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The purpose of this study is to estimate the direct and indirect effects of relevant variables on students’
science achievements. Path analysis was conducted with data from middle school to examine the effects
of perceived positive parenting attitudes, attitudes toward science, science inquiry skills on the science
achievements of middle school students. A total of 502 middle school students from the metropolitan
area participated in this study. Results suggest that students’ perceptions of positive parenting attitudes
had no direct influence on their science inquiry skills. However, the students’ attitudes toward science
and science inquiry skills were found to have meaningful direct effects on their achievements. Students’
perception of positive parenting attitudes also presented a significant direct effect on their attitude toward
science. In addition, the students’ perceived positive parenting attitude revealed an indirect effect on
science achievement, through their own attitudes toward science and science inquiry skills. Research
findings called for more educational programs and teaching methods considering students’ attitudes toward
science and science inquiry skills to improve their science achievements. At home, parents need to have

positive parenting attitudes to influence their children’s attitudes regarding science.
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Table 1. Students who participated in the study(n=502)

by Middle School Students

FE ]
shd — _ og
Fohy of a4y

7 78 69 147

8 85 80 165

9 106 84 190

SHA| 269 233 502

Bexle] e olatoll &3k 49] BBfIAR: 2 ol UL

B AP o 2]
AN £ ¢I20] Baln MEA) Flo] o} 3F oF 3~4RINF
B8] A9e F AT o] FOB A9 Hols S e

Solg S0279] SH RS HAjR Ak, ASA- 97
F2L0] AZ(Missing Completely At Random: MCAR)©]%]t} o]o]
710Zk - Z|djs} Ya1e]S(Expectation - Maximization algorithm,
M) Z-g5to] ASAE dASIIT: 7197k - Zdiet darels
-2 E(Expectation)2} M(Maximization) 2] = TAE S8l 2&A&
WASH= o th(Kline, 2011). Aol 33t 50279 34 5 H3t
o] 2687H(53.40%), oJTHY-S 2347(46.60%)°| A THTable 1).

ra
-+
=

es]

o] Azkeh o] A oF% B Huh(1999)7) A
PBI(Parenting Behavior Inventory)S, 13} BT+ Park(2000)9]
ke AAAIE 44 - BOIT Lee2004)0] F3HAE Si7t Tstol
HAE = HARK] MARS(Middle school student’s Attitude Related
Science)E, It B H53& Kwon & Kim(1994)o] 7jdlsh
TSPS(Test of Science Process Skills)E A5

y5o] olafeh b ofele B 474 - Bkl Sla) S
& thdog o] HAE stglod, S =<zollA] "ol of

N

¢

e ok WAHER] ot SHAIES 20164 3 S5E, 44t
s} 529 AlZhe] oF 404 FQE Hi oFS B - s} e W s}
St 58 Al Fofstaar B4t A= BA Aelste] &
Aig EARck st e A we sEe] 15471 1 - 22f At
A Tlste] ARESIYITE Bloomo] w553 Fi S0l wet 24|
=] AR 7ako] oF 23%= A4, 24%% o3, 27%= AE, 26%=
4 Fodof Tt FEfolqlct

Table 2. Reliability degree of positive parenting attitudes
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Table 3. Reliability degree of attitudes toward science
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Table 4. Subcategory of science inquiry skills
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Table 5. Correlation matrix and descriptive statistics for measured variables(n=502)

=7 wsl 1 2 3 4 5 6 7 8
1 1
2 L642%%* 1
3 ALTHE 381%* 1
4 .308%* 285%* 675%* 1
5 .200%* .184%* .664** .688** 1
6 110% .063 233%%* A91%* A57H* 1
7 134%%* .096* 259%%* 305%* 164%* .604** 1
8 172%% 147%* 378%* 350%* 305%* 374%* AT2%%* 1
Hat 3.76 352 3.27 3.41 2.89 .67 51 54.22
EZ=HA} .73 .80 52 52 .65 .19 .20 25.34
= -.56 -.50 40 47 23 -.94 -.29 .05
e .38 26 49 23 .07 1.42 -.34 -1.22
I: B ASEHE, 20 FAAGEHE, 3 P5Han, 4 dAFas 5 FHHeL 6 7|2ETEY, 70 HETEY, 8 AFe
*#p<.05, **p<.01
Table 6. Model fit indices for measurement model
k) X2 df TLI CFI SRMR (90%2?&)
=4 21y 70.943%** 11 916 .956 .042 .104(.082 - .128)
A =4 1y 40.505%** 10 953 978 .033 .078(.054 - .104)
71& >.05 >90 >90 <.08 <.08
*p<.05, **p<.01, ***p<.001
e FEzxos HbeiA WS WEs 2% F7I(item ARFE ST A3He 24> 5 RMSEAS] ho] Bhgsithal & 4= Q=
parceling) ®H-2 AR5} TtH(Bandalos, 2002; Little, Cunningham, BHAE = Zho 2 AEE|Qth o]of A R4 (modification index)

Shahar, & Widaman, 2002).
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SRMR=.033, RMSEA=.078 2 UElFoH, & =7 wgog AH
3} tH(Table 6).
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AABE HolE A Z(Average Variance Extracted) 2] EfdA 48 7|
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Table 7. Factor loadings for measurement model

ZA) el =% HACHH) H| #2317 (b) FEFZLAHS.E) CR. F2=3A5(6)
Hp 2w B3R Fg e I 7
T HE o ZAA RS "= 1.01 .10 10.46%%* 84
P2 QA4 1 99
st gi= QR A Q4 .68 .06 11.44%** .68
AAA 94 .84 .07 11.32%** .67
E3} Bl g
e s o ¢ 1 .82
71z g9 S .87 .14 6.16%** 74
*p<.05, **p<.01, ***p<.001
Table 8. Model fit indices for structural equation models
_ RMSEA
& 2
2y X df TLI CFI SRMR (90% AE77h)
HE a7 m3] 44 483*** 14 .960 .980 .031 .066(.045 - .088)
A o =y 44.504%** 15 964 981 .031 .063(.042 - .084)
*#p<.05, **p<.01, ***p<.001
Table 9. Chi - square difference test for nested SEM models
Eag X2 df AX2(1)
A o 2y 44,504 15 .
HE i) 2y 44.483%%* 14 '
*p<.05, **p<.01, ***p<.001
aap glo] Wi mapt EAShs HEe SjulRith i il 2yt Eh= Zhe ongict A} gt 59 18t 3] A3 =(6=460)0
Qb4 w7l 2Ee WAE 23 (nested model) TAlo]EE \? ZJo|AZ BHoR [foRE Jok v o, ol et gt FEo| 2255
(chi - square difference test) LS 2831 ck(Bentler, 1990). W= st A= = )&tk Figure 3).

g PAONA ATt 22 BEo] Afert & PRt Aol
] AL FARCE FOJeRA] ok Aol A Aol wh= A
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B a7 mgo] * Aol Ax*(1) =.021(p>05)2 SAZ o2 &
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A8 Aol gl Aoz ddd 4= Jlore o IhgAo] w2 o
)7 2 S 2F Bgor AASIIcHTable 8, Table 9).

Table 100]]4] H= o} ZFo] Furo] FAA] s eitee 2St Eiie
(B=511)0) Aoz Lol3t ek n|Hr). o= Hmo] FAA kg
Bl 0] 235 A9 5} g 4 Ol LTk Z1S ojujict
Hhd, ROl FAA oS Bl Wt " sl AR Zpt

Sl los SRIESIn: Wl Blee 4 S E(6=329) - T}
o AH=(p=252)°] TARLE folRt oA Ve mEeH,
o= I3} Hie o] w3aeE IR 't S} A8t 3] AJH =Tt

el = A& 9
4% B i ayf o EelE
Z3HA| 8E]= Sobel 50|
ﬁ%(bootstrappmg) WAS E-8513lth REAER 24 Sl
n=5,0000.2 skt iz avk 4 Ay, Fro] FE s
Bl et el - 2k B S WA Bet S}l Awe] &
ARoz 2ol3t ke nx Aoz UERGTHTable 11).
AMOS Z234e 54 Az uif avt 4% Aut obd WA
Az v 2y AF AYE AAskes, WE #a(phantom
7
=)

HOH E]—tﬂi:ﬂ: Z%:ﬁLH 7].140]
ol(Preacher & Hayes, 2004) F.E

o

variable) & &850 7 71 A (specific indirect effect) & A5
S Chun, 2007, 523 GO0 AN 5 b
B3 9% ATk RE 3 4R HE - 9 e — JEs
Alelgt v 2] 2719] i) k= 95% Al=Ttel] 02 4=851A] ¢
oug BEAHOoR Q05 Hog B 4= gIriTable 12).

Table 10. Maximum likelihood parameter estimates for hypothesized research model

B2 H|3EE3L Al5x(b) FEeA} CR. #23}F A4(6)
Hy JAZ okg HlE — 18 He 419 044 9.520%** 511
e} HE — =27 S 113 023 5.006%** 329
Hy A oS glE — g7 L8 0 019 -.025 -.002
B e - A 67.918 8.294 8,189 460
e} He — A= 12.757 2.287 5.579%%% 252

*p<.05, **p<.01, ***p<.001
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Table 11. Direct, indirect, and total effects for all variables

Fa%

=
o= b(3)

A3 mat
b(B) b(5)

bias-corrected 95% CI

Hu FAA g g — AF= 8.516(.205)**
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*p<.05, **p<.01

v. 22 2 M

er e5 o6
; 1 7
2s | [on] [z
;
7
o 22
S lop S,
o mmae N
9
1130
e - ks 20 2N (329) prEe
el 2
@ g
“ D N
%, S
¥ wrsq N
’
L3 ElES
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