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Structural Equation Modeling Analysis
of Factors Affecting Science Language
Achievement Among Elementary
Students

Shin-Feng Chen

National Pingtung University of Education
chensf@mail.npue.edu.tw

Abstract

The purpose of this research is to investigate the factors affecting elementary
students’ science language achievement. In order to evaluate the influence of family
status and learning resources on students’ science language achievement,
multi-group invariance analyses between genders were also conducted. A three-stage
stratified cluster sampling design was implemented, resulting in a sample of 603 test
takers from 27 classes in 20 schools. Study tools consisted of a survey questionnaire
based on a research of scientific literacy development database, an online test of the
oral comprehension of scientific literacy, and an online test of reading
comprehension of scientific literacy for elementary students. Structural Equation
Modeling was used to verify the fitness between theoretical model and empirical data
and the finding revealed exceptional nice fit. Multi-group invariance analyses
between genders also showed an excellent level of model fitness. That is to say, three
factors, education status of the father, that of the mother and family learning
resources, are contributing major influence to elementary students’ science language
achievement. Among them, the education status of the father had a greater impact on
students’ science language achievement than family learning resources.

Keywords: Multi-group Analysis, Science Language, Structural Equation Modeling,
Reading Comprehension
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BP ARy r*ﬁ*‘uﬂ T, w2 TEYRRFT, £ 5 o
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= HEEAH A% (CRS) AR w2 LHER

CRS £##ET+ {5 (4r PDA ~ 2R EHE)  RETETAVAL
XA B - ERERY G et kG R F LA bldrkE m AR kA
(Classroom Response System, CRS) (Fies & Marshall, 2008) - = pF & £ & %t
(Interactive Response System, IRS) (4 2 3 3t » 2008) ~ % % i 3 & st (Classroom
Communication System, CCS) (Kay & Knaack, 2009) ~ & + # £ % %t (Electronic
Voting System, EVS) (Kennedy & Cutts, 2005) % Clickers(Lantz, 2010) % (3!
Bikyur s P r B 02012) cCRS ¢ 7 A {ciita 3 > A5 - 2 B
fo- BRERACE TR FHEFEKEY G FTLET RO EERP BB T RE
T A > ¥ 58 PowerPoint AR A EAT I 0o R HY
ARTIFNEEEOREERF R AT RFFLENT EL 0% T
AECRASPFERETTF AP NERTES S c KFFVE- HEH (FF
%%,wﬁgi@ﬁgiﬁﬂzimﬁ%»ﬁ%’%&&ﬁ%ﬁgiﬁjﬁﬁ
A (2Fmo02008) o

CRS FrpFw ahenisd|3 T 7% > 7 g kpr @ (1)ivs KEAR2 %
L QRAHREHEET  QBERE IR DFET 2 B Y Son L T
Fergd (D)4 EFas e (QREFL - Q)RREFL 1,52 THE
FAE34 ~ARBFYVEH - O)EF Y 2o (vt~ 2 2 > 2012) -
B R AL A B AT (2004) BT edeRE 3 ko BT ER
Famd Mg (2008) AEY EF R FEE 2 IRS B EE Y s FUER
FRSREY R F AT RER TRFRFALE ) DRTEE TR
B AEEFLFREOE T mEE %2 (2008) # CRS i B - &%
&?%ﬁ’F%%%@ﬁ’%iﬁ%&%ﬁ’ﬁ§?$%£%&§é%~4m
B o mpna (2009 B A v kS R B ELELBFTRARE 0 F
REAF A FHERT P27 SR HEL B E S EET (2011)
#- CRS #* AL F B B HFERGFMA > $EFRENH CRS igx BRI
B ood FRFRAEFToREF A ¥ET 7% CRS e T ok o
Abdallah(2008) 71#- PRS(Personal Response System) g » FEIZ & ¥ 5dz » 71 =
B4 4w Pl 2300 BY $2%d 5K ¥ Meedzan - Fisher(2009)
Pl BT & 3o 3k4% (health assessment course) © # » iClicker > 5 29 i~
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Ao A58 B PR BB R 0 £ * iClicker ¥ 1 s
et L E > mPRPKFS 2 TREL YR iClicker -
HE i Tars CRS kT e MR L B F eI  Hf - 4

’%L;” RS AP E R E PR (Lantz, 2010) 0 rEH A B FAEE G 5 0 BHR
BRI E S Mﬁ%ﬁ%%ﬁpp FR I BLIELE AN 3
T IR M AR L R RN ’WPm£ﬂ¢<?«"1+§ié§%@’

%Wﬁﬂuﬂ [ 2535 ppiii”*’&pﬁ£cms?uﬁé§i

FEE T Fe 0 frot LR Y B O GG hiE R e

%~ R F ik
— ~ R %I

AP RERHRFL A A LR BB R F LT F T RKE
safggm 1 CRS ﬁﬂ;%’%ﬁ/ ¢ ﬁ%&ﬁ,% K]ﬂ@/};ﬁi‘ AR MR EF s b eh
%ﬁﬁ/\?r%‘fﬁ—’\ T AT R E ko & sk 5 5 R R 2 PowerPoint 2
4\3 tr pgﬁ}?\c EE R Ig;fr gkm;}»«é%?(gﬁ N ?I?}P\ 2; LA A 38~ ,F—}_’L‘_
THFE-RO AR ARHRERRET CREHE RIRE AR E -
BRET ek 20

# 2 p» CRS &5 &g PowerPoint %5 1t fi &

&~ CRS %% @ %L PowerPoint #

Eg R
ER Vv Vv
F A \ \
PowerPoint \ \Y
ERRET \Y \Y;
KETA L v
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f&» CRS &% @ % PowerPoint # 5

Fi AN
I AR v v
Y e v
" RIS v y
R v y
REE ORISR R TR A 4 y

— B REAR

ﬂ?,?*ﬁ%kﬁﬂi%'% EE2EAP o UBYFE WA ST EESE - £ 5
BAiFrkA FHELSLA CHREY 51X P H %R B 75%
PEIBEY T Nk 8T%EF B T 1) F-T6%THE3R* 7%
EFERARE 2 FT e n e F A AR PR Y AEPE CRS. ¥ ¢ =
PEL ARFHIIF T R ERFTHLfT LT

= Eﬂ'ﬁ.mb’fﬂi

AR BT RHRAEY BT AL ¥ F”“‘“’Lﬁ?’rﬁiﬁﬁi
# * d Smaldino, Russell, Heinich f= Molenda(2005) ¢ & ! % <» ASSURE %
%“%ﬁ\%ﬁH)“w\iﬁmﬁw—imﬁmﬁﬁﬂﬁﬂ’iiﬁﬁﬁ%
EIFEE A P REER e 2 BE
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SITEV K Pt F PR
1 2
o B i RSN
6 3
EREY H 22 O A2 st
5 — 4

Bl 1 ASSURE #c& K :H#3

1.A-§ ¥ &~ 17 (Analyze learners) :

YRR B 0 S AR RE Y R P T
(1)——11}1#3}]“} s hoE S S MR s 2 L F RN 4*1*"?' MG Roo-

@%%Pzﬂkﬂmpzﬁﬁ
(2) Faedei I AFETANEERAE T HR%* CRS thiis% B fig

¥ e m G e
2.S-# % p & (State objectives) :

RE % (2008)iF 3k 0 FF iz * CRS # B KE P 1% RAE
BT BRE B2 B Y PR LERF LR B LAY s
Lo FAFTREIFTAL 2 FRIGAKE IR AT G o BT AR
gméﬁwa?r%mﬁﬁﬁ&ﬁm&%,_ﬂu%m’ﬁ%n?# s %

FREPFHBEAFTAL2FE AFL 0 0 AR A A EEE hFT R
iﬁ:%&ff’%Pivw%P 9wt CRS #1 6 ¥ Timit & » 1%
RS TREY RBEY P
3. S-iE B K F 442 %44 (Select medias and materials) :

ERFHING Ao AP LR > SRR ARE IR EES Y
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Minw s AFETERAKZTPM N TEI RS CRS fi: @ ok e 0 R
EFnErf4 s Fuered, - TFRRY 2R, - TFRHE,
B R A S I A N Il £l e R
4. U-# * A8 fosct (Utilize media and materials) -

T RBKEFEF A CRS KERB Y EFE X Y2k 277
R ifgde R 3o

%3 % CRS e Pl > %4204z
1. ERERE > XA MEXA
2K E P RP

LAP askd ¥ @ % CRS e p oh
F- 2 é%r“”ﬂ' R he FENRKEoE 4
WEY B E L R

L@%ﬁV(RS@%hﬁ

o 2215 g
1*%pF%ei%%m$
ENERE <2 BoE B P B L L
.ﬂ-CRSrﬂ&ﬂ¢%ﬁﬁféo
(1) #2435 ﬁﬁ-*iﬁ&%%.rmw£’£zjm%mﬁ@#ﬁ ® (Ao
:LH 3ﬁ*w%;+’ E4otESLE o B CRS 200> » & (=4 4 ope § -
HE LA R {ﬂalzfﬁﬁwr%ﬂ‘MF{;ww@apaﬁ»»L

(Beat Gerace, & Dufresne, 2005) > 354 387 ac =~ £ > EHE 2 ¥ 0 & 30 §)

llesp R Faes o

-~ IEP LEkE Y @Y CRS B s p ah FRERT VRO Y

THEEE T RE - BiEIFE EERET CRS » = % - §%TvV 2

5 - ‘*’%p ﬁ*wé”fmﬁﬁ %

B) %= ~w ¥ B4F % CRS rKE »§F% > 4rdk 4> LRFEF AR
PEo 3 e & kil o

;
g

- ke

@
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#4 CRS @»Fan4 2% &3m0

s P ik ph
EkE Basonpriz > @ LEREE L iy AR
R o P EIELINE 35 2T AR S0
51 4e 6 1 @F%’ﬂﬁﬂﬁﬁﬁft3ﬂﬁﬁi§%@%‘
PHRNER AT R AT L LT %
rE
&%ﬁ%%éﬁﬂ’ﬁmﬁL%%iﬁﬁi{?%ﬂﬁﬂm
REER - REF T CRS 28 F o LEUBBEREER
i —ﬁﬁ%;§£ﬁ§4‘ 2. HBEY NFER
B o 3. { B4 LBy
L ¥HEFLEY )0 e
T kw0 12 CRS #2d7 LAREARN B iRPR e
KEERG - 2 BRARIITE S 2 82 NmEp ¢ HEEN R
¥ E o HRER 0 R H W B EY g
)
Q) ¥TF AFIEFHFTANL2FZRPH BV HPL LB 12 H CRS
ﬁ”ﬁ?miiﬂﬁwé’”ﬁ%iﬁpﬁiwgiﬂfﬁ%§ﬁﬁ°
5R-& 5 ¥ —‘g{ %22 (Request learner performance) :
FHEE SRS RPKFEFEPES K E - @ CRS &
- E=HI PN L= X s R RN i
6. E-:=#(72 i ) (Evaluation revise) :
?ﬁﬁ@ﬁmﬁm¢aﬁgﬁ%%?’ipiiﬁéﬁﬂ$~**“%~

BACEHAKRE R L CRS chg 2 2 §% 20> NGB 2 ik &5

FEFEIOE oA

Py e gy 1 B3 o

WHRLA

ﬁ»v‘i)@pi
?’;HL'\% i",% %/?

RAL AR R mPi“W S FRE 2R RRH S
FRFSCBYEPELE O AT o2 o

33



BRI B S TR NG

FERHH

EHIE A TS Y DG - BREEEMHBTR
3 ?*’k’ MY /R X 2R YRR TR RZE ARG
,_rv;tj\p;Z EES T A SRS RSN TS F (2004)erETF 2
; c T FEAEx 2w, ~ TFEAZ ia‘ﬁf'FﬁﬂbJ TR
g TERE >R Ee B o NEE- AT

‘ﬂ‘r‘
q&w#

A=
o
’
et
S ow ]
W
Mg oy
kg

@r%ﬂiar%%Jﬂﬁma’@ﬂlk 254 5 2 (2004) 0 TR N B AL
ﬁ?ﬂ:’?’ i fﬂL g B 1;‘ ?,gb **"’57 p;l: NHREE \;Lﬂ%%&%ﬂigﬁﬁﬁi
FAARME L v R R R B KS ?‘JEH\B PR G 2L A e BEG e AT
ERCEE e J6‘3‘\ A:\.ﬁ)%—‘?fkg’& N rfﬁ-\ﬁ?f{rﬁ??’rﬁh—‘%i s ) r TS f;;;
KEWFNT NRB o F52 /)@i#ﬁz"kJ‘rd‘\)%&i}@?l}’ﬁ 21 5438
FALELFAZT 2 EZ HT X 2B 6 TR 2w u;i_,.z;a;
BATHRRA L AEARM AR umETHEE RE >~ TFRBE,S
%3i$c%%*ﬁmﬁﬁﬁﬁiﬁa$£%&ﬁ;%gﬁﬁ,w: RN E
FPEERF AN B TF AT 2T 54 N A HTR

HBE s BAEE LS @?ﬂ%@uﬁgbﬁﬁ,ﬂ%ﬁ%hﬁﬁﬁi
BiEE ) o BB FIR G G o R R E P TARM A L T URET &
WIREREPN 7 L3R - ARG BFH#L Bk - ¥ RHAE2LE L
EEFFMBRBFNEOT R R R REEE0 F- £ Y T ARK
B dx 30— =+ Cronbach o # P > ¥ 3|eap 38— 5=+ Cronbach a & 2 .83
Nunally 4= Bernstein (1978) % 5 Cronbach'sa 7 & 2 #c /i % 70 I 98 gn
FEARRRE-FIAFTLFAL 252 FARKED & Frﬁﬁﬂ—ﬂl““
(EDE '8 5575 &

EY P ELA LT REE T2 IRKELAS LR - A8 8
¥ p Tuan, Chin, §= Shieh (2005) #t¥h®hR* %5 > ¥ W R H & 50 # - & %%
FEFIEFE T REHREN V- &R Cronbach o #& B > (73] ep 30— R &
Cronbacho &% 900 2w Ren a BEA 75 1 .89- F"%*' i Tl%ﬁéﬁz v A
2 p #oaxa; (selfefficacy P SE) : 8 4 8 % 3 fodp M oidpf > 3 B EE@ A4
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AF G n HAREY TR R(E 7)) bAr 2HFAL 2P FHE S
By RIENF €0 A F Y K¢ (Active Learning Strategy, ALS) : § 2 §
YRR § B g - B Y ks MATIORNE U i s B ik i
Zp AT (L 8 4L) 0 bldo o A A F Y AT € ERIEET L NREY §
iz (Computer science Learning Value, CLV) : 4 A8 ¥ 7 "qeiE 427 » i 5948
€ T HDp B A T R E F i R E (5 5 AE) 0 blde s A TR
PRER S FLAPFAEY T3, 2P & (Performance Goal, PG) : § #
EY R hi g P, 3 WL R At AR LR R s R e
%*’aiﬁwﬁéﬂﬁi;ﬂ#4%ywﬁwﬂ$ﬁ%§%@z{£%ﬁg
AL ‘)’I%B # (Achievement Goal, AG) : § 2 L F g5 ¢ » ;’ﬁfd Mf%@

E AR kR X p e m*%/@,(* 5%8) bldoo Bt P AW TL“}”;“‘
pEE R F A F R 8 Y kB %) (Learning Environment Stlmulatlon
LES) : &2 28 Y R %R 7 > H3WRFTEFRETF 2 TR X (X 6 X) >
blde o MR FEREFR 0 T XEFRE G R -

i

A~ AHERESW

{
mt

g G & SPSS180 TN L 2EFRIKEEYHBE LD (SR
EaokreFafcii bk A t $5% - effectsize(ES) # 7> Cohen(1988)
351’535*?"35775%’5'\4‘* 2 A gl i (small)s A3 2~5 £
TRWEE a 5~8 2F4T "?""?éﬁ%’riia“‘i % % (mediumto large) > &
B REATEFIMET AT ERFALAR A ttﬁﬁ’fﬁﬁa,ﬁljz‘.g;gdﬁzguﬁ
RV RBRFTRE PR 2 7 ABIL B TREARBED
ArE(a) st A7 F2 va AFLRFE MY bldet (s12) AT mE 12 o
L AR LY B g

A
s

B REHH

KFT G NS R AT RAT T P enA X Z BINA - AoitdeT
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CRS i » HEHE L TN AX LY S 0P LRP %o ¥
b dheh TFEUE K AR R AR RT ER R =
SR t'y%‘:*;"&‘—"T\S e EFEE et CRS (%, wgr24 #* CRS
m?‘]’%,._x_‘;t NE rFHPEL R Fg;,,-u £ B(t=174>p> 05) p &5
Patterson, Kilpatrick f= Woebkenberg (2010) %= 3 % Ap i > 7 % 28 4 eh-T
ok R HEL  CE R HTAR cRADITAL 2R A S H I A
Pl OMEFLRORE AL HSHEA R EF t TR BEFRT
FREBHRENSIGAETAL 2AOBE THUGES e 2 EFLL
(t=2.23, p< .05; t=0.90, p< .05) » @ F fp* B P02 T % 23k (T = B f?
koo - B RFRAED rﬁ&?%iﬂ’l\ﬁ R ft;ﬁt%ér%;i" , 4)§ EET

iahk LRI RERRES L OISR - BGCRE2E (s15)

FUREBREAGrEE R 2 R ER- B AT EfFS § o
CRSHED LR AR R (02)

o

55 FRErAEE MRSt S RI-ESHEE £
F & 2(N=51)  $pee(N=51) Effect

B tie piE |
M SD M SD size

TME > A 88.21 7.12 80.45 963 223 .01* 1.09

THET BRE 89.58 6.34 82.55 876 142 12 111

Tk 90.82 4.73 81.58 889 090 .02* 1.95
T & 2 iTH N 87.56 6.75 83.24 10.35 052 56 0.64
B 89.04 5.35 81.96 796 174 .09 1.23

¥ ¢ *p<.05
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— “CRS AFZHZAFHRZIOERAZIBE

ERELENE Mﬂzzuﬁ%m HReH ) 2 TRt Fy B
BehdZ IR | A 2 5 kihiat A4 enid % o F 5% e SR e cha ] TR iﬁﬁ t 4%
7 U (ke 6) 0 F Sl (104.79/7.49) £ $H e (10468/7.13) i il
BAF PR ETEELRL TR LAY S 2 F 2 R L e B2 KR
LG FAEE Y s o e s i CRS R &SP SRR fu;%
(v NF %284 (122 96/1872) HOECRE 8 3 & 4 R ¢
(105.64/10.09) - F Sk i e g 4 & 1§ Asip (SE) | ~ Tid &Y (ALS) J
E TE Y g ST (LES), = f@;@fiiéfll.&wi PRE ¥k (p<.05) A
Mo TV E CLV) 5~ T2RBHE (PG) 5 ~ TP Hk (AG) , #
BRI AZFEFMHLR - 877 # M ) Fortner-Wood % + (2013) %= 3
BER o FRENE AEYHW S G 3 TEY 0 s {ETOEEC A LE
Flid o~ jAEHC R RI AR R AR i

<

\'ﬁ i o

%6 HBWEEIHeoHBE DRt %

iR R L # 5%  (N=51) $p8 2 (N =51) )

v R M SD M SD =oPE

§ # 2% 4 (SE) 2029 501 2036 517 009 .73

L HY {(ALS) 2619 439 2623 423 035 .90
T'® ¥ % €£(CLV) 1516 358  15.15 329 015 .87
# .7 #(PG) 9.75 2.92 9.32 301 028 51

* 3 8 #(AG) 1482 331  14.93 319  -089 .36
£y ®H#HF(LES) 1858 425  18.69 446 054 .83
LS R-L 10479 749  104.68 713 026 .92

*p< .05 **p< 01
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27 BPREFRESERE SRt YHREESHELR A

i N S FH&2(N=51) #pRe(N=51) i . Effect
Iz =R .
v R M SD M SD P size
pAaciz(SE) 2545 511 20.92 3.78 167 .015* 0.89
A E Y R
3123 559  26.46 402 134 .023* 085
(ALS)
T RE Y l% =
1834 392 1545 387 165 012 0.74
(CLV)

% P #(PG) 11.43 2.75 9.57 3.22 0.89 0.46 0.68
= ,T}u A (AG) 16.27 3.62 14.31 4.01 1.21 0.25 0.54
BEYRBEFT

23.68 6.15 18.23 3.46 0.98 0.041* 0.89
(LES)

R R 12296 18.72 105.64 10.09 121  0.09 0.93

*p< .05 **p< .01

28 FHeEVHPEL LR Rl At T %R ESHEE L

0 3B fs i " . Effect
tiE p i

M SD M SD size

A 2%it (SE) 20.29 5.01 25.45 5.11 1.07 0.008 1.03
aEEY K (ALS) 26.19  4.39 31.23 5.59 195 0.016 1.15
ThE Y § E(CLV) 1516 3.58 18.34 3.92 1.29 0.814 0.89

# P &(PG) 9.75 292 11.43 2.75 0.12 0.825 0.58

& e B #(AG) 1482 331 16.27 3.62 1.45 0.36 0.44
g% %54 FI(LES) 1858 4.25 23.68 6.15 217** 0.006 1.20

*p< .05 **p< .01

FREEFYFPLECRLR G AP P ER MR TR
d %\ 8 é mﬁ'{%&?ﬁ ’ ﬁ_f’?ﬁj\p -4 ttg f’”’b& W B 18R ﬁiﬁ%iﬂﬁxw ,EJ
s £ o p Aokl (2545>2029) A BB Y Res (31.23>26.19) T HE Y
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i (18.34>15.16) » 4 B {f (1143>975) ~ * 30 f (16.23>14.82) - 4 ¥
HH A 7] (23.68 >1858) 5 p At ~ AREY K2 EVRRFFANTEIHF L
£ 2= v R h effect size « ¥ F 2> 70 > g B %+ # 5 Johnson v
Lillis(2010) ~ Kay (2009) ~ Kay 4= LeSage(2009) - 3-|- 7 (2008) ~ # % »¢ (2009)
FELF T E M 58 CRS {imf i R BF 2 DGy i o uTig- 4
#3731 CRS Xt eG4+ EYVFP Lo RPPEE S45> AifdeT !

(- ) g £ (SE)

Pintrich {= Schunk(2002) 45 ! » ZEE 2 p Hosca chig = > @ H { 5 a4
TEHpE Y R T UREFEY R EFLEFCENEY o EBERE P
S} AAmBS s GRS YRS el S0 Y T
{apaiFEfd 24 o & 8 2% 7> CRS ki p iy T 30E K5 e
2029 2 3 (502545 T E D BEFL R oL SR EmRE R L (2008) &
TAR-ROFA B de HEY %‘TU{ H#cEp doyd PREED A
?L“’wi?é*‘ﬁ*u%’:r TR SRR PR G VAT G Leﬁ)fwé e
HAEAE (s02), ~ TRE G "»‘%@—“5 E?F;%“ »T}LE!: ffi 5w B X fF et
RPenft R 0 Ry Bow (548) ) ~ T 7 iR 2 3Renn FIEE T OUBR A R
a7 18 (s35) 4
(=)id-FY K& (ALS)

Linnenbrink {= Pintrich(2003) 45 &t » Fe R ch3 #o 7 R etaE = ;a‘vv§ i
ey 17 o Bransford(2000) % 4+ 33| > MR L0 B Y RET iR B
Mo AT F RSP e PR RS B Wk 0 p R
4 31® 8 Y a8 (Gier & Kreiner, 2009; Meedzan & Fisher, 2009) - j& %
¥ 4> CRS Hv& gy i8¢ % gé'g@-ﬁiﬁ’g Yoo fsplT=E (31.23)
Fp)(2619) B 0 B SR EFAEFLE > 2% Elliot(2003) G f H
WApi > BT FEE ARAFRFLAIBRY o HAFLXFF O
g Tig T ArE poe YRR S > 1§ S e o (4 (S29) ) r.ﬁ + RE
AE S ﬁﬂ%ﬁ—?‘? £ otkv N iRGE < FenE Y (s31), -

)T wEYHE CLV)
g R B AR RO (TR TR T F A A FH Y B
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To# xR € P E o & (Reif & Larkin, 1991) » % iR E 2 K op| T L 20
L2HBE A ABGFF GRS AR TRREEPE S TE8 T
TAERRRITLRETREEM A B RET o BART RV B
BT oE (18.34) waiip] (15.16)EF “r#e® > R BET X3 HFLR S @
254 CRS % > 847 1R \x’;ﬁ‘;%—k }_m'a‘fél“* C bl B2 pmike &
A TRl T R R S TR g AL R E L Al (S01) o

(z)%2 1P (PG

Greene fr Miller (1996) 45t » b 4R PR s g2 - HHY Y
B dris g A e E Y Kk 5 d 3 CRS v gt B4 2w Y
f‘—"lEE A mé{F—,ﬁ: B EA LA ERMALARES BB KR B2
H*P(2007)f]+u:}ﬁ Mo ARECTBAKER N %% CRS ()8R E%xF1
PE-NERER > RBOFY BE KL 8 Far F%KEE S L B R
1 975 w2k 2 3 {8 Pl 11430 Bg iR CRS w5 » R 4P e B A #ic
4 F oL fgj,;\eimmg:g*,a RS E S LR e
oS X RGN E GMER 0 @ e A g g ’ﬂ}csg Wt . (s12) ) ~ TR A& ix
FABE G hrd Fl L3 B F % (s45), o

(1)-&)}&9 # (AG)

FA R LKAF Y EH A D REa(2000) 08 F 4y &0 iR 4w A
AR F ] BELFAERFIRART  FRFEIFT RN G HERS :/j}uz\ 8
P oo SRR T IR R 14.82 2§ 3 S RH16.27 0 2 M LR
R ESE T AREE ) A R ﬁ"f‘fsi%\ﬁiﬁ * CRS #H 53 :,\;I»ufgmp%
i EAHAE P ARG B R T g xRS im S Ew E o T U RLE 4
FENE G (31~ TRERAL SR R FHEFL D 0 B SR
E (s15), -

) E ¥ &8 # FILES)

Bransford % 4 (2000) %3 > — B 24 cnF ¥ Teiv B H 5 ¢ o
ﬁﬁf%?)ﬁ%sbﬁ%‘?”i{uiﬁ%‘?”m*@ %55‘? %‘?””% dz\8"§<ﬁ"l”
2@ CRS :E ¥ 53 7|d - p|-T5E 18.58 "’J__Lfﬁrl?Jm2368"” Ee4 'J s

_Agﬁ‘#é—a’hpé‘ﬂTT\TL—\E’%ég PR e Y Ry {7
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BrfE o tdr TP REfFg s - BREDRE. (44, ~ TEHRT g p
SRR AN 0 105 S 45, (s29) ) o

W LI ER

RAERRRES S F - R H Y RLATAL 2 F A (Anttila, et al,
2007) %%%Hﬂi&ﬂf@;iﬁﬁcﬁ bE L A ’J«mw:w*’ﬁ Wﬁ“ LREL

35AR - Bransford % 4 (2000) 4 1 > P ZE* )X PE LS F 4 b
w«fﬁ RE AT "PE"?#E S ehF Y A E Pl g Y otk o CRS A
—EV A TEHEET G EEF{oF 4 - fE L 3L R 1 PowerPoint
RS IR S - 'l%*ﬂ’#””@“"ﬁﬁ?ti’ JT R R OTG B g
P UK RALRFEL S L3 F3 2 TRaw g A% CRS i
~ :';;;4\; Y T EF%%—"E Y 5”’”’?5@.&51 E4 a7 bk AT
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Abstract

The purpose of this study was to investigate the effect applying Classroom
Response System (CRS) on student’s information security literacy and motivation.
The participants were first-year nursing students in a junior college who were taking
an introduction to computer science course which was doing a topic of information
security literacy. The research adopted quasi-experimental method. 102 students (51
in experimental group and 51 in control group) were invited to participate in this
10-hour and the experiment lasted for five weeks. CRS was only applied to the
experimental group. This contained pre-test and post-test design for both groups. The
research instruments included "Information Security Literacy Test (ISLT)" which
Cronbach a is .83 and the "Learning Motivation Scale (LMS)" which Cronbach o
is .90. The major findings were shown as follows: 1.Experimental group students’
ISLT score did not show a significant difference to the control group. Dimensions of
the knowledge of information security and information ethic showed a significant
difference. 2. Experimental group students’ LMS score were significantly higher
than the control group in dimensions of self-efficacy, active learning strategy, and
learning environment stimulation scales.

Keywords: Classroom Response System, Information Security Literacy, Learning
Motivation

49



BRI B S TR NG

50



PERTFTEFEZTT Research and Development in Science Education qualterly
2013 > % = —L = 4y » 51-72F 2013, No.67, 51-72

FERmAXEE PPT @352
HHAMER—UASPAEARBA
28 B

e 3 s PlE

& = ,5 Aﬁgﬁﬁu g %i?’;—}Ig“ ERB :?I,i E:F';L' e
*chiajul105@gmail.com
(346 P ¥ 201358 2 & p # : 2013.7.16 ; ¥ p ¥ : 2013.10.2)

i 2

i#* Microsoft PowerPoint i $F HE £ F > F 2 Y 225 &2 > 2 B F
B R N2 ik > SN AR LR TR AP LEY §
> h PPT R ks £ 7§ 9430 lGER ¢ A {50 F A hg Y ’Pi“
Hhiagife RES2FP - F2%5mEd > -1 42 A B - B4 i F 5%k
il "‘?*wqm FEREEPPTHNRKRE V-1 41 A h3 - F2 i fHRe §
HAFENKE U H R EN KT R R % £ 4 (Cronbach’s o & 5 .74)¢ha
XA REBRZBFE o AL TFaER il R TEEORR
5 TR A R LSRR (RS B ke
Fz tR AT BB LR BEH (- )" §r N6 % PPT 18 i id
HRFF AL PR (2 )~ A5 PPT RF i il ¥
4N FRAE 1 (2)BE R S0 E PPT KF T RN ki F L3P

SEMaTIR o

B 4& 5 @ Microsoft PowerPoint ~ & %3 & 2 ~ 9 » ;88 F ~ PPT f§3F

51



BRI B S TR NG

g A3

nn\

EEF R BN B2 IR B 0 3F F kF i * T Microsoft
PowerPoint ~ Apple Keynote % i sg #ic#8 (sifiL s " Slideware, ) > #E 24 58
BaR 223 BB el s Bu e & TIPS TN O L
KE PR R o f R ARG 5T A RAEN FOER FI 1 B
FrFm A4 o hilEd ht S EY 5 T F AR B S B BEARY
T RAR Y > b4e © Podcasting(r4 iPod G & 0 S SREAR R AR E 0 M RE
R % (Broadcasting) i3 & @ vE 4 ‘!H-%ﬁmﬁ Pm NE)HARARE T8 0 A AR
"I g A E_ATRB Y kS § i (7405 (McGreal, Cheung, Tin, & Schafer,
2005) 3 142 G IR R LR T 0 200 %?{%IFJ%# RenI s e+ o
(interactive whiteboard » # £ IWB) » ] * "g?f - ’pl?—ﬁh’ Tl @Y RLF9H
F\ﬁ‘iﬁ Kok %ﬁ%ﬁ%ﬁ%x BB 6 %F Fo R b BT A3 foen

CEFELEBRY o FERE2010) 0 Ak —’r?; Papr KEHR BT
BB ¥ (V% ~MA 7 > 2011) -

BRI G R PR KA Lk B T AR S g o
HEFRE > T ioF R P;’rsﬂ,s ha r‘;»'rﬁécg S SE N5 UF EINET 53
a2 R AL(ME T~ MRz 0 2006) o &5 R RARY 0 R Y B F LR
% ~ Microsoft PowerPoint iz #f enT "ol 4t » 24 € 7 cnit F L 5 RIFK
IR G HCPEME PEFY RRMXDT R AR RN Ry
MBS AR R RAL T @A G B A R (Su, 2008) o R~ 3 5 E
HEJ (2011 3 2 F Fwre A A K2 T HERF R~ £ IR
CE RS A s APAZ Y FIELY 0 R0 Gl B R R 0 AR
NHRKZTHEEPIEFLERY L sba‘%—i ?{%‘3*{& » 3k B.E (2001)~ 4p 2 4F
LA SRS DI A T R BAR RS A S B LR
* 3 # > Microsoft PowerPoint #f 3] e f§ 48 # % 7 § 2 5 pk(Cassady, 1998;
Susskind & Gurien, 1999) - i 7= % p B £ 7 3% 5 € * Microsoft PowerPoint ( i
PPT)* & & ¥ 3 3F 5 % &£ /2% g » (Adams, 2006; Liang, Chou, & Chiu,
2011) > Clark (2008)~ 5 @ * B # frH # B { fex3l 25 F A4 g4
ep g—,’,:uﬂ-%’.\g\m LN —\f,qi 51 PPT Fs?ﬂ’?’*\?' ,;‘;7; *z#&.% %i fu %L%? 2N 3 o
PaARMAT L T m T -

m

52



ERHAXTE PPT M E A MMIRE - ASFERMBAEE L0

AP > AP BN KE L PPT a2 8% 45 3%
Pk FT g AE ?%*@ﬁPm'ﬁﬁwawﬁﬁiﬂﬁﬁﬁﬁﬁiﬁyﬁﬁl
—Ei ’ Tl’.’zﬁﬁ'g dRFHARKEEEY S NFE PPT fERE o SR R
HAR Bifs o #&d q,\%‘\:?fﬁﬁ PPT@E{E",%WI,@? b i H g et o F b
. lé?nb%ﬁ»l’e’ et gl 2R R Ko o 8 F PPT 3R endk v B K
R HRAEZ HE P F o

R BRI

\ ‘\E\'_ 4-6-

— B HAHE

B %3 $0F (conventional instruction) & 4p % & u;IFL’ﬁ FRAR N F Ao
?%51 & ERFEFE N F o BiEEE S @w‘f%? FoEV Al
NEEERY 0 X PRSP ER LS (H B L 2002) 7 BN KEEY
Boens 0T L Tt N s # 2 | (Didactic Instruction) » #7535 27 v ik > ¥
FRAMEF) JrE e R (R L0 2000) § 24 L EES R o
BT I T xi ik o BRIR A (200D B A K E B R KE 2 L B EF R
LR N1 TR RS EX DR T R B
MEREFORERVLEVERGEAPET S - BH R BRNA KT RP R
Bd i mpdak i LR B LFETWET LI FY BABS L
AN EBRRBRCZEYRE 2 L BEF L FRE v RS [RAR aa
4 (s*ii'}é » 2002 ; 5 # & > 1996) > Allen {- Seaman (2010)~ %5 B3\ K E %
B ArIa? chE ML Y HsaE 42350

— - HAXEE PPT R AU LN BERTEAR

(- )PPT fj fF 1 § ende g

Dale (1946)7r 3% ) T 5544 | (Cone of Experience)s £ 4 » in i % 5 K E
AEY PRI FIE BB RY iﬂ'z»}\‘},i,g‘ e o 30 feene 3 4 iE
S W B R L ﬁés’ﬁéﬂ%“ﬁf%aﬁ—i PR nF Gt R IRk

53



BRI B S TR NG

il yh el > B LG 2y g A

?””’ﬁﬁﬁﬁﬁbﬁﬁ %:_ﬁﬁém»@g%%
AEREE
%ﬁﬁ”ﬁ%?¥¢%44tﬂkﬁ4@m%“ﬁﬁ

I v 4
T Hd I Ay ]gﬁ)x MAHET MHHETRERF L VRESS I 0F
£ (&% o~ %gm’mM)§4m$$*ﬁ$w*m$ﬁp*§@%1ﬁw%

(R IR AR ~ thelh ~ i ¥ > 2005) > @ PPT ehi & 4F8h2 — > &30 kD
R N F ot REF R R B R 3% F il (Hlynka
&M%m1%&’ﬂ“%$ﬁ>ﬁ%%*%i¢%?$ﬁié—iﬁaﬁ%g’

M AR B AN B AE & 2 A £ gh(Lowry, 1999)  +* 7 Feldman (1989)
- TBHE S Mzsmm’w AR ERA ) R fEFER
ﬁ???i?”*{ 7 ARRE L o

FrER LT é*ﬂaxéwﬁﬁm%ﬁﬁ“’x H g ¥ s i (Szabo

& Hastings, 2000) » & %24 & * PPT 3 8 % 2 3k ﬁ%* %14 %% PPT 4
B2 A g o 2 W F p AR R £ B (Perry & Perry, 1998; West,
1997) > h v 4 32 24 #eihd L 7§ F A F £ B (Szabo & Hastings, 2000) -
ﬁﬂj—ﬁwm%gﬁﬁﬁf%ﬁ%?WT@%L%ﬁ’Uﬁaﬂﬁﬁ*ﬁ%
PTREFRZBFTHRELETORFNE > N RTEPT T HAEY S A G
(Carrell & Menzel 2001) - Perry (2003)s7#= 5 & &gor 2 * PPT s B ¥ 1 & 0¥
AWE N ZHEYEART T o Ol B4 sk o Frey f- Birnbaum (2002) <= 3 77
0 PPT AR cif AR R LA ¢ 3Ll ffx S QY « ul ) PRT

AILE AR B Y AT hd A (Perry, 2003) o i@ i 4e £ 4 245 (Clark,
ZW& 4o B E 2 IR 4 o ¥ 48 (Tang & Austin, 2009) » 51 5 4
aEEY L= r’v’%ﬁ%" s 1L E B2 & D oo 0B Y jE A& (Susskind, 2005) - PPT & -
A ﬁ%%“wﬁ U ek T AR SRR o g AR
FOARA P A P(Atklnson 2005) -

BEAR S e g R Y PPT W REP Fi g ¥ 20 Ra s 3 %—*{ﬂ’%ﬁ’“

#¥F % o 0 Kinchin (2006):% 5 & 24 5 i 2 @0 §Y - :q;ﬁqupf
PRAFHIETLEFORT LREERNE R & RE % -

(= )PPT ff 4% Sx W 4 1 & enir ¥

PPT & b= 5 ¢ F4cf kv ¢ £ & cnffvé F 1 2 (Adams, 2006) »
s 3 FF i PPT f 245§ ¢ o0 £ |2(Wang, Ke, Wu & Hsu, 2012) - Tufte

o+

54



LR HAXEE PPT fjRHEAMMRE — A5 T ERAMBEESEE 210

(2003, 2006) T 4+ £]3F : PPT ik B VE B % — — M7 4 i bk o 3-8 0 8 # %
Wﬁﬁﬁmﬂ%*WWﬂuﬁﬂm"*XAK’w%ﬂﬁﬁéﬂl%ﬁéﬁﬁ
fet e Hay {o Kinchin(2006)~ 45 1! PPT g A enPE /> F 92 1 jege s § 4 a0
gY 0 Fla '0‘?* G- BT RE 2 Jﬂéﬁ&"‘w D 3% FPIL A
i PPT A1 Whp Fehd R4 B4 F 1 3 M A 3P A e 72 (Tufte,
2003) - PPT ¥ - rl"ﬂﬁ#’}’?&tj EnBLT 0 b 4o i ’?—;& P U R MR SR
AP # #  en(Kinchin, 2006) » #r 4] 7 % 8 3§ 42 c0& i (Yang, Wang, & Kao,
2012) e MET N A G B Y BB OPPT k¥ ¥ > A EREIEOIEEG » kA
R B HEY o Wi Ava d R EFE L 5 R 4 (Zembylas, 2004) -
Bartsch - Cobern (2003) %= 3 iﬁ o B L AR PPT akdey it &
FIL 5 > e PPT & =22t g 4 0¥ ,%skﬁhz\ WErF Fh o BB

(Z) 4t~ 8§ PPT fdRch e

4 » 348 F PPT i 3 (:4p 38 * Microsoft PowerPoint fj s #x#8 i 5 1 % > 3
WAt - G v F R ”mﬁsﬁﬁ q» s F PPT Fééﬁﬁ' A PPT ¢ 2 d 4k ~
=5 TR R ] A e iR B FH W B o F)p o, Wi ERESEE b 23

RB TN R o AT &%é*”mﬁm F 4 qx'\ FfF PPT TR R
SR E ARG 0 RS T RGO RGAEN FEMER - G A
(A PPT ¥ i r R b F FH > Ve R St Y EARROKE - KL
PG IT IR AEL B YR EE ”‘ EP B4 R4 % (I & = o
2007) -

ot w g REFRF R Y PPTHE 2 HE L LM 5 & ety o
“ 3w eniEg o A5 Y R > 4ol Susskind (2005) 44, 0t > B 4 A * PPT
B4Rzt p A8V BB ¥ 0 f B %4 15 Basturk (2008)% ;4 i PPT
fe afimpE > F4 ok R Eﬁﬁfr’v’v; £ > Adams (2006)% 3@ * PPT %% i»
FEIERARG e > HA T2 > HE T Y & o Clark (2008)% 1R {
Sinan] S > FaEGe r § Y ﬁ‘wﬁﬁiﬁﬁ&ﬂiﬁii&%ﬁﬁi’
ol E A R Y snk b 4 o B4 Ln Pl Ry PPT e
FO N eR PaAR X IETER* PPT @ 5 #7R Z(Susskind, 2005) o
Kinchin (2006):%. 5% » LB * A £ ¥ 'Mﬁiﬂlﬁf’ﬂ: Ko - BIERAHEMLEB - F
# - Ingram (2008)# 7+ PPT #Jﬁ‘ PV - BAADEET AR BB TR
Berhidgi o A A RATY - BRBEOEFRIC o TN FREBO LY

{

oy Tk

55



BRI B S TR NG

FPRs 22840507 FaE A %8582 B4 % > Gunel » Hand 4= Gunduz
(2006)7 7 vt #% PPT 472538 2 5347 & £ 55 (F & 4 P 83430) 3 27 54 0 3R
BAEYEIDLFREY RITEY Xk > L F ﬂb/#/#%}\)\ SV A ?i%?
W SRR ATEIR Y kg Ao v g 5w PPT %éi\(*““*f??f"a\m“ Fitem
B E PR A o "]LL $ ¥ g drig * PPT Féi}”“?{?t‘ ) Mz"ﬂ;ﬂ&ﬂ/j_ﬁam
AR RGN EEPPFLEY AonhE & M KEFABEEF K
WEFCEE > MRS A FAEN FemAs o A 3 R A PPTeh@d E g A 4 5
m“°“*’*r%*m#”%i%%?i%ﬁﬁﬂﬁﬁﬁgﬁﬁﬁ’@ﬁ%

R B SR (MAR R 0 2002) 0 EF ARt AR RKE e o 0 2R FE TR
Lﬁﬁ?%ﬂ?ﬁﬁiéﬁﬁﬁ?@%&’ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁw7ﬁu’%
W O EGER Y a0 0 F R KE B AR SRR o AR pe PPT fE 47 3AR
BE R RBSAPATE > R ehp R ERF L e 2
P EPALEY € FEp A ERFME ) AR BE Y 2tk (Zembylas,
2002) - mF b~ BUHEZE(2006) Bt AR 0 B AR S M KT K

PRERGE G RAF DY T AR FEEY o

AW FPERHPFALF A 5F 0 T u@ﬁ,—i B4 gy f'éﬂ%#,umu
R AIATeRRKE 2 2 R on £ A g T AR E1 B (Wang, 2007 ;

5 2010 ; F 3 &5 2010) - @ ?jfﬁﬁ%“"‘lﬁ« foxtgr ] AT JM;L
Rz oci > Tt R R ASHR Y 3 A PPT fidRiE 42 F%ﬁ? etk 13
BrEIFES LR Fii7l § #Bﬁ*z?mp’”r] PPy E B FE A PPT
Hhuafpr A hF o FLBBETELSREPE S0 F PPT%?{%‘*’#}»’%
oz ﬂ?ﬁ'E"n\? &,Fl_g = 3L o

%~ Bt R B oy A R R

Yilmaz - Eryilmaz (2010):n 5 % B E KEF L & B A 5% R F 4 ¥ F
gwaﬁﬁﬁ’%ﬁ%ﬂﬁm;ﬁﬁm& ﬁﬁﬂﬂk’=§*é“®‘@
et s ki ERTenioR o T @ﬁﬁﬁﬁﬁﬂ%*#éPWﬁﬁﬁﬁ
AMEREAFEFY 1L EEA > a EPATORL P o

Prot o AR 5 TR B N S N6 F PPT K E 4

it B2 22 A FF AR FIR ARV RS HRE S T AT %

56



S B KB PPT (4R 2 A MR — A P 2 SR B AR 4

g «q'/’—';)\ ‘\Aﬁvi PPT Fg?fﬁ?{%? s 1) LU ﬁ/&lg “;}iF%1 \ Z_ ’%ﬁip’? FH O ;\‘-E":’
4 PPT 4R &g st g4 24 o

5 R st

AEFIRGE Y G 8 PPT R R AT 2ot e Y AT F A
PEA B Y > g e * rff 47 Microsoft PowerPoint » % d % 4w & L o 7
ML ETRE R2AF Y RF AT T & %2 Office2010 » Pim~ 3 (T4
Gk BE LSRR > FROAERRPBERET O N EFRHE -
ELEPET B3R S Eagd g ‘LIEF’“?% R RHBER Y %
1%%?’ SPSS 17.0 A A ke A YRR B 2l XA 4112 B4 &
FeRlF b tle 0 TR RO HROF LT FELR

— 8%

AFL2ZFIH R NE F o2 g Y o FA 0 F2 @Y A AF PN
SRR A SR L 85 o hAFFE - FLA2 A chE - B A i A
F o R o h PPT 47508 7 - 715 41 A ond - £3 R HE R F 5 0
SHLE N KRS o B B 83 mH 4 oA BITERL - RENRKF T Ll EEK
EHLALE gl

= it
AT 2 ”E’?“ﬂ;‘@\g@ﬁ?{ﬁ“ *ég%%ﬁ'lﬂ’_%&‘?*giﬁﬁﬁﬂ%’a
PR ARE Y A A F D P%B*Fﬁkv% * R ’”‘3’4‘1 R R R

a
8 L AP LY R R B B e g 8k PPT 4P
B FFednded 1o

57



BRI B S TR NG

21 THFMaly ) A2 gt sy simn
i f‘u?{%‘i“g P B EPPTH RS &
L B8 reala p v 8 aeia jp|
¥ 1-2 &3k F WP TS TN 4 F Wl 4F
o X F o~ F Wi
EEF R R 12 EkekAr EE D F05E 1-2 &Rkt
Ao a AR 12 S gzad 40 w8 182 &gk
3]13 _Ei ng E
% GRS B2 5% F AR E 8 engt n 6% PPT

W
o
K
4
(g
P
1%
f
W

N
>

3k oF WMo

I e B Rk

>
>

FHER

FU~128 3 F e

R R A

U H

% 13~14 &3 AR

«F‘»UB R I

T8 &k F Mt

D F % § 9~10 & ki

RS R T 2

EEF o

g4

F6 % 11~12 & shehipan

PRAy 1112 SRR f
Wipe g Y 8

PR LF RS RTE
gD F 5% 13~14 &3k

FHMHEP % 15~16 & P F %K
AL

58

R E N =R )

EEF DR % 3~4 §dehide
F Mgt ~ 8% PPT

I

EEF D% % 56 & dkikar
%‘Ii : ;{;\a: 5~6 ;':F%‘P%ﬁiﬁ« %ﬂ
e Eag Y

1+

—‘F "fﬂmkf 11/\)\ \‘ﬁv% PPT ngﬁ
R EAG =T L))
EFF o E T8 W iR

(Ga=ran))

XEF LR % 9~10 & HeiikAr

R F RS AR BT 2
o~ 5880 PPT ff 47 (4 Hod i
)e 9 %

HEF % § 11~12 & heikae

B4 zay 11~12 32 f
ET A
R S R S Sl
Ei
EEF P EE 13~14 & i
02 PPT a7 it s &
15~16 & o1 o ihAz > v
Gy~ b d PPT 47

=



ERMHAXEE PPT A E A AMIRE - A ST ERBBMESEE &7

0 e x5 8 EPPT #7508 i
LB Sezta jp| fu B Zoztan jp)
CECSTEE ST EE T EEEE
XA R & X EA R &
i ip) it ?}I‘-"pa i R it %*"-" e

EEFLOL BRRFEE § 8 PPT RS i ok § &
whEAE > BARF AR JPF U HD S AR ERAER AT S
B E PPT GaRRF A AR K E - P a I NRRT SRk
;% PPT apmh 3R 2 T {5 v ad & o

HART E A E X P Ren& s 28k FE K00 440 B E kY BT
Bk L 104480 ¥ 15~16 &3k s TS ar P RF BRI T % 08 B R

c HESERY > FEFRGAKTEPPTR > KL P > BAKF K
%?ﬁﬁﬁﬁé’iﬁumﬁﬁi’m?%*%ﬁmﬁﬁﬂﬁéﬁmiﬁéﬁ
PPT fie & HFF bt ie T > IR RS HR LT 40 b fdep 7 LR
A:\gjao

Ll
23

= AL E A R

FRIEF A AL FYHES R TR E D o
PERARLRGOD KRS b REHE TR L8RP R
% TETRP BEE BT BfsFEin 25 BAER A l“?‘*}’fw? |5 > Pl &
iR R GEcs B4-FFrHRFEFTA X xLﬁaV?w?%E by F’“ﬁ;«(a,«,?)ﬁA‘;\(w
BNEF 5 P ehpaEG B4 30 A A RE ¢ ok 32 4 (pre-conception) o T F 45 )
*i’ﬁggﬁ'ﬁ%“’ﬁ&}iﬁ%ﬁfiﬂ’IQ/PJKI i EEZ o L F e A
AR G TR F AR o B A IERIEY REAR AP IERIR 0 T iR
P e 5 B A chdt B o

59



BRI B S TR NG

W HRRERERERTER

R R ARIEFEN AP R F L EFHFEREFRE BB LS
)’gigﬁgéiﬁ.’_ﬁ”of‘ ot BIEPNREE R F - BIHED },“”ﬁjf{%g‘glﬁ )
F- B PEFNES ARGFEFYPFLPFAM e o Hw BaFE 202

r

¥FEEF T, s T8y~ TR, ~&2 TV AR, 5 %2 2P 3

P MR AR St R By REAFEAT AN 2 FE, 1 T

FEE, > ¥R PARSd GHRKE LT HE P AT RNTE S B

%‘faha%ig;\—ea»‘ ooz 2w RERE " aFe 5 T2AF G T, o

2T A HFHEMKE TR LR 4 Y hCronbach’ s a i % .74(%2\ 2

AT )’ # % & Nunnally (1978) 74 e B P (a B x> 7)) #7100 A5
T ORI RIAETZINE LG R

A BESN

AFTERE LEMZ Y B SRR (varimax) 0 EATF R e - F
%méﬁilﬁa%ﬂiﬁﬂ’uﬁﬁ%ﬂ%mfﬁ A PEf § e
£ #c & < (Kaiser-Meyer-OIKin » KMO ) % Bartlett y 2 7t & 24 %> # B F AL
@mﬂ%bﬁﬁwagwwwmwuwM)ﬁ.Kmomwwmﬁ§ S

+ .80 ™} L3 W Eh (meritorious) - .90 12 F R G & & 7 (marvelous)
@ Bartlett y2 sfo ez > P TS FEIRFLE L7 FHELEFF R
AR S

%ﬁﬁﬁwﬁﬁﬁﬁk4i«ﬁﬁ¢$*éﬂ%¢ﬁ’¢df%%m“i
#. e Kaiser-Meyer-Olkin(KMO) 3 .85 ( =3t .80 2+ ) » 12 % Bartlett =k %85
*Laﬁmﬂﬂwﬁ?§§¥$$(mg~¢OM)°ﬂ&ipii§%»ﬁ
ERGFFFH AT -

1B~ FRER S EHS

— ARG EERZI IR W

60



ERHAXTE PPT M E A MMIRE - ASFERMBAEE L0

BB LAEFILRNREFELS T PR PR, F L Kalser Meyer-

Olkin(KMO) 5 .85 m i ~ ¥ £ /%8 {7 ¢ < #& ph(Varimax Rotation) » & % 7]
% "4 J+ BI(Scree Plot) » &% # % 3 B "l | <> 1 %% o —JrBh B 7
%5 BHE PN E - - bt AL TREFNER IR | ~ TE8

iz 1A TR R e 'v”ﬁ”"’ LR E S 47.96% (% 2)
2o R R AP H P FI R (F1F f R > .50)

22 BPAHPONEFLIPPT UHHEHEAENEREL DAL FF i

2 LS x FlEf iR )\—3‘7 FE ﬁ( I r_]'% [ER: =

ZREE%) RAH%EE%)
9

E i;;‘f igi PPT i 47 #1048 19.77 19.77
1 RehFRivE A7
2 Al FY RIZ RS .76
3 o LB R A 44

o W R g R

bojamaneen 40
Fl% - BARR 14.89 34.67
5 ELER i 73
6 BpEE v & ITE Y .70
7 @ FiE LRy 57
g { % R EE B Windows & -
Mac F’WIF’;“F S o '
FlEz EFERIE R 13.29 47.96
9 IRl kehp B 75
% B PPT i
I AR A 69
R e R A
11 BEEY Y P s A7
12 fRES g pR 37

61



BRI B S TR NG

SENTFE- LA FIHRKEHT LY pFfe R e TE - H
BomR 2R ~ HFE TP RR 2 HRTFE - 1 F 2R 2R T B
EFIZLFE > FlF - REHF I W T Hgasd BIHEFTEEHER
BRFIZLFE > FIZZREHNEA L Baomaupl RAEMRT AR FE
famE o

;gc} fr 6 F PPT K F > asamir? » B9 FF- ¥l F (7
T lAmERirE Apd 77 Tadadk &Y RIEEPEE  Hp 5 76
ﬁi§4ty%*%%WWk%ﬂ’%“'ﬂ%“¢%mwkama’a
BREY O HEHWEFORFLEABEEEY X EFE Y HRNTFEFLFE L T3

e

2700 T UEREL b0 N5k PPT KEEH Y Y RILRE > biE s
el RAYY 0 TR R F IR L FRG 5 BT R

ARG 5 HEY R EOTFER -

= FRAapHBaZ W - RAGT N

()R HEAHEER TR

~ iﬁfw@M'Jlrpw%& M wl T B EE o TR
FLEREEFAIT  RIZET A3 T FLFE EhLevene g 2550 > T
PR FIEY%R FEE 330 » p-value= 722> .05 % & & B3X > %7 &
kR FLERIEAR > LG R

%3 FLEREEDLevene f& T

F ¥ % ESEED A% pd R B¥E
330 2 27 122

T%4é#%&¢ﬁﬁaﬁi%’#$W?* B (5 R0)H R 5 (1 %
)RS 0 p R R P E Sk T2 F £=6.278 > p=.006< .05 &
": FoKES z\ﬂ_hpé‘ﬂmlbl? =Y %6@?(%/%1;\@71 F\»"Fﬁ"}; ArZ B oo ATy
BT ﬁi S IR MBS eN A RRR T oKL B E LD FLRE -

}v

62



ERMHAXEE PPT A E A AMIRE - A ST ERBBMESEE &7

XN

A T Sk

% i AN T34 Ad R THI34H F e  HIFE
{8 it 49.162 3 16.387 15.323 .000
BB 319.961 1 319.961  299.189 .000
X 45.895 1 45.895 42.915 .000
A 13.428 2 6.714 6.278 .006
WA 27.805 26 1.069
E N 15901.000 30
KT 18 et i 76.967 29

X L p %A LRE

C)2%eayBmEs D8R LEAN

1I'51‘56§E'J’fr'|—ﬁ’ﬁ@ Jﬁ_l':)\.)jlt,,ﬁ'jfﬁg 2wl LR A
AELRET Tk tRE, 0 T B TRk o THEE ) #
%&rg\ﬁ}b’ﬂﬁmm* $F & F(LE) 154 5 A7 @ 5> % 8 ficdn £ 40 Levene
HIE G 0BT AEBEET 0 BT URA UG- 5000 Ak
05> %7 &, "ﬂfr?fﬁg o rg\"ﬁ“/? S PP AAAREFLR G
T B R R R

25 Taplen | &l Izpsk, wpltz L3 BH% T

=)
% D#pe Q¥%w FiE  SigF .S
1 ##& M#re QF %= (B 19F " o-tailed) 19
(N=41)  (N=42)
e 64 68 .087 769  -.509 612

T IFPC05 5 P01 Y P <001

2. Tk o THt ) B DA RRIS ) 2 (S RIL R A
AP GEY T2 HAthe, " UERETE%e, o THBRE |
WU AP g AT R(LR) 1954 6 24717 0 % B #dp ¥ o0 Levene

63



BRI B S TR NG

N B3 8387 AF T o bl R ST S 3456 A AT F k] 05
Ar ke e B TP DERHRAAEEFLBS s A9 5%

26 T2aRlen | &l Pk, SR 2 2R MK T
T gafi

tiE
R fEe QFze FE ig F . Sigt
1R E D e (2F ke 8 Sig Q%M@S@
(N=41)  (N=42)
X 3eip) 66 80 8387  .000 3456 .000

T P05 FFP<L.0T; Y P <001

3. T | At rz“ﬁ.%iﬁ']%m EEE S WA

A RER TR tRE, P B R TR REA S
2 DAGERIE ) G R R(LR) AR A T AT E e b T AGRRISR ) Ot EA
G 8157 LA E KL 050 AR FHL AmplH AL HEFLBR .
REER=E SUECRIFRIPE 3 ARk R I o

%7 r?‘%:‘z.F_'.J ttr’*{i»f?'l‘%?J Z_A B e e
YR T oRNR) 1P fadc Sig (r) t ],fi Sig ()
(1)t B~ B (2)= P~ #c (2-tailed)
™~ 3P| 80 68 .622 .000 8.157 .000
P05 **P<C.0L; Y P<.001

4. T¥Re | AP G r*iﬁf?‘J:‘fﬁJ EF I WA

AT REY TEHREA U T B THBER D R
ir$%m%J¢qu¢é@oﬁ%%8&ﬁﬁ%,Erﬁ%W%JﬁtﬁA
W 1147 HEF-REA 05 2 aHBEeh T Skpl%  AZ2AHFLRR

it oo

64



ERHAXTE PPT M E A MMIRE - ASFERMBAEE L0

48 THske ) bl Szkiplek, 2 L8 Bk T

. T 328 (N=41) il B Sig () tiE Sig (1
(1)75 @) A B (2)% P~ i (2-tailed)

& kP 66 64 622 000 1147  .890

¥t *P< .05 ** P<.0L: *** P<.001
P~ BmmEi

— ~ &35

S)ET R FEFPPTRERDAKFZ AR F L HF WL T2z
’}”b}ji:“ B aoala P S g R F IR AR B AKRE  F o N H G
PPT M 4F 48 L 63 §4 68 Y § W4 L indoco Bk F oy PPT 4
Eem Pl TEE > A Eom BT EFALAR B TH S AF MMATIRERR
BIrdApiT o A ﬁj‘?* FhgrP - EhEmrE vy WMARE o @ L s
RS FE LA LI HFLE OHTEY RN E PPT HHEKFRBAKE
%ﬁﬁﬂﬁiﬁﬁﬁﬁﬁmﬁﬁ’ﬁﬁma'Jﬁﬁo
(Z) > 6 F PPTRF R34 F 4 chffizp 7 P4E
FEd PPT fidR 3 > i saadrd - A9 FZ- R R e i T aeh
FRit¥E AP g W’r Achlp Y ROLfEFLE  JFR L 760 LSS A
0B E PPT RF Y - 30 g A Y &k dnnk B o R 0P ol
Poge® > 23 BNRAFE A G HEY PERDOFE - LR PRy

3o

)R> T EFPPTREF B it FMEL Z FHPER

CEAFEEA NN fh LR DE P AP E R FA TR
TFRM G TR Y ARG R p PnieE o PR F A A
SEEl D -3 I5F (SR I A

65



BRI B S TR NG

*Fiéamﬁﬂﬁﬁﬂﬁ?ﬁﬁﬁ”’ﬁi%ﬁﬁ%H$ b4 s D
Ll B RRIEDR R f SR il e R F S RE YA

Pomi 94

7 — U AT IS 2 {8 0 AT L PPT ﬁéﬁ‘ﬁiiﬂ BHEY XL F RO T
W RBALEL LS A < T APPT G R R 2 F o A
’Lg’}qfwu A3 '\Im‘«?{?" EZ— e

= ik

RGN g PPT faFsd 2 5 ocfl* » g7 R TH 4 hAY
W FEE AR RH o R H AR Y ( Ry F”b’ B *«ul“* ° fART
W B4 BEATHPEAL L E N R PR A o b w& B agkE
‘lﬁxﬁ PeF e PPT 8 % 3 5V 4 o G4 :?.}—\J,u/plz:;?{__h*ﬁgfg_—‘,y <3
& 3 ig ¢ (Rickman & Grudzinzki, 2000) ; Holzl (1997): 3% -5 *t 50 B & ¥t
FY o BAR R EAEF MY 3285 > A FFMAERY 24 8.4 0]
MmRFE A BAS0F ZOOiﬁ@fiﬁvffiit”ﬁ Pz RATF WE Y 36 2% ]
Y T 28%’/]*0539’??&"*‘ P HRIRG Bl el f R
B ERe N kA EA LY b QL | R FER o

EH FRTA-E=R VEG@I?&H‘F e g i axgr o fad
WHKEFE R o e PRRCETE i e 8 mﬁvik £ (mobile device)sié * o & gt~ 54
% PPT 5 # —r;\: R RE AL }, ERLIE ﬁii;txﬁf—r MR AR Y B A Y
LT ATy o B AP R SR KRS 15\1’2*5‘3 PR E4
BOTRR A ARFY N F o A JRd PPT LR AR UE I e
kﬁﬁﬂﬂ#%m %Amﬁﬁ%»$imkﬁ’»w&&%ﬁi?%%%”
% B % & P £ (Allen & Seaman, 2010; Sadler & Zeidler, 2004) -

o

AT i B AR K L NE ] B F PRI e
?gﬁfmﬁfﬁﬁ“ﬂﬁﬁﬁW%‘?+¥\w;u,mnm’»afaé
B Bk 2 -&.;,"J—Par'r"!,;]\}]# Pi"g“h?ﬁ‘r}"t’ﬁ'bm/ﬂbﬁﬁi"1"3‘7‘5_’,_31?_)? %i

$150 PPT i » %04 e B % o

66



ERHAXTE PPT M E A MMIRE - ASFERMBAEE L0

Bt

i Roo B HARETEF AL R A TR B FE AL R g
Ui ars B b B -

% LRk

TR 2(2008) B Y A A DR E UL E AR AL R LB
< 284 5 27(1) - 109-128 -

34 #(010)c TFERABHR KT HARR L ART] cKTRBEFT
23(1) » 31-56 -

b % HReE3(2010) R %6 S Hlm > KEHRIRABFEY P27 o B
FABmE 8 67-96 -

BARTOMATQ) . MY P ERFEAR KERATRLA 2 S IR
Lo PEKTE - 19(4) 0 335-357 -

4 % (2000) - 2 HKH :z:ﬂ_%fifijg’# ok MH 1T oo

5 B2 (2001) €8 ¥ ki B 5 TR~ KE P ke A BAKT 04151625

R H(1996) - BrEF P X ?ﬁ-f#_;’:ﬂgzg s 45 1-3 o

P 2(2010) 0 * 2l H R A E R E I OHHE Y R EH L RIRE 4
BARSRR) AN 2] PERKTFLEFEET 595588 -

fim > (2002) FRPHR> R T EEPHEHTLEY S 2 BREP2LEY
(R sz /L f'#@) Mzt ? K748 497 o

M D~ Aze(2006) c 3E* AR SR KE R NE - TRELFT o
PR ] 28(3) 585 590 -

FAESFIEY R E(010)c T H T S0 g s AIATE (FE Y ESCHE)
BEPEY S b2 PF - FRAKE ST 0 14(1) > 115140

BEuh ~ 33 & ME I (20110) c I B AT F 6 FEHA A ik REY
BAEY G2 pF—lwe SHE AL FRAKEEA 14 (4)
187-208 -

+§w' S 3G E R r(2011b) o 2 HF e A B A M2 TR N KE R R

o LB FT ¥ A 53425919 ¢

67



BRI B S TR NG

F418(2002) « M-l EBEI T PRECEREY LURAR S %2 7]
(A2 AL Hm=)c A2 BA&Ky A58 B4LF o

FIRE(2001) BRKEARRKE LV RAL —AEKEHN ST E Y 2 KT
FRAFHG R LB ) WY L g F o

BUE o 3P (2002) o I FE RS D HE 2 B Y oy o A PERT
#E 0 3(1) > B~ p :http://www.ied.edu.hk/apfslt/v3_issuel/chengmh/index.htm -

IR AR ~ HRals s LY (2005) o BB LA Bl p RE 2 SR HATE KT
TR REFITFAAMFZZH5 - PERTFIEEREN > &7
154-184 -

iF % 1= (2007) » T/ 4 4 1 & # % Microsoft PowerPoint %4 2kt ehfl (T2 H
oo W%@ﬁ?éfi » 25320 -

#(2008)  E* ARBHKFHMT FRFL KELFHRFAL PR EF AL BKT
EEAFAFERIRBES R AP LA sy

B (2002) - PRKE I APAEWATEL R AT — 1P LR L 0l
MR FALH ) Rl B §i0 9 .

Adams, C. (2006). Microsoft PowerPoint, habits of mind, and classroom culture.
Journal of Curriculum Studies, 38(4), 389-411. doi: Doi 10.1080/
00220270600579141

Allen, 1. E., & Seaman, J. (2010). Class differences: Online education in the United
States, 2010. Needham, MA: Sloan Consortium.

Atkinson, C. (2005). Beyond Bullet Points: Using Microsoft PowerPoint to Create
Presentations That Inform, Motivate and Inspire. Redmond, WA: Microsoft
Press.

Bartsch, R. A., & Cobern, K. M. (2003). Effectiveness of Microsoft PowerPoint
presentations in lectures. Computers & Education, 41(1), 77-86. doi: Doi
10.1016/S0360-1315(03)00027-7

Basturk, R. (2008). Applying the many-facet Rasch model to evaluate Microsoft
PowerPoint presentation performance in higher education. Assessment &
Evaluation in Higher Education, 33(4), 431-444. doi: Doi 10.1080/
02602930701562775

Carrell, L. J.,, & Menzel, K. E. (2001). Variations in learning, motivation, and
perceived immediacy between live and distance education classrooms.

68



LR HAXEE PPT fjRHEAMMRE — A5 T ERAMBEESEE 210

Communication Education, 50, 230-240.

Cassady, J. C. (1998). Student and instructor perceptions of the efficacy of
computer-aided lectures in undergraduate university courses. Journal of
Educational Computing Research, 19, 175-1809.

Clark, J. (2008). Microsoft PowerPoint and Pedagogy: Maintaining Student Interest
in University Lectures. College Teaching, 56(1), 39-45.

Dale, E. (1946). Audio-visual methods in teaching. New York: The Dryden Press.

Feldman, K. A. (1989). The association between student ratings of speciWc
instructional dimensions and student achievement: reWning and extending the
synthesis of data from multisection validity studies. Research in Higher
Education, 30, 583-645.

Frey, B. A., & Birnbaum, D. J. (2002). Learners’ perceptions on the value of
Microsoft PowerPoint in lectures. Pittsburgh: University of Pittsburg.

Gregorius, R. (2011). Student Performances in Various Learning Protocols. Journal
of College Science Teaching, 40(5), 85-95.

Gunel, M., Hand, B., & Gunduz, S. (2006). Comparing student understanding of
quantum physics when embedding multimodal representations into two
different writing formats: Presentation format versus summary report format.
Science Education, 90(6), 1092-1112. doi: Doi 10.1002/Sce.20160

Hay, D., & Kinchin, I. (2006). Using concept maps to reveal conceptual typologies.
Education and Training, 48(2/3), 127-124.

Hlynka, D., & Mason, R. (1998). Microsoft PowerPoint’ in the classroom: What is
the point? Educational Technology, 38(5), 45-48.

Holzl, J. (1997). Twelve tips for effective Microsoft PowerPoint presentations for the
technologically challenged. Medical Teacher, 19(3), 175-179.

Ingram, J. (2008). Life after death by Microsoft PowerPoint. Mathematics Teaching,
208, 20-21.

Kaiser, H. F. (1974). An index of factorial simplicity. Psychometrika, 39(1), 31-36.

Kinchin, 1. M. (2006). Using Microsoft PowerPoint to support the development of
expert knowledge structures. Paper presented at the British Educational
Research Association (BERA) Annual Conference, University of Warwick.

Liang, J. C., Chou, C. C., & Chiu, M. H. (2011). Student test performances on

69



FHERBE T B RS T /B

behavior of gas particles and mismatch of teacher predictions. Chemistry
Education Research and Practice, 12(2), 238-250. doi: Doi 10.1039/
C1rp90029c

Lowry, R. B. (1999). Electronic presentation of lectures-Effect upon student
performance. University Chemistry Education, 3, 18-21.

McGreal, R., Cheung, B., Tin, T., & Schafer, S. (2005). Implementing mobile
environments using learning objects: The Athabasca University digital reading
room. Paper presented at the IEEE International Workshop on Wireless and
Mobile Technologies in Education (WMTE’05), Tokushima, Japan.

Nunnally, J. C. (1978). Psychometric Theory (2nd ed.). New York: McGraw-Hill.

Perry, A. E. (2003). Microsoft PowerPoint presentations: A creative addition to the
research process. English Journal, 92(6), 64.

Perry, T., & Perry, L. A. (1998). University students’ attitudes towards multimedia
presentations. British Journal of Educational Technology, 29, 375-377.

Rickman, J., & Grudzinzki, M. (2000). Student expectations of information
technology use in the classroom. Educause Quarterly, 1, 24-30.

Sadler, T. D., & Zeidler, D. L. (2004). The morality of socioscientific issues:
Construal and resolution of genetic engineering dilemmas. Science Education,
88(1), 4-27.

Sadler, T. D., & Zeidler, D. L. (2005). Patterns of informal reasoning in the context
of socioscientific decision-making. Journal of Research in Science Teaching, 42,
112-138.

Su, K.-D. (2008). The Effects of a Chemistry Course with Integrated Information
Communication Technologies on University Students' Learning and Attitudes
International Journal of Science and Mathematics Education, 6(2), 225-249.

Susskind, J. E. (2005). Microsoft PowerPoint’s power in the classroom: Enhancing
students’ self-efficacy and attitudes. Computers & Education, 45(2), 203-215.

Susskind, J. E., & Gurien, R. A. (1999). Do computer-generated presentations
influence psychology students’ learning and motivation to succeed? . Paper
presented at the Annual convention of the American Psychological Society,
Denver, CO.

Szabo, A., & Hastings, N. (2000). Using IT in the undergraduate classroom: Should

70



LR HAXEE PPT fjRHEAMMRE — A5 T ERAMBEESEE 210

we replace the blackboard with Microsoft PowerPoint? Computers & Education,
35(3), 175-187.

Tang, T. L. P., & Austin, M. J. (2009). Students' perceptions of teaching technologies,
application of technologies, and academic performance. Computers &
Education, 53(4), 1241-1255. doi: DOI 10.1016/j.compedu.2009.06.007

Tufte, E. R. (2003). The Cognitive Style of Microsoft PowerPoint. Retrived from
www.edwardtufte.com

Tufte, E. R. (2006). The cognitive style of Microsoft PowerPoint: Pitching out
corrupts within (2nd Ed.). Cheshire, CT: Graphics.

Wang, C. H., Ke, Y. T.,, Wu, J. T., & Hsu, W. H. (2012). Collaborative Action
Research on Technology Integration for Science Learning. Journal of Science
Education and Technology, 21(1), 125-132. doi: DOl 10.1007/
$10956-011-9289-0

Wang, T. H. (2007). What strategies are effective for formative assessment in an
e-learning environment? Journal of Computer Assisted Learning, 23(3),
171-186. doi: 10.1111/j.1365-2729.2006.00211.x

West, R. L. (1997). Multimedia presentations in large classes: a field experiment.
Paper presented at the Paper presented at the Annual Convention of the
American Psychological Society, Washington, DC.

Yang, K. T., Wang, T. H., & Kao, Y. C. (2012). How an interactive whiteboard
impacts a traditional classroom. Education as Change, 16(2), 313-332. doi: Doi
10.1080/16823206.2012.745759

Yilmaz, S., & Eryilmaz, A. (2010). Integrating Gender and Group Differences into
Bridging Strategy. Journal of Science Education and Technology, 19(4),
341-355. doi: DOI 10.1007/s10956-010-9204-0

Zembylas, M. (2002) Constructing genealogies of teachers’ emotions in science
teaching, Journal of Research in Science Teaching, 39, 79-103.

Zembylas, M. (2004). Emotion Metaphors and Emotional Labor in Science Teaching.
Science Education, 88(3), 301-324.

71



FHERBE T B RS T /B

The Effectiveness of Embedded
Animations in PowerPoint Presentations:
A Case Study on High School Students
Learning Concepts of Gases

Wen-Wei Chiang Chia-Ju Liu

Graduate Institute of Science Education and Environmental Education, National Kaohsiung Normal
University
*chiaju1105@gmail.com
(Submitted on 2013.5.8; revised on 2013.7.16; accepted on 2013.10.2)

Abstract

Researchers have been unable to agree on whether the use of Microsoft PowerPoint
for teaching improves learning. This study examined whether embedding animations
in PowerPoint presentations can help to promote learning among high school
students. Eleventh grade students studying concepts related to gas were recruited for
the study. An experimental group of 42 students was presented PowerPoint
presentations with embedded animations for in-class teaching. A comparative group
of 41 students was given conventional instruction using a blackboard. Principal
component analysis was used to extract three factors (Cronbach's o value = .74),
including the difficulty of activities, the degree of preference, and the benefits of
instruction using presentation software. An independent t-test was conducted to
evaluate the results of an achievement test, presenting a reliability coefficient of .84.
Our findings led to the following three conclusions: 1) using PPT presentations with
embedded animation promotes student understanding of concepts regarding gas to a
greater extent than conventional teaching methods; 2) PPT presentations with
embedded animation arouses more student interest in course content and 3) PPT
presentations with embedded animation present abstract chemical terms in a more
substantial manner.

Keywords: Microsoft PowerPoint, conventional instruction, embedded animation, PPT
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Development and Practice of
‘Indigenous Culture-based
Mathematics Materials’

Ru-Fen Yao

National Chia-Yi University, Graduate Institute of Math and Science Education
rfyau@mail.ncyu.edu.tw

Abstract

The main purpose of this half-year case study was to make a practical blueprint of
developing ‘indigenous culture-based mathematics materials’. The researcher led
sixteen in-service teachers to enter a Bunun tribe, and designed mathematics learning
materials which were associated with Bunun culture for 6th grade students. Through
five stages including ‘preparation and planning’, ‘exploration and understanding’,
‘reading and design’, ‘comment and revision’, and ‘practice and reflection’, the
participants worked together to develop five sets of indigenous culture-based
mathematics materials, "The Adventure of Millets”, "A Great Test For Bali and
Abbus"”, "Three difficult problems of Neng-Gao Mountains”, "The Festival of
Bunun's Full Moon", "Hometown of Clouds" in total. According to the analysis of
interviews, observation, and related documents, research results focused on ‘tribal
teacher’s learning in the process’, “difficulty of teaching these materials’, ‘feedbacks
from tribal students’, and ‘suggestion for designers’. Finally, a blueprint based on
these findings was made.

Keywords: Bunun people, indigenous culture-based mathematics learning materials,
elementary school mathematics
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