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Development and Application of the Scientific Inquiry-based
STEAM Education Program about Earthquakes

Hyundong Lee, Taeyoun Bae, and Hyonyong Lee*
Department of Earth Science Education, Kyungpook National University, Daegu 41566, Korea

Abstract: The purposes of this study were to develop a scientific inquiry-based STEAM education program and to
investigate its effect on changing middle school students’ self-efficacy in science, job awareness, and attitudes toward
STEM. A scientific inquiry-based STEAM program was developed with the theme of ‘earthquakes’, using the ADBA
model, which was taking up the total of six class periods. The final program, which had been revised and completed after
being pre-tested with middle school students, was implemented to 105 third-graders of middle school in a metropolitan
city. One sample pre-post paired t-test before and after applying the program to the same group was conducted, and its
effectiveness was analyzed in terms of self-efficacy in science, job awareness, attitudes toward science, technology,
engineering and mathematics. Results showed that the STEAM program on the theme of ‘earthquakes’ demonstrated its
effect on improving the students’ of self-efficacy in science subject and their awareness of science-related jobs.
Furthermore, this program indicated a statistical significance in improving middle school students’ attitudes, awareness, and
abilities, values, and continuing interest towards science, technology, engineering, and mathematics. Therefore, we suggest
that this scientific inquiry based STEAM program be used to help students to improve their scientific investigation skills
as well as their creative and integrated thinking abilities in schools.
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factor Items number Cronbach-o
assignment difficulty 1-10 (2%, 3%, 6*, 7*) 10
self-regulatory efficacy 11-21 11 .898
confidence 22-29 (all*) 8
*: Negative items
Table 3. Items composition of career recognition and reliability
factor Items number Cronbach-o
Career recognition about science 1-9 (6%) 9
Career recognition about math 10-18 (15%) 9 .847
Career recognition about technolog 19-27 (24*) 9

*: Negative items
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Table 4. Items composition of attitudes toward STEM and reliability
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factor Items number
S T E M
recognition 1-6 (4%) 6
ability 7-12 (7%, 10%, 12%) 6 o4 o o3 o
value 13-18 (15%, 18%) 6 : : ’ :
persistence for interesting 19-24 (20*, 23%) 6
*: Negative items
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Table 5. STEAM program subject about earthquake
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1 Why do earthquakes occur? @
2 How do you know the focus of earthquake occurrence? €@ @
3 What are some of the earthquake resistance structure? 00 (e )
4 Designing creative and fusion structures about earthquake resistance 00000
5 Completing creative and fusion structures about earthquake resistance 00000
6 Earthquake resistance structures conference (s )T 000
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Table 6. Result of independent t-test about science self-efficacy (n=96)

factor time Mean SD t )4
. ¢ difficul Pre 2.906 318 1.807 032
assignment difficulty Post 3.081 252 - '
If-regulatory eff Pre 2857 418 3328 001*
self-regulatory efficacy post 3,043 441 3. .
fid pre 3.014 426 3.129 00
contidence post 3205 421 = :
*p<.05
Table 7. Result of independent t-test about career recognition (n=96)
factor time Mean SD t P
Career recognition about Pre 2871 299 .
science Post 3.036 295 1509 033
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Career recognition about pre 2.599 .586 1,001 318
technology post 2.682 .566 ’ ’
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Table 8. Result of independent t-test about attitudes toward science (n=96)

factor time Mean SD t )4
. Pre 1.935 175 1433 154
recognition Post 1.974 193 -l :
bl pre 2.069 170 1982 07+
apility post 2.193 172 = :
i pre 1.956 244 1277 030
vale post 2203 263 o :
istence for interesti pre L7 149 1241 216
persistence 1or mnteresting pOSt 1.802 160 -1. .
*p<.05
Table 9. Result of independent t-test about attitudes toward technology (n=96)
factor time Mean SD t P
B Pre 1.930 150 1355 001+
recognition Post 2.008 171 > :
bili pre 2.184 .198 1376 170
ability post 2205 220 -1 :
i pre 2.031 175 689 49
value post 2.048 174 - :
st for interesti pre 2.020 206 1385 168
persistence 1or mmteresting pOSt 2.062 209 -1. .
*p<.05
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Table 10. Result of independent t-test about attitudes toward engineering (n=96)

factor time Mean SD t P

y Pre 1.908 163 . -
recognition Post 2.001 188 > :

bili pre 2.130 .199 876 1%
ability post 2.156 211 - :

! pre 1.993 123 2873 005*
value post 2.046 136 - :

st for interesti pre 2.166 162 71 465
persistence 1or mmteresting pOSt 2184 166 - K
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Table 11. Result of independent t-test about attitudes toward mathematic (n=96)

factor time Mean SD t p

y Pre 1.668 208 390 66
recognition Post 1711 223 o :

bili pre 2.100 139 1689 093
ability post 2.137 158 -l :

al pre 1.666 144 1218 000*
vale post 1.732 186 = :

. for i . pre 1.678 197 5058 003+
persistence for interesting post 1725 20 2. .

*p<.05
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