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In the study, epistemological beliefs, metacognition, and scientific inquiry skills all directly affected the
science academic achievement levels of high school students. Also, epistemological beliefs indirectly
affected science academic achievement mediated by scientific inquiry skills and metacognition, while
metacognition had an indirect effect on science academic achievement level mediated by scientific inquiry
skills. We found that scientific inquiry skills had the biggest direct effect, while epistemological beliefs
showed the most robust indirect effect on academic achievement level. Thus, we argue that students’

Key words: . . scientific inquiry skills should be nurtured for the advancement of their academic achievement. In addition,
epistemological beliefs, . . . ) ) . )
metacognition more careful scholarly attention must be given to both epistemological beliefs and metacognition, which

directly and indirectly affected academic achievement level. We believe that epistemological beliefs,
metacognition, and scientific inquiry skills should all be considered in an integrative manner when
developing educational programs and strategies.

science inquiry skills,
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. M2 Groot, 1990) & QA1 24 Ald(Schommer, 1990; Jehng, 1991)2 k5
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Helolgk= HollA =58 Fart qlok 7} shddFwe] = mAe AAY Gy #HklE 1HY] 13 WAIE s
0 Xz SR5AF Helah gt ofe] Atol|x] Zetof gk =} wfel &} it

815 &71(Glynn et al, 2011: Kim & Seo, 2011), 3} 7 F(Reynolds A ARl el 7]we] AR UERE Qlal x4l ARt Z
& Walberg, 1991), MEFI](Plants, 2000), T8} B S (Lee & 202 Z715lal FHF= 2]4] 79k Alglolct. webd wAp} 1fst
Kim, 1996), Q1422 A1¥l(Schommer, 1994b) So] SHUS0] 5114 F<lollA] B oFe] s} A 4)3} A2 LzskhA HAEL ofa)A]

A= ool FAT GBS S 2o Ut o] WS F Byl vl AV gk 2enw shSelA B et AAle

AT 4] 5ol A G T A B W L AL HIE BT BES B B AU S5ok ofafotES
S8 (Kwon & Kim, 1994)1} HE}RIX|(Flavell, 1979; Pintrich & De  A|Zdk= Zlo] B R3IEHKim, 1996). SHAE0] B IS 218 A9
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staL 1 apgofl A x]Ae] B/ TS ShE
N 2 ofalfdh 4= Qlo] et SR F =] 3ol Aata]o]ch(Jeon
& Park, 2014). ofo] whe} 8} wKof A= 2o} Tt FEo §
EH®F A QlctiMinistry of Education and Science Technology,
2011). 2ok & Y SHEEC] ofF Aol AR o HehA
=t HiHol| o) A48 BAE 125 S8 o2 (Kwon & Kim
1994), ofg] ZofollA| =& Ho] avtE veffjo] 18t sh5igt ofy
2} S| 9= wE wifel YAAIToA dojuhs EAE 7s} I
Ao g sfdsl= A= 282 4= JJtiKwon & Kim, 1994; Woo
et al., 1999). Figure 1. Hypothesized Research Model
W5t dpofli= Q1 R Em A Afazof| ofsf] A o=
A e Aol By whize] ApAle] shet A9 HYS Bgopry AT
olo] what zpA9] o] AL A . EAsH= vetel A7} a5k} ofof wet QIAEA Alge M ®, wERQIX| 9} v} Tt
(Baird ef al, 1991). SHIS0] B4 a2 THoJA olgee An Ay oo LEIL A%t IPFES WL R At HMelE Al
Bl o] 9 3 A8 HAlo|ut Mo HEFATL ofe} ofu] 7lx) 2 1 ALt ARE el = Y= i‘%‘*é?%E"ﬂ ot
T 9= Aa) z|Alo|ut AekS heslT Tejsls welelqs s A olshE B SFE e IRt ek viRiskalA) o)
7] GjEoltBayat & Tarmizi, 2010). 3H5 THYolA] SPISL pale] TR EeF AP A 54 2AkS SAlst Al 2AIS shdst
Lg_g EEolu T 2pAle] 917 BAL 2A. BEReks werelxe A SRR 2 o] HH| wet A4t AlE vheat ol st
HaAon 8rg3to wn HZ E(Jeong & Han, 2003) Mut opr] &M, At A & MRS ko] 72 WAIS BiBl7] Hsl At
2 peld gwel 14e B LE e gukkos ZANZ 2 oy S R Figure 13}
(Pintrich & De Groot, 1990). wh2bx] 38} mofl A SHYE0] HElS] A, o) AAEH A, mERlAl 9 B g s
22 M BEF 2 QLR Sl 9O Zgat Bxold At 3 A% Y ARl A g nE AR
2= o)t} A, 5 AAEA AES wERRIA 9 WEt At 58S
AARA AlFo AT} FHE dlolSo] T olalsks d] dare ool Ao SdAFIE] T Y= vl AR
u]i]§ #¢] © Z(Hofer & Pintrich, 1997), M 77HQ1& z}Alo] 714] AR, 3175389 wERRIA= et Ht seke Fol et ekl
ol AT} Blso] el olAlEA AlFS vigtoa fae Age  Eol 1K F¥e viE AR
—}%ﬂﬂb} 71E9] 7Nde HIAA Uitk Sk 2HgolA sEe 1
7 QAEA AEe Bl TS Aehs ol B gere |l B T R EXL
ZFal(Jehng et al., 1993), 85 A oA FojZ EAIE anpz o
sasly) 9ol deldel sfase 2 avel ok dekg gt 1 U A
=5 o]FoF=(Schommer, 1990) & 3} Sls52] ZAHFAIQ1 oA
293} oJ3te 6]—1:]— 3_31 o2 8l 3T Arlel] 2t JERS 1|3 2 Adye a7 Bl PR AR (&R ) o] Reke ol 2
L SIS0 o ARA AlYS dsto @y 1) ks TAoA sk TAE AlEEA FE5] Hdl Bash Haske] A ke &7
59 L}E}Lﬂ%%o% olafokz 2& oju] Q= ofekm g 4 gk FIH WA A 9 WIS 1:10~202) 7]E(Moon, 2009; Kline,
olg} Zro] mekelx), ANEA A, Tt B Se syge] 201l wEt Byl ARk e B3 ¢ 5—741 LSl 357 5
SFARNHATE A2 2= Qi Z Q3 T} Holo® 7hRE Y] 4507(gerAy 227, oSkl 2239)S Ak 3}k
oF ey Ag7HA] of2Rl HelEe] IRt A5 TR A £40]
U 871 4ol XA Qlof HQIS 1h0) Y TRAolt o] WalSe] 2 U A
W3} SRS duf ST = USRS & 5 s B HelE
Q9] elts AL 21 G WelK) ) ofe] MelSol st} WV UAKEA AW, IERUX], e ST o= uela s el
SR JFRS slelst 4 gloick Ea 7|Ee] B B s FiEE AR OE ARyl ikt ot 529 AR sl
24 FESo] PHO Yol TlgEslele Hom 24 ox2 24 °lE H}E‘OE AAR s 2 Are] S 5| /1424 Alde
3] B Ao EA7F Al7|E7 = shack Jehng et al.(1993)7} 7]&3t EBQ(Epistemological Beliefs Question-
olof X ¢dTLof e P A R Structural Equation Modeling) naire) 7L, WEFQIR|= Pintrich et al.(1991)7} 7lEtst MSLQ
S 393l Z3lzo| T EFA 0] BAS £ 1Salol sl (Motivated Strategies for Learning Questionnaire)E, 18t &1L =
oF l WolE 7o olFbA TAO|A A 7HY mIE 2wtz Burns et al.(1985)7} 7idgt TIPS II(Test of Integrated Process
S} T8t SR o] QRS u|Xe BsA WISl thepal  SKiDE ARG o] AAF EEE AT 108E tie R o
EAFH Aol T HAS 7he] A AS wel dpe M AAE XISl el At sEe ofs) o RS Sl
o SPIARIES] S et o) gl AW AP & 5 gke T EAESCIHSIE H ofsee] dl= FUSE £ HAS] A%
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Figure 2. Statistical Hybrid Model
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oA shs Aol ok9] g9l wERlA] A=k HEo] 1283 F

A= e 37 e AlLfR 92 @ AdElste] ARgsisit 244
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Table 1. Correlation matrix and descriptive statistics for measured variables

SARCI 1 2 3 4 5 6 7 8 9 10 11 12 13
1. A|419] g4 1
ola 2. XAl YA 668** 1
22 3. 859 AR 592%F 616%* 1
Ald 4, 8k 59 A488%*  58THE 433k 1
5.8 &0 325%F 393%% Q% 563%x 1
el 6. HERIA 234%%  8GF*  182**  332%k  D)p* 1
Q1A 7. WERIAR AO1FF 08%x 0%k DI¥k [55%%  G7]%* 1
8. 71 AR 327% 0 380%%  205%F  D49%k  DAR¥¥  DQQEx 54k 1
et 9. H3l 2] 279%%  388%%  D40%*  287F*  308%*  3]9%x  D0¥x  5)]xx 1
EH:‘L 10, ZZFR Ao 212%*  327%F 223%F  DA3F%  |75%F 0 DETRE D46%F  ATHF 390%* 1
o 1L AR A A86%F  249%%  J61*F  174%F  210%F  311%*  D4THE 441%F 434%% D95** 1
T agEs 176%%  259%%  111%%  155%%  170%*  220%*  210%*  380%%  378%*  280**  329%x 1
tlolE a4 ' ' ' ' ' ' ) ' ' ) '
A;%i 13. = 38T*E A5IFE . D06E  AITEE 33ERE 5QIEE AGEF* 490%% 537k 4TSkE 370%k  4)Qs 1
A4 450 450 450 450 450 450 450 450 450 450 450 450 450
o 4217 3038 2940 4202 3791 2074 1579  6.76 928 406 248 490  70.72
R 6.13 492 3.77 6.96 4.16 5.15 4.64 1.60 2.13 1.33 74 1.14 1836
= .06 -.08 30 01 -20 -25 05 -95 -1.06  -36 130 -123  -50
HAw -10 -19 21 -40 -07 -30 -39 121 122 -50 98 1.73 -72
*xp< 01
Table 2. Model fit indices for measurement model P
DF CMIN NC TLI  CFI SRMRM RO 88.5
LO90  HI90 g :
22 51 17402 341 9 9% 05 06 09 amoEns & @
7% >50 2.0~50 >90 >90 <10 >02 <10 . "'is
e

cHEg A9 BAVE ¢he-2 Bh1stckMoon, 2009). TEHHA R
ollA] 2} SIS0 PHLES oA ghe A chAATE
E9 VIS FHA 4 ¢ 7 AT GTE F3AE @A Hol
HET BAH PFo] o|FolAA) ik ool FRY AU

A7 mel TRPAARYEN BH)o] B SHeld
Aol ek WA 23R BYE W BAAE Fgech SR
R LA CEERREE LRSS R U
of ZRAO| TS 51k Table 2014] Ml Hlo} o] 27
melo] mE YRR} Bk v]e] s FaEs fow
Uit Z3REe] BEE A4 g 08 ehtoRA 2

Q1% QQIEAE F) S| BANE FAT AT Figure 37
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Figure 3. Estimate of standardized parameter for the measurement
model
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Table 3. Model fit indices for structural equation model

Table 4. Effects decomposition for a Hybrid model of science
study achievement

DF CMIN NC TLI ~ CFI SRMR RMSEA(07)

LO9%  HI9%0

A4 60 198.14 330 92 .94 .05 .06 .08
71& >50 2.0~50 >90 >9 <10 >02 <10

LE ] |
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Figure 4. Estimate of standardized parameter for the Hybrid
model
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