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A Study of Synchronous and Asynchronous Facebook-based Nature
of Science Integrated with Scientific News

Abstract

The purpose of this study was to explore the enhancement of students’ views on
the nature of science, their content-dependent nature of science ability and their
concept of scientific knowledge by comparing between synchronous and
asynchronous Facebook-based nature of science integrated with scientific news.

The study used an experimental method of quasi-experimental design in a remote
mountainous area of Hsinchu County. We had two groups, a synchronized group of 42
people (one class for the eighth grade and one class for the ninth grade) and an
asynchronous group of 41 people (one class for the eighth grade and one class for the
ninth grade). The two groups of students were not significantly different in their
Science and Life Technology curriculum academic performance in the first semester
of the eighth grade. The synchronous greup of students received simultaneous
synchronous network learning communities. The-asynchronous group of students
received a non-network learning community. Both,groups of students were given
seven different topic on the nature.of science integrated with scientific news and two
topics to research on the nature of science.Before studying, both groups of students
received a pre-test, includinga questionnaire-on-the nature of science, the content-
dependent nature of science ability two tier test, concept of scientific knowledge quiz
and discussion of the nature of network. —After-learning, they received a post-test,
including a questionnaire on the nature of science, the content- dependent nature of
science ability two tier test, concept of scientific knowledge quiz and discussion of the
nature of network. This study analyzes the pre-test, the post-test and a
three-weeks-later tracking test, discussing the changes on the network, comparing the
learning process of students and researching the open-ended view of the nature of
science questionnaire.

The results showed that synchronous group’s performance in science knowledge
was significantly better than asynchronous group of students, but there was no
significant differences for the two groups in the questionnaire on the nature of science
and content- dependent nature of science ability two tier test. The open-ended view of
the nature of science questionnaire also showed no difference between the two
teaching groups.

But it was found that the "synchronous group™ and "asynchronous group” of
students showed that their progress and performance were significantly different on
the questionnaire on the nature of science, the content- dependent nature of science



ability two tier test, concept of scientific knowledge quiz pre-test and post-test, and
tracking test results.

It was found that the learners showed significant growth on the view of the nature
of science, content- dependent nature of science ability and the concept of the
scientific knowledge from topic one to topic seven by the analysis of the learner's
e-learning course. The study also showed that the nature of science integrated with
scientific news course was effective for improving the synchronous or asynchronous
groups’ views on the nature of science, their content- dependent nature of science
ability and their concept of the scientific knowledge.

Keyword : nature of science ~ scientific news ~ Facebook network environment -
synchronous science learning
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BEeA oy R BiERE A B E e F (M & = > 2007) o Friedmany (2008) )’i*u
O FEBBFAPETLAZ A B AN
1~ %4~ &k 22 2 (awareness, knowledge or understanding) : 4p e85t T

TRl MAEH ~ MR S AFR PR S iz e o
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2~ i
3~ i A& (attitude) - ¥ F A M A
e s o Bldoi A E
4 ~ {7 % (behavior) :
Ha g TR E -
5~ Hoaw(skills) @ L5 4p b $L79 ¢
6~ Hiu o

R S i e A PRy

#$A VPP B § R L £ F

g1 55§ chas (M 4 i= > 2007) -

S PR A

g1 &% 2 4% (engagement or interest) : $fiF AL E A
L AT R R T 0 Bl

TR R

ehRs S P ER D
S R R R A

AHAE FALE & ¢ hF R B o

CESTEE EREIE NS IS RS S s

qugfr' m]? i%ﬁ’ﬁo
Foo PLERTE 3 AE A Ao il P ATH

L0 RAEBAE LD

B E B PR R PR AR TR £ LF RS T

7} s

SRR R E R S P

VRS EPE AR RAREEG R LR 2 AR

EEE SR S R

A AT AR ATR P s PR AR R L Blhe T A

f 1972 & 3 ¥ 7]

AppFRE A aTE dG

PEFTRE R E2 7] o
#ikh (1994) ' & 1

wLEATE Ly -

ML H 2 PR

AF AR

ﬁKq’-i(lggS)ﬁi’ #Eﬁ;@mq}g"?wﬁ

NERIE-D R CF SN TF ) BN
FoT 2 o PEMBOFEIEPY P~

BRI e R > -

PUERPEFRE L

FEAOfE B LB ~ A B kA2 E

CHEFREESRRAAEE AT AEER R
2oL PEFIUPEER

TRV R BERER  RE L FEPE
QIS = 3% 5
PR B AR MR ER L
WP AL RTE P e i

TR AR Y P A Fe it &

I§ _\)_L»,L.

T A PR R E 2 B REd R A - A P E G

__L EV'ﬁFFB"?}g °©

FLE AR LAy 4T MY ehaR %
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CEPEFR CPRER CPFEEPEA S PERT O PFE R
FE O R RSB R P F AR chferd o

% E e (2006) Rl i  AEATH L Rt TR R ATE Bk 22
PERLGFROEL T3 >+ LN IREMAT A FUr 2 b B3R
MPATH o Flpt > PEATREATEREY - L 25 BHRIF - L2349

o Bots o HTFE FTR SR FR s PEATE G PE L AN
- (X &1 > 2004 ; Elliott, 2006; Yore, Bisanz & Hand, 2003 )

Brill ~ Falk frYarden (2004) %5 > S4B F AL EATE T MR- L EAF S
R B ehd g BARPFATRE BiRenio 2 B PR g L v e F B

Iy

fRB AT

‘-\n—

TREE o Vb PEITEY TR el E > FF AR < R EA R
PELREp FE R S R AR I FRTE L R F KT 2 A
€4 LB 5t g £ 2-240(Halkia & Mantzouridis, 2005) «

% 2-2-1 PEMFLERIF I~ Aot i

PEATHE FiREpd~+
i )
) PTG PR RS R i AR
MR EAFE LD > 24 FRE (DR LR L HR 50§02
Lsial B & A%
QP F# 5 A s HI LR S (QERBERE RE S F foi
n BRI hid? TRV 6 & =

B A AAETIRMEP 2 R Q) E R B G -

(3)i#ﬁ<%giﬂl&j\%§:ﬂ@§7}i T_en #mﬁ; b ¥HESF
g {825 gl 4 Bl Z B i
AT B AR
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FEATH &

1,

PRz EEPAGER AP ERM R IFRESR DL cFLEITH G
WEAEEL ) [ F T s P R AR AR L R (MY =0 2007) o A 0 B
Bzl BT Y NS R - M e ER L A -2 A E AR AF S
IR AR B 4 N R - et ¢ % Bed 3 BB T chil R 2 1R 8 AT
AER KRR &I Wi RPE L EREY B sl o P ERE L
FE RIFF S %5 hi & 1 2 (Korpan, Bisanz, Bisanz, & Snyder, 1999) -

AEERDOPEIE AGIPF B RERFTY pd o b TR fHeh
WLSHREPFFIRLRERF ATERA DL & % & AF AL A
EEROFTABIE > X ARP AL P S 5@ ipu ¥ RS2 (B i- o
2007) = #% @ - Millar (2005)3% 51 82 A3 AL 8 37 . @ v 4ok pr chsl 4 e % > (2 F]H o7
SR AR A e F R R G S A RPRE E H T T 18 AR
T TOISE P FHE A AR R H AR Rk
AR R chdic ¥ 7 RN AR T RARATM o RN R YA AT S %
ZEH - RFV A RSV ALZEET RS (AR T KR % g
?ﬁ%ﬁ%ﬁﬁwﬁﬁ%{iﬁﬁﬁﬁﬁ@’fﬁﬁ%%?éiﬁ%%EE%O

e AE 2R R AP KT IR Y > FEITE S E O M
PEERPE LI G FT PRI kg BRFPEATRE TP E e s
SN A S S 0 R L RN SRR AR T
GHAR T RANFIR - TR AR 2 T S AR P AL L SR
g F R E A I G e Pap ¥ A EP G 53R 4(McClune & Jarman, 2001) -

dONEERTR L ER R oA R T 2§ 4 F2005)h x F 4 5 A
A FEATE ) AFABRGAREFAL P AR PE R0 L g £
Vbl R SEPAFAE Y AL AMORE S 5o 2 ARl
m e b A G T R e Tt AP T RIS AR PP EATR A E AR

SR PR AN G e F RS R AR RS WAL
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Bl A AT S ET R o

o A EEHI R
AL g 244 & (social constructivism) » 12 Vygotsky & & 4 fr o A 3RS A

BArowAgd oo g A BTG o 2 areRerEE g
LAY CRAR AL FEE SR BOMEFZENER P B P o MmARS
AR A FE S AT 2 ARG A PARH ) A A B A B RBT
g P oo

LGS ZTARGTEAd BAAREH PRIAERF S &
G ke PERI EXBALIEEGAEL T NEE S ¢
v ERE e E D RGN (R A )m g s i
(reinforcement) ; o PR ¢ FSRTARERE B2 RS LR
(confirmation) - d #* Lz > FLF cesan A FRB AL EAE I & N idp 020 17
mafa" F WA P PR a2 Ié"}‘ MAhEREFEY FY Jz
gz (2 #4000 2001) ¢

AR F 2 i R A AR A 2 S AP R
F g i ke Gk 0 B 4T Y BAHG I AR
AT R R ATEREZ R R ke B FE Y @AY 0 R pATE U A SR R
N g AR A2 G PG B G ENT I RARE R PRBNERET (7
¢ »2001) - Lemke(1990)+ % 3 f14 B - it § EA 0 B AL e A HHPLY
(talking science) 4 & ¥ 15 @ =4 o

N PEIRFL B AR DB BALE S KA - R0 g E
PO AR HEPE AR AN OREENF R AR FRFHRL HEB
BoRE R RAFEPEATEMES DD Do
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Fz 8 RBRAPEFYHAMEH

- N RRICEYRE

PHOEPFE R EFKRE I LT EBUAZF LR N ER o Ea v@
AROTARMEE GBI BRI REE N T Fltdom T T m
g fj‘uﬁ«‘ PREFLELYT ORI RS FTARN K P ARG TR
GRS R RW AR L s R % (ERD > 1999) -

d 3t 23R F e (World Wide Web, WWW) crde il » et f i ens 38 i
FHERE o BEHREEY S prppe k Bk T R CKE
(Web-based instruction ) % %% i & % (Web-based learning) = 5 i ;n (5 R »
2003 ; JF g% 0 2005) o Carvin (1996) % I|# "2 R * kv Fhd d 5 7
Fle a0 R (Tutor) ~ ) wxAt«(Publishing) s #3E (Forum) ~ i §F 4 S
(Navigator) » @ th# K (1998) s #EF P @ ik 5 T 7838 3 kb

BERAT

3\Fﬁ%m§”1%,%dkykﬁﬁﬂkﬁ A 1B R AT o

A pul 1 E Y FRY Y Fpr AR VAR Y RSB R Y R
WA~ R jekkE B § ki e

S Zfpi ZE VR BREY FAi B FaE Y I EApARY P T
SAEY L ED TP Ao

6 REREFENWE REZILIDEYFNIRIZI - AEYER

TKEF AR JEAEORE S N R Y BT SRy )

Aoy TR R
B PHEEREY P X BRSPUAITHU 7 RpF Y P R H A -
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perho B B Y RA PR Be BRF AV iR L DR AFY
B2 S YR B YR T SR AR A S
L # fs383n4e (Metacognition) vk > & £ 4 240 f & dnzieis f(Anderson,
Reder, & Simon, 1997 ; Slavin, 1991) - fe & A % B kA2 - D FA R P T

BB RS AR A AR D B E I PR G PR B PR Gek
A R R g R R B e 0% 12 Chou, & Tsal
2002) -

L)

A

£T R T SR R Y RS T R R

z

EE R HBELTF R FF B BEE TR DT B
B EH N RRPEL U (VRSB A G R TR Y S Fl
Jonassen (1996) 35 & 4c | * Bl BEGERDK T I F TR L L B
(Mindtools) = & zu+1 £ (Cognitive tools) » #<7 7 »ciRie & 4 gy (5K
AT IR H RS A Y S P mE o

Yu ~ Sher Lee (2010) 142 4 PEE 5 5 » 8 % e i~ B REf2 e |
o F I R A R4 ?Eﬁ‘:ﬂ;’f#_i“ YRR P B = 5§ o She (2004) 4%
FAHUEESFS L B HMERA R T G R 2 RRICEFY %
BTG et A B 4 pLE L antae{e§ ¥ 2 2k o ShefrFisher (2002) 538 7
MR R ERRSLEEFRE B FRAIBS DY ERY T REA SR
Faop s RAFY %54 bR PPFRAZFL IR Gy 7 8%

AT EAENRY PRARKF AR AL e ¥4

\nﬂ-

5
bk
-
7;’\;'4.
F
%

e P RREIIEAAH S ‘*‘Av\ G AR e R G PRA > R R T Ben
Vi BRs v R RS REHN TR F s PR oL Riaaeg s
LA TR FPF. B2 H 4 L F 50 i 4 (She & Lee, 2008 ; Liao & She,
2009 ; She & Liao, 2010) = gt ¢t » 5 27 7 Agom it P EBEFLRETPRPLE
PEMENAR ) D oI E A W R B2 A R owmE s 4 (Yeh & She,

2010) - ARKE Y HE L2 PEFY LG Lo B P A AELEEF
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KB AT g~ LERTHEY g SRR E Y T S Facebook? s EE 4 A RRT L

PREFRFEM RGP RBF I PEAF RS o

\

i# * Facebookzk 3+ e 1 Ii%

Facebook & ¥ cik AP 45 & a4 > Bexh F R 5 Lanp B s dF R TR L

LN LRzt SO AR <P AR I S h < ) AR I r}*‘u“ﬂc WA F ARG 4 g
~ i¢ {7Facebook tr e B A 3 H HP E 2 AR TR o

d >Facebookfiz M & 4 A ST A H B T AL
1~ 12 Facebook te 55 5 LA g 41 o
2 ~ Facebook A+ # F ena 4TS 4] > 74 KL i g o
S~ T AR T B SR A G FlmE £ ) e soaniE B
I REAPTTRESAB S

HEREERT T -
6~ FIEFIRE [

e gk ok B o R e R #e gL G Facebook th 5Lige % &
ZEFT S od ATEP P Facebook ApREFT T 1 fede A o FE 42 (2009) 0 A A
Lo BiFe g RS R i 1 42 (2009) 2 Facebook i # 3 ke
MR fRsER Y ESLE T BERERN S e FIRAE DTS DN &
(2009)F 7 ¢~ R BFERFTEEF 36 =k 5 > fF333%5@% * Facebook e
Fhmg 258 Facebook 2 A 3 d (753 AR > WE L RN HRf Fle
Ml (2007) 5 3 R AR AL § R EIRIAT B R Y FHIE o MU P E R &
AT 3 R F R4 ¥ FacebooK AL e =k GAT § 0 @ A4 Facebook AL ek T 4k 1F
T oA 0 D AREAL Y AR e IR ey S A RRREY &
}E Va0 poa v A L F| > d 3 Facebook el 2 i 2 A b [ AT
FHIRRA > REFFIANLYSHT > S EFFNFATH PP EITE iR

R RER D E W SV RERR R AF 2 HE AT
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Foopaudip b o g g E- BREOPERT 3w o

Z o kh RN RS

Johnson(2006) % % 4 — # wAEITH B> P B2 LR KT B Y o
éi’éﬂﬁﬂkﬁ“ﬁﬁkﬁ“ﬁﬁﬁﬁﬁﬁﬁﬁi’Pﬁmiﬁiﬁ°%%
Abrams (2003) #RI#F31 96 B+ = 24 a2 vigacd HF Y oot RA
TEHEZERHAEY N BT L FEY LB ANOVA £ 7 5% %

BMirStehEY s pvip REFok iR ve ed sy

ai‘

BBz hed phttestanti P { ERrR - Rtz B E 4 AFF T3

i

BHZ a2y SHEE S &L E - Johnson(2008) 7 120 i+~ £ 4 % % P4t % o
BHRT CEEPAL DT BAATK EARY g 1 F G FE AL REA B

AR FHARH S BASEES M ERIAE Y CERIFHEEY S
BERTEA AR BAEII RN FRPELE P BLDF 4
SR ANLIG R SR FARIE S5 S mE SRR S DU b
PR 2 B it AT 2 Fleslefht R FERE T A
R sE S SR E RS S 2 T SRR R R R S
$ o BN F AT (2003) A < B A AR R E A G FRE
W4 PR 3 0 THE - Pl (tum) £ B RS 4 0 BT 93 DR R 214
RS TAM B PL YL TR E SR MG (2007) F TR IERE
HRE WM EFIEYRPEIHGEFL G ET R RREFHEY
FONBHAOFTHEEE LTS CRFEY K LR IAERIT AR
FE Pn B L KERG I dod LB Rl HE Y &5 RS 2k
BE Yk o hry EREREREAR* NS RFTTR o
INFPFEER SRR RS L ATEFOREFT 0 3 &% (2001) 1
Biail ¥4 23 ER2ARHPRRIE T AT SEE T2 HFNL ¥

FrEAREY ARG AKE L G o AR (2004) 1 R ERE T LUk
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TRBEPHEGA EFEAR S RREKERAFT T FRIG A AEGEE DR
EYRBY €3 RiEDEY 2224 R - Marcia ~ Douglas £ James (2003) & =
- B s Ee odf 7 A E Y T 5 (The web — based inquiry science
environmemt, WISE) » S % 3+ £ 4 & (Feni ¢ H4e > o s { i 51428 4 o
¥ e

Flpt o RFT L BRI R E A TR L8 ATH iR B > Facebook s ik el
BEY T PEFRAEZERHCDEY B2 NP2k giomt 752 P 7

A PR RL RR R R Y

™

Sz i )8

PERTDLRALT I ASEAEMEGTIET S a FERTEY P £7
£ F o PR G el LU BR AR AT i B eRa
FEY 3 E R LR g {8 AP e e 8 i 4 0 { £ 8 D8
TH A Ao i ATR P SRR TR

dPERTR R E 2 AAL 2 BB nA) i AR AAp (e T
AP B R A L AR A A ) AL g Facebook T Lk s kig 7R E
o FH TS o AR F AR S RN Lok o 4 i
Pl g SR ek AT gAY B A ARl My B R g ko RS
APREER A VRS A AR R E AT RIS SR Rk
FY F g ye Epgrp pPEIAFLTG 2

~
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Lt '1‘7_ ) .
*ZE Y
L

AEPFEABEHEIEHE AR AR AL KK

B 2 e AR B o
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=
N4

¥ FrHY
TG R R R AATG B S R Rt o E B ]
f_{?fté‘f’lE BFIY A ulLfeH e - T2 e -—r1H,H¢ e w2t

B-FIAEBE Y2 -1 Fa 4 > H AL fedod 3-1-1 A7 o

% 311k Hmea b 2 A Bt 4

? - =
e e 25 17 42
ZEe o e 24 17 41

BRARE 4 s 3T N 5’,\;;;})‘?? F%}ﬁ Ho A fie #73 E Rk S WA S SE SN A v -0
1N HlefrtFp et rkE T2 LR 3 Py jcker Brrisg 4 p

BRed ERBE LA (P R Y RS EREP BT S )i

FtE st A BRFRA BB FLfr] ERAFIED o fhp R d Eq
HEEFH T AEIRF I HFLE AT Aot h e g2 Tt %

3
NI

AN E AL I REFAL TP VAR e T AR Y R LR

T 23125k HhebtR e pRE EHAPLFELIF 2 T %R
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2312kl w3 pREDFEPEFELH 2 T HFL L

L#e T i t i
pRRed EREEE FHE 42 49.74 17.71
=M 2RH e 41 50.44 18.93 0.178

g AT 2P g R w;k iy %}*’*%} SRV -4 [N
£y w Briso b B (N=42)fo2tp # B (N=41)i* 2 F7 5 # 4 > 534 &
B RREHS RS CPELATRAPEIMEFRESSF LR P PE AT
BB EE AR B APENTR A LA RS A TR P
BRI NL R AT P RIA L KEFBE O REA LT HEATEL
WAP R AE AR 2 L E SRS | o T F o 3-2-1

AL ST Rl
o iR R~ LA KR B
V.

Bl (B AR AR R 5

PEAT| L EPE PREEY ER | PEATR
L oakp
£ 4 * T 3P T BB

W 3-2-1 5 5 % - Fl

PR RRA IR WA

SN

AT TR R R L R Z 8

Arit e
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TEFHRE P ROREEFES AR RERKE R A
RANE 2 %t S AR A
-~ iR

AP REG THEATEL ) TiupRpEEATR%K, 2 TR
TRl B B o

il

LR é‘é#ﬂ%n B FIFFE S AL IR G 0 WA Wi e T

#

1. A 2230 B~ (SR~ BRI wALR IR B R TEFT > LR
W 2o b e SRR AR o AR~ 18R] S E BR ehiR|BR sEA 304
LR R ARSI e R R A TR

2. AETRHEEEER e g R LB K (P AT R LEIRE)
Preg Y L 5 Facebook ¥ - &k o

AP R BrLas T EEERH B S BFIS I 2t g g

EFTR R ERIL S SR EBPIr BREE o RSN R e T
" RERKEER KRR A SRR A R i E TR

BREER  FEER G AP A RREY ERME § - RE AL

ML AL R F TR PEATHRRE - TR
FoRPECE R e BN AR S E ORI T R AN Y pfT i o
FANHE AR E AP Rp%HE > Yk BRLAENEB

PpREFFPFEDETIEL AL (- B2AFL)
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FoME A REFPEATIRKSE > FArG ok AT B it Facebook
FARfE o Ak B AR H A M AR *}%‘-_ L o
Facebook t » H %A% 3F4iiddd— #7771 ~ FARPN F Ao ATom o

EREFEwAEFRE DR (EFPFATEA - L Epif
FAFRI% PHFoBRR) LA FED > ARFL Y e g
F-REEDOPERTHGRES > LB PRI BT B
AW OHFAARPE AT NG AR LR PR
PEIROL I PEAFEDEL M ¥ A RF BT R
AL REE L LR FRRAHDEY IRERY > RiEHeF- @
PR iEd - KEF > Bk HeF 2R H Y ER 2k
g4 pliEFi e L B, - PR ATATE R AR S
o LT PIRECOPFE R A RED > B EF AR
drdwie s M AdT L * s

FRREREFBE N TH 208 KFHAL 0 R X7
PEMFEA ARG T AT RR S P BRI RE LR
FHRARFU G EFERPHR > 2 PEATEL - P F B
Bl s ARARRALE AR EEHPIE A ATERER NS o
Homipl2 3E0 B 4otithr= ~ e - HERT ~ RS o

fu

FEZIEE R R A RIRE RS OTR BAE F AT RN %
AR L SRR
Fr & Pyl
AFTERETIL LT A PRV LPFAER P AT N 2 Agip iz
PEATPRH, ~ THFTRR%,) c THEATEL 2 THEFAFTRE
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Ry o TAXpEpPEATRZ LB 3 ARMBELHPEEIFY AT
SULRARR SRR G- s TEEORRR ) LR FIREE L HP
FHTHRY PE B a2 R e RFEF A L e TREATEL 1R

BABPRELEPE AT A AR PR A R AR SRR

-

Y TR ]"ﬁ‘z‘ B Y b2 r;fié‘fﬂ\%ﬁﬁfm"sc;\ ikl zﬁ;J s YRR R AR

PR

- S A REAR R ALE A TR
FLRERFARN FHE B AI(7 Y 18- R)> & - 148 E =4
S EPFE ATz e R (PEATORMHIE IR PRAAFE) L -2
LHPFrHEAREE - ERMALRR IR PEAPEATEY Sx e
A AF - ITERm SPAERY - FRGER 2 Ay - IFRERA
B FER AN FARBERAS S N Y - BRI ELS BA
221 o RIS AR E AP ERITREE > PR AT DR IL[E o R R
progd L H R R ERERTHL A - L R A RS
Aok RE B oRoc o %S R BT A #-i¢ % SPSS 18.0% ik
FALP i Rtk > B >R % aCronbach’sa & 5 0.83 o 1 4T 4p & {1 5 & 7 ipl%

bl L EERTEHEFRE D - B2 RER S LB PSR o

g M e

LR ERHARTEEITRE Y ARG BB X MR (FRY LR
—R) o EF - AR S FHPFYHRI-EREA Er P FRTE LS
2AEh FEH AR > 0 U RA B FOR oA BRI 0 B
i 5154 o #-i¢ * SPSS18.0%K:E (FRE P (1 B ¥k 0 B > B ¥ ehCronbach’s o &
076 PR THPRAEL A FERATEH AR B2 RE R (E
BiGp) ) P ) o
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S HEATEA

FIEF R B 2 R g R R NP E AT DR L flg R R
HOL LR EANFRESSRFFEPEATORA SRIEP 7 740 2
FZAZ S B ecp 3 2 ERR (2006) rE B E AT A ¥ LR
iBEep ME St (2006) #7KeVOSER 4 5 % S w AT p ¢ Rk
(2007) “i3 & &) Rt B AR L > 475 S RALP g R FRTE LA
2o B A AR R BBRAD A0 LRE B FOTR T R T
FAA 0 T EASALN T REBRIRIPEATEL AR LS
(Likertscale)s 7 BE& % » £ F = + N4 > CHPEINTORIFE > 5 T A
Cronbach’s & % 0.83 ; 15 & F g |+ > 5 7 4Z > Cronbach’sa & % 0.69 ; #*
FiFEaE £ ¥ 5 74> Cronbach’sq i# % 0.82 & > ' ¥ «1Cronbach’s o i %
086-fHFAFRHEL bl A FERTEHRERE v B2 KF 2= (&
BR]) s ip] o

mos fLE A REE R E

LR g e VARl TR A kS FerRd il flg iz 542
ﬁﬁﬁiﬁiﬂ%%ﬁ;%ﬂﬁ#iﬁ?%@ﬁw%oﬁﬂﬁﬂﬁiﬁﬁﬂﬂ%
Z 3% % = kg :xp 2 :zp Lederman, Abd-El-Khalick, Bell & Schwartz (2002) £

8~ FEEL £ (Views of Nature of Science Questionnaire » # #VNOS) -
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Hag4 o
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= s 42 2.07 135 374 1.29 7.16™ <.001
e e 41 1.71 1.25 329 174 5.35™ <.001

x1: p<0.001

TR B S A TRBTAE TR R e (6e=T.06) SikiR b g
e e (1:.0=5.35) nfeipl 2 F R FM > 7 LRRFAET A TRIENHG 30
PEANTRMELGED o
(=) #5*Frisdme w24

T B Rt E T3 H8E £ %44 17 (one-factor ANCOVA)
A TORE RS BRERS AGRIAE ARG AR o BBy T LR

4.4-2-2 -

4 4-2-2 3 b JE A A R AT RRAH LS R

% a“i K ik SS df MS F p
(7R = 5) 14.30 1 14.30 6.56 " 0.01
_H_F'“‘ 2.19 1 2.19 1.00 0.32
ap(GEL) 174.31 80 2.18
> 1220.00 83
w1: "p<05

d F& 7400 F (1,80) =1.00 > p=319 > &7 4 & Fieiidh s e @it £
PoFATREIALFFLBERELT FREES (FHPPEFATR PR
BV FE2ERHMPEATRPEMREYEE) T2 2P FATRREY

FeAz(mp] ~ Sp) EHFLE -
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&p«@ HMPHFRIFHegd fadi-n pyitnin; 2tk h 284 p)

ERL P CI PRSI MR AR s St A e A LA
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%) wEg
M SD M  SD F F F A0
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1 1.66 .58 1.43 70 9.04™ 2.12 426 1> 2%% 5 1>3%% 5 1> 7%

2 139 74 119 74 (p<.00l) (p=149)  (p=830)

2 _ 2 2
=0.10 -0.03 ~0.01
3 132 52 119 46 " i "

4>1% 0 4>2%%% 5 4> 3%%

4 1.95 22 1.71 71

5 1.56 .81 1.52 .86 5>2% > 5>3%* > 5>T*

6 1.61 .80 1.57 .83 6>2%% > 6>3%* 5 6> 7**

7 1.27 .95 1.24 93

4>5%% 5 4> 6% 0 4> TR

;I_l : N r%-*/:42 N ?L)b%/:41
x2: 'p<0.5, “p<0.01, p<0.001
:2x3:1: 38—, 2:i%-, 3:i%=, 4:3i%gw, 54T, 6: %>, T A
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3 .90 97 74 91  n?=0.02 n?=0.003  n?=0.01 3>1*%, 3>4*
4 A1 .59 .60 .63 —
5 .83 .99 .64 93
6 .76 73 52 67
7 71 46 79 52 7> 4%

;I_l : N r%-*/:42 N ?L)b%/:41
x2: 'p<05, “p<0.01, p<0.001
301 a4, 2 4i4E-, 3 E=, 4 Aidge 50 A4

| Y

, 6 AdEA, T:adE-

SEHETOFHeBtRNEED L PEEITE %Y AREDEHE

5 (F=1.90,p=.086) AEHFLE " REHFTAHFALR - FL 8%
PR BRAIF R REHS (FH P AR PEMERFY EE L
Bh AT RPEAEREYFES)F L IR A TAEY B
(pl -~ foml) EHFLE o

RpiE T H S Bk Ao RO RAE TS 4 A0 334 R A 4 1{ea 354
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M SD M  SD F F F B
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1 .62 54 76 80 9.467 01 2.55"
2 1.24 93 1.02 .94 (p<.001) (p=.939)  (p=.023) 25> %%k 5 2 4
3 1.43 91 141 .87 n’=0.11 n?=0.000 n?=0.03 3> 1%%% 5 3> 0% 5 3> 4%%% , 3> 6%
4 76 .88 78 91
5 1.10 .98 159 .81 B> 1%k 5 5 4wk
6 1.36 91 93 .99 6> 1%k 5 6> 4%
7 1.24 93 1.20 = .95 7> 4xx
;I_l : N r%-*/:42 N?L)b%/:41
x2: 'p<0.5, "p<0.01, p<0.001
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fe 5 e 2L e
3 A F p. =R
Mean SD Mean SD
1 .62 .54 .76 .80 .84 .36 -
2 1.24 .93 1.02 94 1.09 .30 —
3 1.43 91 141 .87 .01 .943 —
4 .76 .88 .78 91 .01 .93 —
5 1.10 .98 1.59 81 6:20* .015 2 H > FH
6 1.36 91 .93 .99 4.30* .04 9% > 2b e 3
7 1.24 .93 1.20 .95 .043 .84 —

;I_l : N r%-*/:42 N f‘_)%-%/:41
x2: 'p<0.5, “p<0.01, p<0.001
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ERR M sSD
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1 62 54 5.95""
2 1.24 .93 ( p<.001)
3 1.43 91 n2:0.13 3> 1%% 5 35 0%, 35 4%% , 3> 6*
4 .76 88
5 1.10 98 5> 1%*% 5, 5 2% 5, 5 4%% , 5> Gx*
5>7%
6 1.36 91
7>1%5 7>4*
7 1.24 03

1 N =42
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ER F R
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1 76 80 6.07""
2 1.02 94 ( p<.001) 2> 1FK% 2> 4**
3 1.41 87 n®=0.13 3> 1K 3> 4rrx
4 78 91
*%*
5 1,59 81 5>1
B> 1755 6> 4
6 93 .99
T>1%% 5 T>4%
7 1.20 95

x1: N 5 =42
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3301 Aa4E-, 2:Ai4E-, 31A%Es, 4t Ai%Ee, 5adm

4
o
e
=
MB
\l
=
i

d 2429858 0 FH e R A EES L PIPEIFaHY B E
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Jend A P ARSI AEL s 2 4F4 - A 4E6 >~ A RE7 5 A RESA R A 44 0 BT
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1 1.19 97 76 89 388" 8.64"" 87
2 1.21 95 95 95  (p=.001)  (p=.004)  (p=.502) 2> 4+
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5 1.36 .85 93 91
5> 4**
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