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Abstract

The purpose of this study was to establish the core concepts of nanotechnology and the
concept map for the elementary school. Based on the literature review, we summarized the
concepts related to the nanotechnology and developed the questionnaire of “The Core Concepts
of Nanotechnology”. Then we conducted a Delphi survey to ask twenty eight experts to evaluate
the importance of each concept. These experts include 11 professors from college of science and
engineering, 6 professors from science education, and 11 elementary school teachers. Through
three rounds of the survey, we conclude the core concepts of the nanotechnology correspondence
to the different grades of the elementary school. Eventually, we concluded one concept of the
nanotechnology should be taught in the elementary schools for lower-grade, fifteen concepts for
mid-grade, and thirty-three concepts for higher-grade students. According to these results, we
established the concept map of nanotechnology as the reference for future curriculum design for

nanotechnology in the elementary school.
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The Application and Effect of Web-Quest Team Teaching in Primary
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Abstract

This study investigated the encountered difficulties and solutions of teachers using Web-
Quest team teaching for scientific writing, and examined its effect on students’ scientific learning
and scientific writing. An eight-week class was conducted in a class of 34 sixth grade students at
a primary school in central Taiwan. The data were collected from the Web-Quest learning sheets,
reflective and observation journals of the teachers, discussion records, and the learning sheets
used for scientific writing. The results showed that the difficulties encountered by teachers in
team teaching were: diversified and perplexing information sources on the Internet, the improper
habit of students copying and pasting information from web pages, divergence in strategies for
teaching writing, and a lack of feedback. After coordination, the teachers had a consensus to
modify the teaching approach and solve the problems. The students were then able to learn under
Web-Quest team teaching, their progress in scientific writing was significant, and the size of
the effect was above average. The most significant effect was in the mid-academic-achievement
group, which had the largest effect size. Therefore, Web-Quest team teaching deserves further

promotion in teaching.

Key words: Team Teaching, Scientific Writing, Web-Quest
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Abstract

This study investigated the importance and enforceability of constitutive factors of
community-based environmental learning centers. Literature review and expert interviews were
first conducted to understand the meaning of main factors and sub-factors. Then the constitutive
factors of community-based environmental learning centers were established by a Delphi expert
panel of 12 members. The following results were obtained. The four main constitutive factors
of community-based environmental learning centers were “community resource facilities”,
“personnel”, “programs” and “operation management”. These four main factors comprised 19
sub-factors. The “personnel” factor was the initiating factor of community-based environmental
learning centers. It was also the most important, followed by “community resource facilities”
and “program” with “operation management” being the last main factor. The importance and
enforceability of constitutive factors of community-based environmental learning centers were
examined using comprehensive analysis. Sub-factor 12 (environmental education program) and
sub-factor 14 (interpretation and training program) should first be planned and promoted. Sub-
factors 4 (industry resource), 5 (operating facilities and transportation conveniences), 15 (planning
and marketing outreach program) and 18 (field management and maintenance) can be promoted at

a later stage when the center is almost established.

Key words: Community-Based Environmental Learning Center, constitutive Factors, Delphi

Technique, Importance, Feasibility
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Abstract

This study adopted an interpretative research method in order to investigate the development
of the concept of sample space among sixth graders during mathematics inquiry teaching. The data
comprised videotapes and audiotapes of classroom teaching practices, the researchers’ journals,
and the notes of 31 sixth graders of an elementary school in southern Taiwan. The results indicated
that before inquiry teaching, most students had a naive concept of sample space, affected by their
daily experiences. Moreover, the numbers on the sides of dice are potential cues for students to
understand permutation. After inquiry teaching, all students were able to solve probability problems
based on sample space and list two-stage or even three-stage sample spaces. In addition, sixth
graders experience difficulty in listing the sample space of tossing two coins. Furthermore, the

study provides some suggestions to improve the mathematics curriculum and teaching practices.

Key words: Sample Space, Mathematics Inquiry Teaching, Permutation



IINNEREAETRTT BRI A 2RI S R 69

T~ R IR B A9

AR R MBS SRR B - AR ~ IERCF 2 M - (MKRE ~ BT
2009) > B AR FERE o G0 > 5O OE AR E 1 B AR TR T 2 e e B R SR R
(ZEIRE ~ BEREA - 2004) » BCHEME 7 R B HRAREE S ARG RSB - BIRISEERS ~ T~ 4T

VTR o RS RS (Jones, Thornton, Langrall, & Tarr, 1999; Watson, 1995) B#i£
B AN R i BRI - B [RRANZERE |~ THEAR L | ~ TIBL R ) 5%
o HA > BRARNZEEIES (sample space) SR E BT ERAS AR BRBEIIIN 3R - thiZ BEE) 5 B b
REEFEEAG (Nikiforidou & Pange, 2007; Abu-Bakare, 2008; Jones, Langrall, Thornton,
& Mogill, 1997) » EBFRFEIEH#E (National Council of Teachers of MathematicsiNCTM], 2000)
FIBAETRR A & B [ R ZE eI | A R E B e Bam ML S 2 « IR A
IR SO AL B R ERGRRE N [ ZHIEEEL 6 BOULLZE HI H(th 28 sE N » | pORdRE » it
DL THrE BB B AR AR S 1S | 2 BB 4G T3 (Australian Education Council[AEC],
1991) » 539t > SR A 22 e 2208 21 4E51 - # & HYREST (Freudenthal, 1973) » 1B
[ R | B [N AR (BIRKK - 1996; IRIEME » 1987) » B B8 3 55 Ak gt
AIFERRE RIAS BRI » HEAE S ES RS R B BaAs SR A 5C B £ S IR B IR B (Polaki, 2000
Green, 1983) © /& AN 52 A4 13 R BB AR A ZE W2 ~ BRERAZ RIS Al
AR ERET 2 HIFIBR 1R - RAEIS IS IRIZ BELEER ARG - IRMIFR R B B RS
LA IER) THAIE ) e =sm Ll L - B EEE T (B2 ~ I3 & ~ 1%
A2 FHER RIS - B2t R R H AR AR - I iRA
22 [ BRAR AR J 2 R BR 0% ~ B0 AN IERERR A 22 M BB - SHE a2 seifa
IINER AR AR DL (0] e AR AR R 2 2 BZ2 (Fischbein & Gazit, 1984; ZE3C/ » 1998) » FA
English (1993) Fr B MR » B (E B/ N B RE EIRF B B2 5 108 P A 37 TE e B A 22
e B ERE e e o B AR B2 T B L REHCR P IS 2 5K

P2 BB R AR b TR EFE (Peirce, 1982; Dewey, 1933) > MEERF iR E
L@ Z i gimnt ] - EE RGN EA [1HEE ] FEFAE - NI - BUERAERTIE
FFIFRTE R ZANT] 43HY (McLoughlin, 2004) © [KEBTE [EEEERZEEEE | (mathematics inquiry
teaching) 1 » BT E L BERFRIUIE » M REHHE /R B2 48 i (B B 1Y R 2 B i f 8 5 e
(FIANREH ~ —f%fE ~ 380H ~ [KB) (Goos, 2004) ° FRTT E A B PISME BRI B TR U T
HARE SRR ) » FHEHY » Siegel, Borasi B2 Fonzi (1998) Fi#& I H#SEER (inquiry cycle) HI &
—flED RH ~ RET G BRI T B ER B ) AT B A B O T B T 2R

i BR - BERSRE TR SNBSS R TR/ NN B E TR SR AR IR B IRAS
T HERAZL R S 5% e A 51 - [RILER A Siegel, Borasi &2 Fonzi (1998) HIERT 2R
FAEEREAR ARl o R AN 22 I PRI B BN S & > M DL — (AR FR 528 1E AR ESE R AR B 2R 0 )



70 EPBE R - BEPEE

UL TEAI R - IR ER = H RS T B » Al AR R R 2R E R B/
BB R -

- kAR 3

AR ST am AR R iR A 22 R 2 R~ e R R PH BB e L BB R T e 2 -
HERBHATT

— ~ BRAZE R 2 T W B BR B 52

HKEZE ~ 5RITEY (1996) $5HT [ REREEASa iR —(# n] REAS AR B AR, > 2R
BERH R 22 IR R A 22 o BLIERERSR H— B RURRAR i e L TR B 1 AR A e =
tFE% D 2 DR PR BRI E A S ARG > AT T2 (ERER & n 8 b
i TR AR S HREIEE AR 5 2 L (Abu- Bakare, 2008 ; Nikiforidou & Pange,
2007) °

HiE » REPHE AR AT M e B A2 » E RN BRI R A2
WRFEHES ~ FHEHT O RE S (Batanero, Navarro-Pelayo, & Godino, 1997) » i ZEW 2 [ 3Rk
JREE ] B [HmE R o [ ot I | i F R R BE PR e E AR e U IR T - {858
FERE P RIE—BRIFEA R TINER ] > (E3Rk R B s R R A 60 DA
PBRZRRIRE (TRIEME - 1987) o BIANLL [ B R ik 7 HEEREL (2, 2) AUMRAR | B - &
W R TIREIREE ] o] DU R AHE R A 7B s 7 0 BE B id 2 50H 6X6=36
1 > B XAERIRERE (BIFKR > 1996) o Kt > F1H SeBE AR A2 [EIRHERR B — R =L s
MiREEAR T m R g - SAMHENREER - (A5 QR wm IR 2 A& 5
SIS (Bataneero, Navarro- Pelayo, & Godino, 1997; Shin & Steffe, 2009) » Fli1FFE [
PEARAR ] (equiprobability bias) EEIFI AN - BIMEAEEEATA HURAEEES S M > MR
s T DA A ZE [ 5 i RE FE KB (Watson & Moritz, 1998) © H2EEEE (Lefebvre, 2010;
Tirosh & Stavy, 1996; Aspinwall & Shaw, 2000) =E 3R A5 R A RIS =i 22 4 REFAER
[IEABE RS B [ B4 ARt ] W IRUER RN E e » 155 S22 AR AT (R HERIAR
& A REEEFIEAZEHE SR EREARN e80T LB EEEE [H
IR | (Aspinwall & Shaw, 2000) °

EHATEIE > ARSI » GRGEERIREAZZRM ~ JE51] - M EHEM T AR
BRI FCEE 0 B (Shin & Steffe, 2009) » HERARZZ M 23 BATIHFC R B A E R — 2
R o 541 Piaget B Inhelder (1975) £ 5k 5t 8 E B R FEAR R R HE B A —HE B AR Z< AR A m]
BEAE R . {H Borovenik, Bentz B Kapadia (1991) AT H/N— ~ /NZH50E - 2 11 5%
) 1] BE M SRR Y —HERE A 22 ¢ English (1993) $5H 7 R AEL AL BE (6 FH 48 e B AR
RAIFEREARNE : {H Schroeder (1988) [T FEHE H 4~6 AR A bl 8 i A HI HE S ) —AfE A%
ARZEH]



IINNEREAERTT BRI A R e R 71

Kolmogorov (1950) $& i » #5315 SLEZR & nl e 2k B S sRat Uik A= Rl e - A
S PRE Sl B A 22 TR 0 B B BRI 220 JIsg 1 > B 2@ RR R A 22 i Z 2 B
M TRREAMTERER [ HER AR fUENR -

T~ AR 2B 2 SR T AH IR B
LLUF 43 HI#E Piaget B Inhelder (1975) ~ Jones 3 A (1997) ~ Jones 2 A (1999) ~ Watson
Bl Kelly (2007) %> 5L AN & 38 R /e BUE AR B A 2 R 2 B R nfg X -

(—) Piaget B2 Inhelder (1975) AYER%158 e 25

Piaget B Inhelder (1975) f&H =fE @ RARAZEB L - 2A15 « (1) BX—ERIKE
Ko RTRR TERGY) RO T 2=%8 ) BRAROBEEERE - HLIRR R Z Inkak i B ofe i i A e
71 SEEAGATE IR G BT R - (2) @R C R AR B s AU RE R [ — 248 )
THER - WIANRE LU AR BB AN 5 (HRAE MU R E ERIIER T - ke & )
MR > 3) BR= R mER - 6o THAZEM ) (MR SRR - 5 F sREM & 7l L
il AR R/ NI P o SRR TR THEA ] AIBSARIIRAGR - DLeR I T{EBIEREEHIH
) B [REHEFTE T RESE AR ] 2R -

() Jones % A (1997) ~ Jones 5 A (1999) HBEA I8 424

Jones % A (1997) ~ Jones %5 A (1999) fAf& R ZEHE B8 EH W B INIE R - [@K—
FEIRE G X (subjective thinking) : [EX /& @E R EF /@K (transitional) » £/ 1> L E
[ (subjective thinking) EFFIEENR{LE (naive quantitative thinking) Z[H 5 X =2
JEIEAXEALRIEZX (informal quantitative thinking) » IHEHRE 8 R LA € SR 2 Bk &« Jg =k
SRR LA R RI PR > T S B IR A GRS A il o BEIRE G S oA 22
] ~ —SROFRIBSER - BRES ELIRR PRIRERET I8 ARt - (H ThAZEf ) S AR
JEHSEAHINT > MER S T REHE R A ZE IR YA YE » LR AR ARESI B —HE (1
—HCRERE ) BCTAE (RIS ERE ) TR 22 RSB 7T REAS R ©

# 1. Jones ¢ A (1997) H878 [ QUK 2 BRACZE W] K
il fgxX— £ @R : JEX= JRER @RI - BRfEr

(construct) (subjective) (transitional) &t (informal (formal

quantitative) quantitative)

fRAZER] ARV —HERN 1 RESIHSE B —  REBEMIERHUA:  REBEFIEAETER
(sample  TEEERURRAZER  AERAZERE FEMERMS I = W& A ~ =

space) 2. AiFREELIE R  MERRACZERIAURG AR AZZ IR
AR ~ BRI AfGR
g 51—

AR A 22 ]
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(=) Watson Hi Kelly (2007) Bt A~ 22 [ ¥ fE T 52

Watson B2 Kelly (2007) BEHFHBASCRR - 5 4 B 6 FARTIE A FEEZRESS [HEASHEIRIRY
1] (equally likely events) it (i FEE BRI FEMEI - [RIIEL - HAFFELL [HERS ~ B+ fUBRH
Erp M ESE > 00 3 B 13 SEARER R T[RRI R s = Fist | AR A 22 M & B
Rl S RIEI o iS22 A AR S n B 28 R A I 3 B S fg R > 2005+ (0) 58
ML - (1) AEBRARENHEEH TR AFEREAZEM - ) E—HRAZE
IR A BRA B FERAS | (3) REMUEBIPIET - (4) REIIHIERIERAES - K (5) RERMIERIZ]
e R AR ZE [ o HAFIEAS REUOEEEEE S ~ CHERIEE TR C R ER I gAY 2
T oo

AP R AR R A AR RN P oo R S R B s R S X A £ R
Ve AR AT ST A Sl s AR AR 24 I S B R R L 0UIKES - B9% » 3R TS X
g THERARZEE ]~ THHG ] BB s fa R R 2 s

=~ WEBERRHE
Dewey (1933) Hll Peirce (1982) Brfi PRI B—EIEEEN SR - WU RPRIER B AT
WEHELREE - NEBERNEMEER RS2 R BN iR I E B TR LU
i Eip GAIHLP] BTG BENRAR BB S 8E 42 2 (skepticism) HYHENG - /g —fEEER 8%
[IA'E (Peirce, 1982; Dewey, 1933) ° [KIIH » BEFEHIREFL IE S BUER B 2L Ky B AW AVES i B
IR » BOEBANE RS2 /& R A] 43 (McLoughlin, 2004) ° JTHK » BUEEHE BRI
SR > SRR AR YRS T 1 5E 2o BRI S M RE AR ~ HEFRFTVE @ (NCTM, 2000) © fH
LLET > BGMERTEAEYE (AEC, 1991) 7R 88 e 22 A (il vy BT RE AR RE T - DIGEERE
FESHESR B R R R B H IR o BRSO A TR S R e TBE RS —
ES A S 25 B B ER AT G B g o P RE R B2 R U T BB FIA T (Goos, 2004; Richards,
1991) > @ bRHER = gt —{ [ EERERIent AT ] - Har)Eha - [ AERSR A B2 |
SYENER A AR~ IR~ o~ GwEE o #EA - G8EH - I H EEIRUEEE (McLoughlin, 2009)
A BRI BB R G T BRI SRR 2 (it e i R 2B U) A s G PR ST
BIRATT710) ~ BiAE AL B RNERAE [ S R B B e S s Rt - AN A R — (W id TR PR ST
FURIIARESENE o I > AHFSRER T E oA SOBRISRS S PRI EE B TG R ARAS T » RiliAE ~ 2R
E L BB R R 2 H GG o MHEY Siegel, Borasi B Fonzi (1998) HIRFZEHIE 5
T —EERTEIRA VB AERE - MARKIRIL ISR G B R AR B B DIPRE BERE RS & 5
B B L B AR A PR SR & [RILAHFS2HEIY Siegel, Borasi B2 Fonzi (1998) HJ#EST
B n | S EERPRICBUER T T KB 28 o DU BRI B BUR e WU E RS B -
(—) HEfFFIFEE (setting the stage and focusing) : FHIEFERIIE S FEEE - ARG « (1) A1HE ~ Bk
BB AR (P RE R A A3 - R AR AR A AR B BN ¢ (2) SN HH R R E T =
R : (3) IRE(ERLRITMINIRE « (4) Y€ ~ MHARERTERY F 7 -
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(=) BITERFE (carrying out the inquiry) : FRERFTEATIIREE: » AUHE = (1) BATREHIEYAE
() ERE : 3) HTER - (4) BT BB RS R

(=) FFEFIEE (synthesizing and communicating) * 55 2EUERFEAGRAIREEE - B15 () 5
T~ FHRERORR ¢ (2) RHERTEAURGR -

(P9) FR{LHAI4ESH (taking stock and looking ahead) : % [ fZ/& | BIREER » & : (1) 71 HI%
TEPRFERI SR + (2) Gt am HERTC R AT 2 BRI ¢ (3) FPALE B B pY 22 B ~ R
FIEEE : (4) FAREHAERTCIEER -

AR Siegel, Borasi B Fonzi (1998) FUIHFEEHETBIRE ~ BRI S A S BB iR 5

2o AW THKEE LY EERTE RIS B » B E T/ IME S TEPRSE IR BB 8 » Gt

B TR TR AT S AR 22 T S ORI RE G BEIRE - HTERSE ~ fF &l ~ [iRRE B A (i H Ay

BRI HTERS TR RE G R B M 2 DIREE 1 B A B2 Bl

G~ T ik

B (Tyson, Venville, Harrison, & Treagust, 1997; Vygotsky, 1978) YieH » &
T LA R R EIREI T T T RER EA BRI TR ECR - I - AbHTeiRIEeFE
PEWTFELE o DL Siegel, Borasi #i Fonzi (1998) [RFEER M 15 BB Bl 3% A 1 B /AT B2 78 B A
TE - RAERLEEEREE - DSRGHARYIR SR A EIRTT B R PR A Z2 e 5
RIBIE o LU 73 RIERIARFEE R ~ #F98 T B R BRI TREEL T -

— e

AR R S R A A ST VRN B 7SR — RS T R > R R
H% o 2RS4t - SNERE T BREER o AMEFIEHREEREEA 16 A
A S A H3UE/NSERE B 117 B RV AR 11.4~12.12 K [H > £ S HfF5E
AT A Bt R B B IE SRR AR 22 AR » R/ VBRI Ao - Him
38 R CIRBRERE JIARFR RN > RIHERENEE 04 ~ Bl A (7-8 N) ffm—iH - LA
WEE R ER 2R AHERERET - Fh 0 B TR BB R IB SR - KiHTerIERs e
VAR JE—~ F AR B EET - L3 8 KR BERHE » BXRE 7:30~8:30 Y1/ [NEF o

“ W5 THE

(—) HRIeBEGE) s N TE R

BERHEY I A RFER SRR im0 /W B ZEPE BRI RIS EE Y - EE
#H AR5 (Fischbein & Grossman, 1997; Godino, Batanero, & Roa, 2005) » AN &5/ S EEH TR
J& o [RIEERHFEE SO S 1 B2 i R B g A 2 [ ] RE LU AT 9RO 9 T H » FERele
B SRR 2 WS AR R B L > WRE AR A I BUE R - AR EE 2%
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LR P R B SSRERG F PR FE B B B BB T B+ (1) BT R E A Sy
TH (HIaB R MR EIRE) 5 8 & Sl e HA 22 00EEIRE » ik
REMB T ~ RARE E L FA G o B2 B w1 R I (Bizenberg & Zaslavsky, 2004) :
(2) [ELf841 821 (concrete external representation) FYMRETE SR ( TMIEHIRAY ~ IITERE!
HIRTRE ) > i TIERCIERY BT - A B ER s B8 R yRY ~ #H & HUMERERE ) (White, 1984,
2001) © (3) FAEAEY A & B U RR A 22 [ R B - P2 Ems - [ =
fF ELEER = | AR LT AEE RO AOTE SR - B [ B M e S i Frr
IE~ ARSI | Ao B thide e 48 22 5 0 F R M SRS R ( B0 ~ BRI
2004) °

DRI > RS S Ehaa T 3e » A9 2 i = PRI Bl - /3 AEIHAT T -

1. Ty EEN— I REHEARE

Fischbein #I Schnarch (1997) # 31 % P 1£ T 5 - fin J& # 7 £ A B 1Y [ FHE AR
R BAER o [ FHEES (AR | BV 8 ek b h g — MRS IR # R R » 312 5%
(Fischbein, 1991; Watson & Moritz, 1998; Watson & Kelly, 2007) YILL T[RIHHE e A » —
{18 T T — {18 iz B e {18 T > R — e B A BR e i ok | ~ T RIS g R > —HE B A
Bl —FEHIBS BB R R AR BB > MR TEARS Eri R ] AR E B R A AR R
ARt o BFZEE Nk 5T b b B o B SR AR O A ZE IR A — [ EAm BRI AT HE -
(AR R AR s — 2K HHBRL [ — (A IR —{E Sz fr ] 2B il - o2 HER T RA{E#R
)e 1B | KB 2 R - @ (85T AP 2 (BB 2 | DU T el s A e 1%
BN R T BB & T—18 5 —ff 2 22 TWafE 51 fIBk&E K 2 1 HHGET
BB B S B A R A 22 (R R R

SRIM > Hel oA {Eck B HIRF SRR - A S EEaE B 7 A 22 A4 H R AR AR - I
REAEE SR B EAES TIEZUAIE S ) B [ 5 COOai e ) MIRJFRANE 28 - DI85t 5
— B ERIT BN - T MO RN E R B MR s ACE RIS ER » B R A2 R ME A B
DA (IUE) BRASES - R0 PR RIS S R A S B 16 5 - — 7 H B e R S Res |
TERE) 2 X2 ZAfERRASZE ] S — 7 RS R & a7 [ R S AR RS 5 15
T RRHR SRR | FIRTREE SRS R RS 8RS - TEEREM Y - AIEEEE
(R R YEMR AT TR AR B R - B AR ZE =X ELE > Fns8 e r s -

2. RNTERITEE)— THEXE

ANME] b5t » 8% SRR R B R LR T R HAEERH SRR - DI wl A B B2 B AR
PRERO A S M AT REAH & (HR N E 2 A 58S 6 X6 _AERRAZEM] » t E—
{ENE B (2 X2) HIREAEEZ - RITER I Rn 8% IE B [P R ] RS [t
WEE | RS RGBS A R T Re & 2 |~ Tl 8P e B B
B8 5 —{F 2 IR & LLick > SRR IR RS 5 FUBREr Lk 2 ) > — 7
PR BB R RS > S — T S R B R R S G A B T (B 224 51 H e RE 1Y
BRAZE M - MEERIENM - AEHSG SR AR A ER# T DA EERE - B A%
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F=+RLLE > FIIFE S -
3. EFRIRITEE— EFE) Ml 53838,

5 7 I OB AR T T REAS oK TE R AR AR 2 [ 0 SR JE R AT R RE IR - R R
R WA A€ ~ IR R RETE B R R ER5e ) TH o 58— {ENG B (R dUR B 21468 ~ B
B (2004) FIRFSE » JBAS 3X3 ZHERAZZRNY MEE] — TIABSE » 2R
REMUIBIE 2 |- MERTRERRSHERE U TIRIRHSAE RN (RS () R - IR el s tnes
B T HERRA SR = AR RE - BRI RS AR R W W A E S S -
AUATAAERE + B BRI IR EE ) 2 X 2 X 2 = HERRARZER [T ) — TR =M
TG A nT REAAH & o afer AR H B T RN e —{E e ) &2 3R T ={f e ] 5y
ek 2 1 DI S 3 2 SRl M RE ST B2 —HEfRRE > fR2% Fischbein
(1991) ~ Fischbein B2 Schnarch (1997) FUIF5E » i Fo# 282 1R 35 B B 22 — Mo+ Je s Hizk
1RUE LUK fRRE o

#% 2. LB I R
LBt EREEE SErRAEREE 25500

FHEL (2002) ~ Fischbein(1991)
R tRsEEE) [ FEREAREG | —AEEE = HERS A 7SR Fischbein & Schnarch(1997) ~ Watson &
Moritz(1998)

Fischbein (1991) ~ Fischbein & Schnarch

ANFre sy — Y Eﬁi:( =23 7z
RAERTTEED [ FIEATE ] AR AR A (1997) ~ Watson & Kelly (2007)

e [BWE] conn BIREE ~ BRAKEL (2004) ~ Fischbein (1991)
EE KITY il Eﬁi:f\ 732 él%:
EARTEEE) [EFEE] e HeprA I Fischbein & Schnarch (1997)

() BRIEAERGER R IR
FI/7> Siegel, Borasi B Fonzi (1998) A PR TCER BE R (It — 1 T B P PRI B B0 HE
& LIATHFE IR L BRI B AR e IR R B B » Wi d T/ MH & TR ER SRR NG S - DIERE
SETE RO » TS B R MRS - SRR -
W ~ R ~ A SRR - AR BB, (W16 3 77 -
SRR ¢
LGB« T 5 IR R IR R e — [ URAReR ) - BRR [iE M
FTREARNG 2 1 G (AR R RE TR R AN 22 ] o B AR R - FTRER IR B 2 AR T
ERetEE AT > geT(E) [ AERm 2 1 18 GBI B Z 0 Enh s s
L H A TERS R SRR & A - B0 AR 22 TR TR S Ak e - T ]
IEREEL T~ PRERER A W)t - M R PRI BB 5 i -
2BTERTE - MRS TR GRS EREE (R - ) DUESEFERNGME
B o BEAEE R EAIR T PR B RS T3 3 I A5 PR ~ SR TR - & HHUER TR R
g TENRE | f THE R E ] - DL MRS AR | (S8 0 - BRaE i E R R
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3. GROCEENG B B IR

PEB:  TREIA AR ] BTSN P A R

WEfR [ NG A 1 2R 22 (ETHIIBRES U URE  ERER il S ER I

15 HYIA - SlEEEmEE 1 A2 RS T — M E i —
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% 2 ey

fRer LA/ DHARE 2 BB EARMg 2 (8 A BRE TEEGR]

I i/ MERSH BRUASINERGE [HIEER] @ HRIERES | TIE
R 2P FIGTER R WA RGNS B R E I |
ARk [Eff% - SPEES A 1 (R ) BHEE T E5E 2 —
315 E 2P A {2 5 ) EEEEAENZER - &
R B (25)(52) TR o AT ARG H 1 22
FRAE L ~ ARIZER]

iz (5% =#): =EHl - PR [R5 U
ORI - BAURERS > B ~ £ R
B —{E A — S S IR L
SHH 2 ZIER BT ST

R T

ARG JE B DL PREER R R S REEPT T R A A DU S o & R AR R ]
M RURETES - i S2HUREREM B e~

A % BEEEER A SHERAEM k4 T
i) AL L Q%(L (B AR

O

SR [ — (@5 ) AR KB 2 2 5 T | 3K —Fiss
FEHTERRE BAHG AR > B/ R B LRSS ATRERY AL - Sl AR B RHE I (] 5y Z 8 i
ek - [ —(EEm—{Esm | R AR & TR LK

3AR A MIEGE ¢ PSR E B AR 2 a3 MHET RS R DL ER et
HREA IR T B S S RE TR Am A o DL TRAREAR S ) 1B R - SEREe s
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m] EAE TEE] ) RESHE RN Aeebier @ (R FE - E AL

ERRHEE - S RAR RS A SR ER - FiA A FE AV s HIRe e SR I

rr At A A B B e 52 I R AL

4. FMEFIGEH - CRE B 15 £ DU IR 1 s A i PR RE AR S B2 m U & IE FH AT - ARHH

Fei 3 X3 THEREANZE TS ] Fl2X2 X2 MRS (& T miEE

B Mk R R I = ARIE T A -

b ENHEL T £ LA (R ~ R R R IR MEARRE R - AR A A
$iah - RUTERFCIRARG - IR0 ~ ERRTT - MR~ PR BEEL Pk - D RERIE O
REEGS » TRRENE I P 2R B A R B T T o

=~ BREEEMT

ARG B SRR E R G R PR S B B A TR BB ) LIRS R N~ B
A ERE G ~ R E AR ALEC FAHBAE R o BB £ B PR F # B 4RI (double coding)
(Miles & Huberman, 1994) i f5#RIGIKE o Jol R E R ECE 755 - =155 E
BRI £ A0 B AT AR BRI G R ELR B TR » T — B =I5 & AT o3
FAMISE[E] o FR4E Miles F1 Huberman (1994) FEZ » [FF & H—2ME(REL =S/S+D ] » Hrf
S REMRIEHFEIIERTEAG R - D (URARIS AR ERICH R - AT =17/ ez —2k
EEE] 89 o BAE =(1FT ) BRI N FIRE f) R TR AR B e s - E BB U
ARG TERAIEHZ R ER - A > B REEHRITER TR R BT H 2 EAE R LU
B ARIE > EEERAERERE RN ~ B/ MERE BEIET - DURCERAERVEERHEE ~ 15T
H R BRI - Wi FIER R ER TRy 77 20 R B SR 22 T e A PR T B B e
IR R BT e

B R R R

— ~ FRRBEA S EAVIB R A Z RIS

LU 2B BRTEBER AT > /1NN B i SRR A (TR S5 s o B PR K8 ~ BTG
DLELI AR © AT 4 Fos - (ERRZEBCERETHT - Tame e [k 22 [E
RE | FIERTEIEE - AASEEERS G 2w S S e B RS AR T - MR RE A
Bl ~ BRAZC [ BRI RR AR ARRE o (IATES i R A 0BT [ HIBE— B — SO W R AR
TR IR A 39% KERER R [T |~ 19% 85 [ E SEHEEE - LA DUE |
Al TR (8 5 —(8 2 &2 L mE 5 fIE ELBoR 2 | RIRTRERE - 9% B EE S
[RIIRF B 5 fr BeAR B - FERE — 5 —118 2 ELCR | ~ 16% 385 TR RU (R H
WA REHA | B OIS S [RRas |~ TFTRE ] [Eeitr | 9 E SRR AT
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* 4. FORBERNI R A RS TR

— — LI A 2
78 s 4 B ey I%Sﬁ'
YRR T RS2 LR

B T EE EME BEc B B WK
Mok il ER EAR [—E— [—IE— R s

Al Rt ) B )% &8 R IEF
ot @k K
R £ .
A =
s s

NBL (%) 1239%) 13%) 3(9%) 3(9%) 2(6%) 6(19%)  4(12%)

ERM Epsk BE OEMEHE ER: ERE: BER: 217021 36 HEE
Mg Mt PREE ER AT [—s5— [—5— W&EE MEEH B (5

AT E RedddE 2] e 2) B & o[ FHER
(i /I X N AEL (a, b) BEH] 6
AELT fl(b,a) X6=36

R ZS HE]  For

NE (%) 8(25%) 5(16%) 5(16%) 1(3%) 3(9%) 1(3%) 7(23%) 1(3%)

BRI ER B RE LUK A 22 R RR HE B LR » (1A 12% HUERERELL [ R I SR 65
RAGEE s —IE—N > M=~ 23% FE2ERLL TRSHMESR A 21 8] fEP
BRI IR - HLAA — (522 e F ] 28 REOR HISERERY 6 X6 TRAZZ ] - B
e R [FRARE A - (HERERERIRAZEH AR ENEEE - §
B - AR TESE T DU AR 85 SR N B B2 pORERE R BT - R ATEIRE B AU
RETH S B B R I i AN 22 (I BLBAR R 0% - T R A2 R R S R HE R » BT
AR TEIE B -

T RRRBER R B 2 W R A

(—) HEfmAsRes

IR B e - 228 5 | B A ARG S, » MR AR A PR 4 R A B - 3 THRA
72 | JE TR E SRR AR i B SR TR (Nikiforidou & Pange, 2007; Abu-Bakare, 2008; Jones
etal, 1997) » BHFEE TR E [FTRE | B aIREASBrsiIBEs - #5 tHaR APy ~ el B4
TR T R HREIE S - XA (BRI a0 ~ T — D BRI TPRIGASR bR
H ORI IS A5 1ERE - #h RS - 5 [l | fUeRseissh b - B2 0)amn ek mg
[ 7 LA T 2R« A7 R PR PR SR RS B B BRI TR —IE—f ) (HIA 2
) BB ERIAEE - A —1E— AU SR/ gk - ERREHR RN - EF2EH
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FREATEE ?
A (Fom) RER RAMRA T—EE@a—ERE] & TER] | TEAR] R
b o BTARBRAR T 3 R E IR AMAT B |

S (%—): RE# - 3R T—EE@O—ERE | 9EET LI |

E(Foa): REREERET KK B tas—F !

M R AT L RECRATR AT AR E B ARG E [RRAZM ] B TR 1Y
FRlR - DRI AR R A 22 [ A T RER R (R - (HEyEE AT 3 T2 =EC
FREE - ARIMEERRTCENE ~ FE AT —HP THRFERE B -

() #hfrHese
1. IR ITIBIR A SR

R B — M TR RN A T RS © #85 » (EESE ~ T ERITERE S - /IMERE
K E s - DASCR R SenONRH » SR il o 7EteaasEy [ AR ) o
Hili =3 Je ha A WA T TR - B S A G TR EE M F X o fE—HETEm IR - FF5EE 2K
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