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Abstract

The purpose of this study is to explore sixth-grade elementary school students'
understandings of the nature of scientific inquiry. An adapted version of the Views
about Scientific Inquiry (VASI) questionnaire was used as the research instrument to
examine students' conceptions of each scientific inquiry. The Views about Scientific
Inquiry (VASI) questionnaire was developed by Lederman et al. (2014), which
established eight essential aspects of scientific inquiry that students need. This research
was divided into two parts. First, the questionnaire with open-ended questions was
administered to 211 sixth-grade elementary school students. Based on the preliminary
analysis of the questionnaire responses, the participants were purposefully selected for
the second part of the research. Next, a semi-structured interview was conducted based
on the participant's answer to the questionnaire to clarify the participants' conceptions.
The findings contribute to discovering vague concepts students have on the nature of
scientific inquiry and enabling teachers to modify their teaching. Among the eight
aspects of the nature of scientific inquiry. In modifying the questionnaire, the starting
point is to be close to the living situation of the sixth grade students in elementary
school. For example, the researcher observed that the students usually have the habit of
brewing hot cocoa, so they changed the situation of tires in the questionnaire to brewing
hot drinks, so that students can answer the questions There are more vibes. students’
views of the aspect of “Research conclusions must be consistent with the data collected”
are relatively mature, with the distribution ratio of 38% informed, 37% mixed and 24%
naive. Their views on the aspect of "Explanations are developed from a combination of
collected data and what is already known" are relatively immature, with the distribution
ratio of 14% informed, 41% mixed and 44% naive. And "There is no single set and

sequence of steps followed in all scientific investigations (i.e., there is no single
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scientific method)" are relatively immature, with the distribution ratio of 10% informed,
45% mixed and 44% naive. Furthermore, the research discovered that gender difference
only appears in “Inquiry procedures are guided by the question asked” and “All
scientists performing the same procedures may not get the same conclusions”, and
females are more mature than males. Upon reviewing textbook under 108 Curriculum
Guidelines, most textbooks depict fixed procedure for scientific research, which
matches the findings that most students’ viewpoints were mixed or naive. This research
intends to criticize the units in current science textbooks that focus mainly on the
hypothetic-deductive method of scientific experiments. It also suggests that science
teachers should incorporate view about science inquiry in science teaching and improve
their own understandings about the nature of scientific inquiry and abilities to teach it

through professional development.
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B2 FARIE o ££ 108 B RFHZAAHAE - RITWwBREARS A5 EHERH
LKA BRBEREAELT  FHARERATE oM LA R
IR B ERR ? BB TEZHRIKAFAZRRALNE

% =6 S AL RIS
FEAT — B B9 IRFTAE > T A AR B AR B 693042 T 45 SRR R BT A
et B ARTETAE 7 RAT X TR E AW LRIAE ? AFBZRIA
FREARHER? AMPZRAT  FAFTAHANRLERER? BT RAME
w9 B 3R - AT R T ©
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% A(2006) % 2] FHEIR T AP P ook E 4 0 IRBAE - OSBREERS
HEE > AL EERYNHAEREGERRFALRRGES > TRA
Bl 7Y 7} — 230 ) 49 77 41 (AAAS, 1993; NRC, 1996; # %} » 2000 » 2002) ©
A 2R Z I A EART F 7269 BF K ( modes of thinking ) &
ko33 3 by @Az ( Songer & Ho, 2005 ) « ARG ES T - A4S #t
SPHRBARERG Iy MBBELIHPFERRANEEZAR  HicfaRA S
FHE ko35 B 0918 [ F0 15 & ( Sandoval, 2003 ) » P ASHHBI LA T AR % -
it B AR LFE KB4 ( Kuhn & Reiser , 2004 )

HNF RO S A AR — 8842 > RA—BBEME
#NGSS (NRC,2012 ) ey Xtk + R wis AL ER T RGHEE > EAE
BRARFER—F - dd TR, ThEdegEs ) T o am
g T AOBBRTRE -5 E AETEME - B8R
(2005 ) # @R X PAR ~ &R E] - FAERRE ~ A ALAR » REPRE &
18 & o 3 FHR AR R AR

FEdbBR B PIAR St EREATALE S ABRFRERARE > AR
NIPATR R FH 2R AR A TN S - SEMBSE R TP AR
TRUHLERRLEGARRERAMESR  BEE—F T RARANA
MBI RIS -

A REGRE TR AFEIRR

REE108 B RFH AR REAE TR T LB RARARAFER
bo WRAENBRFALHEERAEZE > HIHFEHNERATNET B KH
BEEREAER | (K3) > RELHFTHEHRRENES] -

RAFHABEFARAANEZLENE > B BERA RARZR
ALY ELEREER > ££NRC (1996 ) ANGSS ( NRC, 2012 ) 2R,

Ry AR RIERAA S IR EMBIEREEHZRE (R4) -
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* 3 BARFEHRR
( Bk R : B2IR 108 B sh4t2

MEEZEERNE-BEREETANAR

AR 4R » 2018 5 p.40-43 )

HEREEFERAX A +3R
BHAR AN R REFER - BRLETH BERAL
Wb RR L BRETHERE
REE
PR em R EXEmENE N B
33T T AR R 2R O] R 6 B 5% B 5 AR 23T € B A2
A TARITTRee &R  RE AL K
FRH T BRI
SRR
TRIEE RERAEMAE - RIAETENGE FHRG R RAEHF
B AR EERER  EHRK
%R R E
Tl T BERE B R UESE AP R
M B BIE  RARIETAEA B AR R
R " K& B R R
B R L R AR AR -
HRAZE @ SoHEHNEBUREHLPZERRE B ZRER
WA R B ARERETE BR
AR FEFo e 3R
BMALZRRTARESE EF R &k
BB RBIERL R RTERY RELHIBEFTE
AR URSEROTREE S BRE
# A
TR -
AFHNF ERETHFERTAEEZREEZHH REWMER
A A FFR L o Lk I R APt

A2 B BB R SRR o

T B

R AFZRRENBZRI 2 LK

HERR

HEMIREZEH

( NRC » 1996 ) NGSS ( NRC - 2012)
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e
1B T BT AT AT B RERIR
= 8 DR (& o N
L AR
AR

REEE - BERTAR
% B AT

S ANBETRER #43 HEREREE RE8LF

> HE2ERERAETHEYE NG

# £ A% ( Nature of Science » NOS ) A2 AH (NOSI ) —HURE
FEHFTIEHOEZRA  LARMETHE A H LR BEE ( Abd-El-
Khalick, 2012 ; Lederman, 2007 ) « #5848 5 45 #+ £ o 3R RAAT IR X A 4o f]
BE O FHERANZRAMEAR TG PO LR EE  IARRAAET AL
W AR R TSR > AR E A SRR AR TR R R A A
FRpHERZ ) 090 (Ledermanetal,, 2014 ) - 224 RMEF R4H T #AT
MR BFEE T 28 HALHKER (Lederman et al., 2021) -

HRHEREHLRERAHEHFTHER  FHAHNLERNES - B
th o 24 RBARAHHASLERODBEG R FTHREGHEET S
( Concannon et al., 2020 ) - Bybee (2000)2 h #LE X B A =B X 2 & % :
(1) FLEE A (LARZEABAE ) ~ (2) BNFHZIRE G203
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(FAERZTHAMZREALAET ) B (3) —HUEHERNEAHE K - £ 2
BERFT > B4R (#2) XGEEHELAMPRHEE - Llew eEHEH
LNEGHL TR o RN LSRR s (FHLEERYT ) - £FAEEY
¥ 48 % 2 £ % ¢4 (Abd-El-Khalick and Lederman , 2000; Lederman, 1992; Lederman
etal., 2012) -

B 7ANOS 2t & NOSI&) &1 52 42 SRR F 44 -1 D 4R 3t 8 3F HHNOS »
NOSIZ AL BEEHWRA—K > RAWKAL " SAEHAZHER | ML
2 F ( Schwartz, Lederman, & Lederman, 2008 ) - &/ NOS & NOSI i |
RS FERZEMGAR T (e ) RR B ( Schwartz & Crawford,
2004 ; Crawford, 2014 ) - Rk » £ 2 LEZEH B 696y > BBHERRME S

Bk (o34 KRALE HFUIMLTEE ) » £I| 524
R BAAIEHNOS & NOSIA Mty s ( Lederman & Lederman, 2014 ) -

HEHAZERATOBRBEREXREZOERIR > TREVELAY
FEERAE HEM (Lederman etal., 2021) - £AFTH P - HHA T T RLH
ERAMPRROEAR S TR—BROEH LR TE EMAHPRRTOHE
(Ledermanetal., 2019 ) - Bk AARB S IR EM T RBBE S HHE

FEHAFLER ARG LM 2 A %42 ( Abd-El-Khalick & Lederman » 2000 ;
Akerson et al., 2000 ; Lederman, 2013 ) » FRIAE Z &9 & » B F R L AEIITH
FHRRAMEA@E > HARMPFALIERN T A (informed ) 69#25

( Lederman, et al., 2021 )

‘Ei A iﬁjgpr'ﬁ' /%9/3 R B

BARBMISHAPZREA RFGBIE - L7 AHZRAEI 5 H AR &
B > LR ARG RES RIS ABAHMRIRE A — R AR A
44842 (Etheredge & Rudnitsky, 2003) « fR4F/F — B RM YR AR D REA L
WRARBBLEL - £108RME KRR HAT SREE - £BME2E e —H
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oo BT RESHABHRATS A GSRFEIR K #ATIRT -
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— > AR R BB A ( VASL) s9 A\ IA#LEE

AT THATIREIN  HER A —EUARBAM R T ooy E
2 MAPRAAMNZREEB L FTHREHMEER  BAFNZRRH
FRERE R A > 24752 H & 54y (Lederman, 2014 ) - #2 e RE
ERTHEMPHRIGEHN (HoBLRRHK) ARGER - H2KE L
FHE ok o S5 0 SR AF L IR 403k 0 25 B 7 X, ( Lederman, 2006 ) -
FHLIE R RIEF S F oo BB TAE A R 4ofe] & 4 Fodl % FH2 hosk 0y 1842
ENGSS ¢ F ML REAFMZEEHE TES - HF2RA QR IEIL AR
12 ¥ 12 R E 0932 R — 4% % T #269(Lederman & Lederman, 2004; Schwartz,
Lederman, N., Khishfe, Lederman, J. S., Matthews & Liu, 2002) » 12 % B %42
ZAZRFZR R OB E (VOSI) M EAaley X TR T A > B b
FH2IE R R D A2 R E ( Lederman, Abd-El-Khalick, Bell & Schwartz,
2002 ) - Bk > LedermanZs A (2014 » 2019 ) » %38 i B FHEIE K82
G8E @& - 5 A& (1) A2 RAREH — AR > (2R — TR
T (2)MAMERARTAA —ERE - S BAESR (RE—HET
) (3) WRBEBURMGRIRBEATE ~ (4) /A 84248 B et
ZRTRAGHEARNER - (5) RABETREBELH > (6)#
RERLBIANENHIE - (7)) FEBIFEHEAEBHERE - (8) &
FRRE A B SR B Cho bty 20T 1 89 o BT ROF R BRI AER
BR o

(— ) #LmELHLh—BHAE > BR— ZLIRBBE

RE—EAMERRELEEF KGR RO T RX AT A
Ve B 2 AR RELFW - KERLHERFTEHL " EANE > Rk
ER BRRATHAENIIAMRGRA L RETHERTHMA M BLEHE
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WA E RN > BFILITRT AR KT ARG A KRR - FARI T Ae 6y &6
R (BE#R 20185 p40) o AFPHR MM BBFF - BEH
BREXATBRRAEY  HMEBRE X E AL AR MIERHEE LR
B0y B A BT -
(=) FAFLHRETEAE —FE— 5 BAEF

ZROMPREFFTEB—BEMET HLETREENE > TRLHAZE
FH LT ETAETHERE - wRE - B TREFX - AHER
MRE T EEREEBANEEIER RLH B RO SEIES  TRIEL
FRAFEAEE G IR B E O XsT 5 ( BTk > 2018 5 p.40 ) - #t
ZRAEMPBRARTY » AABRGHEK o £ F 0 FHLAABALA £ R F 695
KRGk T TR AR A AR S0 — R 2R AR
o, (%% 20185p33) - AK-12EE#H2% %334 ( NRC, 2011,
p.61) th3th » HP3ah T 24 B2n B A 4 3t Bl Ao AT R B AR 6y o
R HAFOATORETERETR AT FHBRE, |  EHRZELES
A LR ) # R AR BT B R R Rl 89 FHR O R AT R R -
(Z ) HBRBEUARM AL T

ST AR PR R AN E RSN A BE TR
o BTG T AR PR AR R - (BHIR
2018 » pAl ) » FEHRE I AR S L - RBATEF R MR A H R
R TR AR A R MAERX AR (RR 2 HEE
B ABEEER...) ¥ BOGEREIAG R RbSA TR T ARET RN
AU R TR X MRS RANEEAMTEL AR THE -

(w9 ) FH2 RBP4 4% P A8 B 63882 T 5 R €43 48 B 0 453k
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EWMERE  DRAEAHLETCH ARG RE  BHEIMBEFX - (B
e > 2018 > pa-5) » ERRBIEIHEET  @REFZREAR B
ys AR R e s o TR R B BIEREH - . BRIBET T4

BAEEHYEEERPHNCATRAETHLEE - | (AH%
2018 » p.12) - A FBAEPIKIE G T 60 20RO R R BB » &3m ey

A1 EERATE BRI BATRE

FHEZFO LB IRTE > FHRANIERIEE B RET— 4 ERBEH
HRRBEEELGFIIRE QLR > " A B R e kR £ 2 & 2] AR
RE WA ARRRA T mBdE > G HE PR - EmER T3 65503
RAGFED THE BN o ) ( B20I% - 2018 » p21 ) » fEHRIE R F) 69 Bt
RAERT » CERERRFGARER - EERETHRIW I ELEKR
HEE "THRUBHESETARARSE  BHEIEFTHENLENE | (B
%2018 p42 ) - ABRMTAApREAHMLERENNERRE -
(%) B R &3 /A E e BdE — R

EFZARAE > ARG RHEHBEOEREM LT " o B
o A2ERKEH 0 ( B - 2018 > pdl ) & F BRAHF— M
oy FHERARH G ERETH IS > BT BHEEATIRGEEERE
AERR > Bk BREAME IO AE > BRERE T RITHBHE
B g ERA e

(&) #2 U R LB

EFEHRE s MPRBELRETE RLYEE > E0E BT RE
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FREAEBRARF G E LR > Lederman®F A (2014 ) #2378 :

RIZA IR EHFL PAR T 678 89 » HIFEFEFETFE
BETREGHERER  CITAK Z#GHA (Hl4r  BF > XF > BH
BH -~ #F RS FE)  FBREGHIFIESL L HHREFHEIF
M 2T B 65 453 o (Lederman, 2014, p. 70)

Bk 24 T RBEAEREZ G EA] - e AT 6 HIR AT
o B R BIER LB -

() AR FE A & A& By BB An © 4o 69 S0 AT ) Y

"REARIR Cho e R Aok AR A RIERF R T R BT A
W UREANLETCARRAGRE  BHEIBEEFX - ( BHR
2018 > p4) - HEARRBZ BT 5 REAT T - LRBBEBEDTHFL
BT AL 8 BN R FORARE 0 X T ARE] ¢

G5 b FE LI R A LB TR C A AP

# L& 3

TR L - ZL AR U BT AR FFE RN LI E 8 E

\\.

W

B9 B 55 o 28 R FE I F 59 B IR S 6 L AETE T by A% o ] B L B F 8
F 594t B R B #9iE =2 & (Lederman, 2014, p. 71 ) -
Bl & mer - AR S bl WEB X Tie 5B R BT E 0

B BHERENEH AL ENER -

FER R PEIRRZ B - ™ IF— & R s & AasE X EEGR - EER
o R ALK - BRI HEAFRB MG HERER
F—RAZEIIDHRARE BB BT OE LGRS -

MEIARGEE —OFZH ERAAREREAA KA - £ B a4t

SHEBRF L EAOMBRAGEGAR T &> BRGCER — B ERRITA
Fig o Bt &R GHEM—EH R LAA A -
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HEPERRRAARP AL E > RERAFRAR TR > AR
HGRA TP RRBT G BIART 5 > bR g —EAHFRE > ERE

o

W@ RA ARIE 0945 R -

L — B EAE QA Josli R — B T & RABERBEANE
FEAZ > MEARMIG) B > BREMLEERE > R T AMRNERLE

HI B RREFGANEBRENHBE LA — BB -
By TREARE A BN ERAAAMO®E - AR AN T AR
Bz RAAMERAGE -

F=8 MO HERAZMEEGER
AR BB S B AP E R A HERAAZERHNHZRTG A

% k3t (Lederman, 2014 ) » #5% F 81412 A% ( View of Nature of Science -

A VNOS ) j# &3 U2 IE % A H ( Nature of Scientific Inquiry » f§#% :

NOSI ) % #a a4 #4248 %2 69 %.25 ( The Views of Scientific Inquiry » f§ 4% VOSI )

M% > BBEEMAFHEE R RAE P B3R v B e RIEE

AR (unclear ) ~ HAHA (naive ) ~ AR (mixed ) & T AR 4

(informed ) » 24 £4 " PN LERRIEM AL (VASL) | - T RE®RM

2z B Boie R K SUBAE 3T o

& > VASIR] % &) B 28

B #NOS 2 NOSIE) #F 5 4 URR F L -F AR D IR a3 T
NOS * NOSIsR A #2842 5 5 R A — 3 » RAHMAE T 24 HH2eyE
# | ey A 2 F ( Schwartz, Lederman, N. G., & Lederman, J. S., 2008 ) -
HENOSANOSIZ 4 2ty & & 945 A o NOSBIE 69 R 4E 7 A R A A 4ot

4 5 NOSIR 289 AR BRI T 5o a7 £ £ RAxHEZ - NSES

28



(1996 ) E—F Al 28 Eahd " HEERRER L 9N EAZE

BT B R AR RE | B IARE

NOSIP %35 83 % #H2AER AT 4- 4 694% B 722 32 ( NRC, 2000; AAAS,
1993; NAS, 2002 ) » & &#2 4 F 4 ( Chinn & Malhotra 2002; Flick &
Lederman, 2004; Windschitl, 2004 ) & # % % ( Dunbar, 2001 ) 4+ $# 28 %
MEAE g eyt R INOSIRAESR » K ¥ &2t Ems > o5& (1) kA
et s (2) $HOHEHEF & (3) 2ROHEAEBH
(4) UA2LBAHRE - (5) HRANFRFEFTHIE - (6) BIRHEEREY
Rk~ ERAER - (7) B4E£E R ( Schwartz et al., 2008 ) -

ZNOSIF X3 LEAE B 19/ > BB EARBRER SAME A
"R R AT R R AMA 003 E AR R e AT Y B AR R A B EMERT
EuyrA R & - 5 » E—HARE B ER T5EMES (1223257
B ) BEBISME > BB F MBI 0 AT TR
ey BHEBWHTAIRAFOEEARN > RELE T @ EESH > &
AEF B B R R BEZFOHEIN > EMAT UG F LI D% E Bk
Al e

{fBho ] L@ E|4) > —EARBHEDBSHHBRAMS > BB
BEHEIVEAE  LEHERZAZHDEREEEBMASHED LR - 4
THAZITEL @A > Lederman® A (2014) 3 & R %N 4 B 38 78R
% B EHT S A - B RAAR ARG RE A
VNOSANOSIH B2 sk B 41 5% » A iBVOSIF S #ATHH » RERRZE -
K% S N SEA IR T D ey IR AR o 3 57 49 1 378 £ VOSI R & 4 & 2848
KRB RAED LM oA KREOEZUARM AL T |
"R R G LAS E B %, > T MBERE SR E RN Tk
By FosBAT ey, o AR VOSIFI BIRAI9/ N AEX A B HEFBH Tk -
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HEbeArs8E E8ML > HLiL3f o828 - ZAHVASIF & - 3 532

HALBEEERMEZMG (XKS5) -

& 5 #2HER (SI) a5k VOSI & VASI B4

VOSI VASI

FHEE RGO ES
T M AR
. la,
(1) #EH R — B 2R — T 470 % 3a wi
, 1c
(2) FRAFLHRRTEA BB — T ENEF ; b1
(& E—#EHk) ¢ b lc
(3)EBARARMMGHALT] E - 5
(4) rABEBEMENFALETRASCFHMENESR 4da 3a
(S)BREBETREVESS 4b 3b
(6) MR EsmL /BRI E N HIE— % - 6

(7) #5 $IRAA 2 EHA F ;
(8) WfFER AW E B IE A Cho ) Ju AT Y )

2~ VASI P % &4 588 45 0

VASI P 5@ dg N 40 /3532 5] 100%89 F) & - b3 oy 7 2 4 47
R BBIMENHE  FEE X TR SEAMNERR ARSI EEERH
EhEHEAEANRSAE > RAKRSGBMEAND THEA - B axkoE
Fo AMAE R BELZBELNBFHREL  FERFINEREZL2ARATHER
Bl e Bk > L HZH 20%89 KBTI - A feh bR B R RIHH 8
BA LR34 ( Lederman et al, 2014 ) o

Gaigher, E., Lederman, N., & Lederman, J. (2014)4% Fi VASI B % 34& &
FEAHMPRAGERRE £ HARERLARRENRE - 8
MATEERERY £ AMEAEFARAE —E2F 05 BB

WAL A ¥ R A 7§ 35 © Yang, Park, Shin & Lim (2017)#R:4 82 B ¥ & & 0938 &
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