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Abstract

The purpose of this study is to perform meta-analysis with researches about scientific attitude on the
research of science education (124 papers published ) in Korea so that it can comprehensively analyze the
existing studies and verify the effectiveness. The meta-analysis results of this study showed different effect
sizes depending on the variables of the study on scientific attitudes. First, in terms of the number of
participants, the average effect size was decreased in the order of less than 40, 40~59, 60~79, 80~99, more
than 100 people. In the case of level of schools subjected to researches, the effectiveness was big in the
order of kindergarten > elementary school > middle school > high school. In addition, the effect size in
accordance with related scientific areas in the research got bigger in the order of biology > physics >
integrated science > chemistry > earth science. The effect size according to dependent variables except
scientific attitude was greater in the order of problem-solving ability > science concepts > process skills >
creativity > study achievement. Through meta-analysis by variables of researches, as less people participated
and they were younger, the researches showed greater effectiveness. Also, in the case of related science
areas, the effect of biology and physics was bigger than other areas when applying them to experiments.
When including problem-solving ability, science concepts and process skills as dependent variables to a
research together, the effectiveness was great.
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<Table 1>%o] 35}

<Table 1> Reference analysis framework

AHE FEstr Axe Id ¥ 242 MS
Excel 20103} o]&A Holg EA AXE

(Sigmaplot 8.0)= &85}

1. 2AlChy =20 Sy

7b shEA AR A5 B

] AA ofFH AT =E9 EFE=<Table
2>9F Zoh staEAdl AAE =iel 61(58%) 4,
Aol AR #H A-EAEEY RS 63(51%)
How A 9] =% F seAel AA
¥ A 1mow skEAo Al @ AN 1A
sttt
<Table 2> Distribution by academic journal

publication status

Type of paper Number of Papers(%)

Coding item

Serial number, Author, Paper

Baseline data title, Publish year, Paper
source
Interven School class, Number of
) -tion participants, Area of science,
Experi  variable Check tool
-ment
design depende  Problem solving ability,
-nt Inquiry, Academic achievement,
variable  Creativity, Science concept
Sample size, Average,
statistics Standard deviation, t-value,
F-value

wro B4 2] 99

Publication 61(49)
Non-publication
(Thesis for a Degree) 63651)
Total 124(100)
B4 o EEe) e 57
A oy R 2EF AN 542
dotr 7] Sl Zb =] Aol AAS ¥
AT FAH SAS <Table 3>° A8t
k.
(1) SHHJIE ¥
<Table 4>+ =HWHIY FEXZ vepd Aol
th. " to] A7F 91 (%), T3V 8
(6%), AFZETol 9H(7%), s ©T7F 129
(10%), STSHFo] 6¥H(5%), S22717F 58 (4%),

STEAMO©| 4¥(3%), #3tFlo] 138(11%), &
gFo] 258 (20%), SheERo] 63(20%)°] Atk
b we WMol sAE B g% > 3ed]

> st aEo| gt
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<Table 3> Variables in the analysis paper Oh ZojRsE Bx
Variable . ) A O =g FoeE FEE 40 v
Detailed variable
types gho] 14%(11%), 40~59740] 49%(38%), 6078~794
Science concept, Multimedia, Gifted o] 333(26%), 8078~99'H 0] 113 (9%), 10078 ©]%
Indepen- edgcat}on, ]?nwr_onmental educat%on, o] 20M(16%) .2 ERRTE o] E3 o179
dent Scientific  inquiry, = STS-education, o . .
variable ~ Writing, STEAM, Science class, Etc FoAzF7E 40807 0] M e AE & 3
o FoAE RIS <Tuble 5o Felate] 1
School class :kindergarten, o)
Elementary, middle, High Efi 21T
Number of participants :
Under-40, 40~59, 60~79, 80~99, ) -
Intervent  Above-100. (h stuad 23X
-iAon Ar@a of science: Physics, Chemistry, Suad BRI 290 429 33%), 258
variable Biology, Earth science, Mixed area, - =8
Fitc T 58H(46%), TSI 13H(10%), 15w 144
Scientific attitude check tools: (11%)°] A tH(<Table 6>). ¥4 Elo] tjgt
science-related affective domain(Kim = z=slao] 7bd sk AaE o o 5
et al., 1998) TOSRA(Fraser, 1978) b [ @el dRHgen 4
S dderr dis] Mgds & 5 Sk
None, Problem solving
Depende Scientific ability, - ~ Inquiry, <Table 5> Distribution according to number of
-pt attitude Acadfen-nc achleverpent, participants
ariable Creativity, Science
concept
Number of Number of Papers(%)
participants
<Table 4> Distribution according to independent Under-40 14(11)
iabl
variables 40~59 49(38)
Independent 60~79 33(26
. Number of Papers(%) (26)
variable
. . ~ 11
Multimedia 9(7) 80~99 ©)
Constructivism 8(6) Above-100 20(16)
Experience activity 9(7) Total 127(100)
Scientific inquiry 12(10) o )
- <Table 6> Distribution according to School class
STS-education 6(5) of participants
Writting 5(4)
0,
STEAM 43) School Class Number of Papers(%)
Science Class 13(11) kindergarten 42(33)
Integrated activity 25(20) Elementary 58(46)
Learning strategy 6(5) middle 13(10)
Etc 27(22) High 14(11)
Total 124(100) Total 127(100)
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<Table 7>& #stdoidl RES AT ]
oo B4 g AT Bd Seged Rug
}\T—ﬁiﬁ.‘ﬂ ‘jﬂl:_ :l"i( 00) §]_5_‘]_8 19%(15%)’

A= 18H(14%), ATF3H8-S 83H(6%), 271 o4
o ool e 73 30(24%), 71ER= 37

[e)
o
HRI%yol ok, 93t wihjgo] ofd & 3%
8ol )50l o] gdo] F3ty
gojo] BRYI AH§ IF 71E}§ 73

<Table 7> Distribution according to Science area

Science Area Number of Papers(%)

Physics 15(12)
Chemistry 19(15)
Biology 18(14)
Earth Science 8(6)
Mixed area 30(24)
Etc 37(29)

Total 127(100)

(2) A HE & TEHHUIE 22

FTEWQQE BEE <Table 8o ERSITH

2=
A% AEEA g =R & 14wl s}
ofe] Ao E&melow dAe

1
7k Qo] Aztg shel Al 2 A
b

10

i % 140709 ARIZE FEEQS Berd HE
o} 7 =2 RIEE 3 AAHE Wl ERE
g5do] 5183B6%) o E 7Y wekth 1 vk

o7 SJAFHAET} 38HQ27%), 42}7}1%‘4 7| et
7F 1438(10%), 2ol 1238(9%), A2 o]
1138 (8%)°] A Tt

<Table 8> Distribution according

to dependent
variables

Dependent variables Number of Papers(%)

Problem solving ability 11(8)
Inquiry 51(36)
Academic achievement 38(27)
Creativity 12(9)
Science concept 14(10)
Etc 14(10)
Total 140(100)

2. nfetA™ Ef=of CHEE o7t BRI St
37|

ey i ATl A se FEsk
ety d A A AR addE
Askal 9 AARE 5] e avka)
o] ZpelE A skt

7k Fojzfape] wE F ]

Fojakgrel mE &dar], AT AFHE,
EFA 55 <Table 9>% A8t #3H4
Hlmsh e Ao ekt 400 wRkQl
Chy

FRE AT 1490 SE] a7
7} AEEE
= Abgete] Hi 9715 AEsgih 18
U 2 (6 T 528 A 5AFS 7 F
1, AF7Pdel 71ZEY A aYRgS A §s)
Atk A (S AHEsk] dHE T WgS At
of oAl ERarlE ek A 212 & 2%
7F den w44 A4 dde 1372 A5
o] 717t¥] A dorw FAS BTN FEE]

e & 7 AU A ®)= ol &Ete] e BE
QAE MIROE 95% AFTEE 2 (9-1)F 24
(9-2)% o] g3te] Faiqlnt v H O E A (10)S
o] gste] AlFw AAS s A9 a9A7E 02
Frog YUEgd e a¥E Hol: 12169
o] 7pge] A7 FUHE NS W vhsstthe @
T A7t ebgemz AAE Z3a7]7 57

In(2012)2] A5 AlQlstaL 2 (5)

o
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<Table 9> Effect size according to number of
participants. (P: number of participants,

N: Number of Papers)

-95% — +t95%

_ N.
N (©) ey B Y
4<0 13137 15 21 26 029 1216
42; 49 658 09 12 14 011 2519
629” 32 315 05 07 06 006 63.8
88; 11 98 04 05 06 007 483
>
o 20166 02 03 04 007 77

Moz vgshe o 5 Yok
Folxk 7 40~59'9<1 - APaY 2YS

Age Ay aRari7 122 w2 a39E e

U low Fd4 AA BAFC] 658% A

w7F 4991 FOIAIFEEE WERR A £

A7 qicy. T3 AlFE HAY AI 25192 H|w

4 2 gho] UEors AEs} we A7

;

= HEB_L}J 71&< 0591r
o, %ﬁlam] 9.8, A#E 4
et 3 At Ao B
 AA HEptom R AF T}
- T

Folzk 7k 1007 o3l B Adadny
S Agston O A anar|vt 030% #
[e]

a7t e Zer dehgrh AzE 44
7} 7702k thh W@ F27F YEpA o]

oroa

A7) 7 dobr yehd Adtolr wFE @At

%I—&! E|

ol CHEt oEHEA

7F 0072 ofF FA ArEEHQorZE AlFgsr 4

U ARYE & 5 ok

2 5244 9N 277t eS¢ & Utk
AA AnE Feelnd F337]= 407 vk

o] 7F¢ =i FA F7b WoldSF vopA]

| e 5337

AT didel XYY A FHE A
7F 4oy =FdE gugriyr AlEEs

Cho(2006)¥} In(2012)8] ATE ALjsty WHE
Hrgs A4 A9 ayas 177 5
HE Hole Zow yehgow Agn A
7 30745 WEHEA S @ F TheAo] BHee
T Atk

mo ol

AFhe] 25l A FHHe ma
715 AFE8HE Kim and Lee(2012)2] A+5 A9
Al71 AP aRRge ALt SARE At
=3 A4y g9 =a37i7r 050%2 3 avE e
Wi gleon T4 A4 FAZ] 523, AL
Aol 9492 YERGTE S BF A7) 0.052
2 AFEE QA

AFoate] Fehay pLshgel A AlS
7} 247} 13, 142 Ao ¥F 227} 0.09, 0.05
Z A e AFE 5 Qe A9ds & 5
At AEE a3 3v)= T F9 057 T

<Table 10> Effect size according to School class.
(S: School Class, N: Number of
Papers, KI: Kindergarten, EL: Elementary
school, MI: Middle school, HI: High

school) )
S N Q %95 7S (+c915)% sex N,
()
KI 40 40.1 1.5 1.7 1.9 0.12 3074
El 57523 04 05 0.6 0.05 94.9
MI 13 137 03 0.5 0.7 0.09 18.9
HI 14 142 0.2 04 0.5 0.05 10.0
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UER ST dA AnE SR a9 a7]e
AT stuol FAAY o 7P Ea g
AFo] HoldFE 7 g337]7} ol

o e ool we a3

11>8 #etg el e a43a715 v

Bl Zolt} 8k el ddh Aol A
%ﬂﬂ erﬁg*HlB
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<Table 11> Effect size according to Area. (N:
number of Papers, A: Science Area,

PH: Physics, Ch: Chemistry, BI:
Biology, EA: Earth Science, MA:

Mixed area)

95% — 195%

== NV
AN ey B ey Y
PH 14 210 0.5 0.8 1.1 0.15 414
CH 18 134 0.4 0.6 0.6 0.04 29.2
BI 18 23.1 0.6 0.9 1.2 0.16 614
EA 7 5.8 0.2 0.4 0.6 0.12 6.9

MA 30 380 05 07 09 011 711
A goo] gkl A9 A aRAV|E
2HESHE Cho(2006)8] A5 AQAIZl A3 &
#A717F 065 T &E UERlen xF
A7 0.042 vl AA vERd SARE
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