A EHE c - BE R
~E A TEAMLATON e 0 BY FRp Ak F kT Scratch ¢
AL T AGRATEARY PR FHEFFEF TR A ERFF RLT
FHMZE MG )I‘mﬂ—" BPEL 2 BT E MG et A EE A S =B E 8
hrk THEEHEE R PRI LR ERERAER D PV o W4 a 2 03
BN ARER Y 2 BAF Y AR SRR K A
REGFIPEYVERE S F 2 d REFHEDIRY B I FH2ZF MG 5 KT

PR A T AR T M A 4 g o
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S TIRRATAREREY ) Sl L

TIBNETAREREY 1 R AB o PRSI FA g Alapl AR
(Scenario table) » £ 4 FiBptjpl A £ > bk d FF > P Lo MIT (g =
BrR) g R - B e F B3 1 2 TScratch | £ % & i infe -

DRI L BT BN R AGERY O A RE LT ML aE S
M e AR TS TR KEAREY | PEE o eRHl6e

FHAFOR N N
e DRE) YU > &%)
e Tt | ¥4 | Fa4
. G- | @
2 E W%

AR 3 3
EHMA[EHE

B 6 15 (- ) &% t(Scenario table)

A g e p pl2 Y B —Jpl & 4 e (Scenario table) > P i ther By FiEH
FABS S AT B R B R pNERE s R E A AR BAED AR
M2 PRE R 0B 0 0 Al T T grhfe e Y & & B enbl oo L4 97 e ¥
i FenfEfiad > MERNE G o F1E % 2 F 2o Storytelling « 1B 7 i£38
o AREERY  MEAMERSF F LR (SHARE DR 2001) 75 &R
RS SRR B U R R T S L A
REYF RS XRS5 ehs 2 hflh A HERNET TP~ FEHREET T
PRt R N A R R AR o R e F A R A e

FM R
PIEF AAFI BN EFAREY BRP o
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1 e
41 Scenario table e & ¢

rrJF'T\

y-B8EY¥ 1B L TScratch ;» -2 58 %% ~ 3
Bk Tk o A e w g g
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table 7 d ¢ # F & i1 & (=) Scratch £ 33 #95\ s F Agai g iF» ¥ 2 v =
BESRF RS (F EEFRITR KT 1 & 8ET) g Storytelling 4] (F » 1% i
Feoaprhmd > BR AR L G £ BA T FE LR aH o 2 T g
T h —*ﬁ {3 F R il i R S A e L*:“?%?—‘ﬁ X . > Scratch ¥_: =& Storytelling
e Lo WA EEIT R chid R M E RO Arm AR R T AR A S iR
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Ft o AR TIRNRTAREETY B A E L Pira 8
(- ) Scenario table 12 2 1 & (= )Scratch 2. & i¢ * £]i¥ Storytelling > 4] 10 - Scratch
¥ivoen TH L R Screenplay table #ra g iz ipean THF , ~ T4 T
$ & 7| Scenario table #rajme T4 & |~ Thel % | A 53a830e > & 7 T\ A
SH AE THES A R E (- ) Scenario table #ri i T & g 443L

LN S o c s T £

55
S il
27K | gl (= DER
(AR aa o EETR )
BARE | pumes
e D

#E ) ARR  BRLERE(RE
L R BRI )
e
2O\ ARes BT SvEERS
few % )| (s Sl b AR ARSI
e e )

B 10 1 & (= ) Scratch 4% (T w2 "#2:% % |

Scratch " = 78.5% | (realization) e3> @ g7 4 % ¥ 4 Scratch T 5 1 (Faridda
WA SRR T KRR AZ FIEM BRI F e d T v il A E R
12 Scenario table % Scratch i # w3t & SLiLF ¥ +H ¥ =34 > Scenario table ;& § 2
mapping & ¢ ~ % B ~ [T &35 > 2 4 Scratch £] 173 # 5% Storytelling » &gt 5T 4o
WAoT dpih A s I AR FIEM BRI AL EEG
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g Y 1234 > 2 Storytelling £
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AT ARTEE S 2R E E Y ZGAAR 0 F 2 ARE

T 538 mx;;}% o

IRAETARTEEL R I RS AR SRR PR 2t
Mk R AT R B ARG 4 o ME L A RRBA NG 0 ¢ § AR
SRR A R R TR B AR R 0 B R GRA RE  Z TR M
AT R o T 2w R RN A 0 ¢ AR R S R R R A
ER Y N R TSP Sy DS R AN e S
02 AL R FRMAT VLM PRaE TR F RS

IR I ST = R

F %M k2 =W K d F 2 £ iFah Scrateh 3@ ¢ s ¥ AcphiiE ¢ > BiEAEN
Ay~ AL SRR A e g mﬁ?ﬂ%ﬁ CF NI
Storytelling £ £z T 5% B %20 42 5 d@qBdasmle=toge A g & 0 = BT S 4 ) %
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