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Influence of Pre-service Science Teachers’ Selection of Earth Science I, 1I
in High School and College Major on their Self-perceived Attitude and
Academic Achievement in General Earth Science Lecture

Hyunjin Shim and Hyonyong Lee*

Department of Earth Science Education, Kyungpook Natfional University,
80 Daehakro, Bukgu, Daegu 41566, Korea

Abstract: The purpose of this exploratory study was to investigate the influence of pre-service science teachers’ selection
of earth science I, II in the high school and their college major on their self-perceived attitude and academic achievement
in general earth science lecture at university. The participants in the study were 273 who enrolled in the division of
science education, college of education and took the general earth science lecture from 2012 to 2015. The data was
analyzed with two-way ANOVA by using SPSS 23.0. The results indicated that there was no significant difference of
students’ attitude and examination difficulty in general earth science lecture between earth science major and other subject
major. However, students who took earth science I and/or II in high school showed positive attitude toward the lecture
and higher achievement scores than students who didn’t take earth science I, II in their high school. The results of the
study imply that it is essential to consider students’ attitude toward science and achievement in pre-service science teacher
education.
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Table 1. Undergraduate students’ major and selection of earth science I, 11 in their high school

year major selected subject in high school number percent (%) total
Earth Science 1 17 63.0
Earth Science Earth Science I, I 9 333 27
None 1 3.7
2012
Earth Science 1 40 76.9
Physics, Chemistry, Biology Earth Science I, II 2 38 52
None 10 19.2
Earth Science 1 14 58.3
Earth Science Earth Science I, 1 9 375 24
None 1 42
2013
Earth Science 1 44 86.3
Physics, Chemistry, Biology Earth Science I, II 1 2.0 51
None 6 11.8
Earth Science 1 9 60.0
Earth Science Earth Science I, I 6 40.0 15
None 0 0.0
2014 .
Earth Science 1 29 64.4
Physics, Chemistry, Biology Earth Science I, I 4 3.3 45
None 12 26.8
Earth Science 1 15 68.2
Earth Science Earth Science I, I 5 22.7 22
None 9.1
2015
Earth Science 1 17 43.6
Physics, Chemistry, Biology Earth Science I, II 3 7.7 37
None 17 43.6
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Table 2. Effect of students’ selection of earth science in high school and their major in university on their self-perceived atti-

tude toward general earth science class

Sum of Squares df Mean Square F p
Major 016 1 016 028 .867
Selection of earth science in the high school 10.806 2 5.403 9.228* .000
MajorxSelection of earth science 2.631 2 1.316 2247 .108
Error 124.123 212 .585
Total 1488.000 218
*: p< .05
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Table 4. Effect of students’ selection of earth science in high school and their major in university on their examination diffi-

culty in general earth science class

Sum of Squares df Mean Square F p
Major 159 1 159 521 471
Selection of earth science in the high school 116 2 .058 .190 827
MajorxSelection of earth science in the high school 288 2 144 A72 625
Error 64.172 210 306
Total 606.000 216
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Table 5. Effect of students’ selection of earth science in high school and their major in university on their achievement in gen-

eral earth science class

Sum of Squares df Mean Square F p
Major 193.501 1 193.501 .824 365
Selection of earth science in the high school 5558.127 2 2779.063 11.835% .000
MajorxSelection of earth science in the high school 459.100 2 229.550 978 378
Error 51190.622 218 234.819
Total 602025.000 224
*: p< .05
g o] i AFy AFHEt WA= o] ofF Table 6. Post hoc about effect of students’ selection of
]. 17} earth science in high school and their major in university on
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their achievement in general earth science class

Mean- Std.

Selected subject in high school difforence  error

Earth Science I-Earth Science 11 12.71* 2.839  .000

Earth Science I-None 8.80* 2.871 .010
Earth Science I, II-None 21.51* 3.638 .000
*: p< .05
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Hhas Ay FAE B HusHdy SHE A A shetstar 3 e A st WA W&
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AL AFet 15 o]get A Es A pHEke A Lee, 2006).
& Aelslx] gke SERTE AukxFasltelo) ) o] Ao As EUE AR tigke] ggx} o
8 SkF HEsF o 22 ZoE BAESL. e &P ool g AAEE 2T 4 Sk
o] AF ot Fstaelx] Aske] e ofF nefo] Sk @AelA HEE HIT o] WAl
= gelx] Bt duA et Al A7 bl BANS St o 3y "EE sl sl
=ol| tiste] FFS mIAA e AoE YR N ol et wabEe] gk W&o 7
X, Fetagaiela] A Bele] Ay o= slo} Hote WEA o7 o|FEtnE weg o] Al
g9 A=l Frefmlet FEe WA sttt 18 o] ZQad Ao|tkHan, 2012). %P =7F 29 3
U w5stw et Meelx A tast 13 A]tast sk wago] Ak Ao thske] w&agate] o
5 o]5e s A7} 9 o]5g S 28 VUr A S EAsta wdd Favt ok oA
mlo|l SAHLE E2 3] FFHAEE Ho FIUCh epH AR oigle] o Ay BA Ritehs 9%
T2 AL 5 o]ggk S - EhalA] A —% T3] 3 Faeswe] Hd WS
THIL o5 o BAHTF 2o 3l A At ANAESIL B ste] WAL A wEIA S
g Ho FUth &, 15goA A7Hste] o] TR & Aoloh Hat gr|Hoz wFe W
O#Tﬂ thete] Aret Sge] A FEel dFS 55 AU A ke w5 g 2Emye
mRT Aee Sk Mkt A-go] Q7= o} Z},
A e gk & Aoe HtuSS AY Theo 2 A8t wALE sk AR digellA 7Y
= APt 13RS B A3S B3l AEle 7P 71249 A Fe), dukEels), o

e =

oH] WAV BFA nkglsl, AubAE et So] Trojorle SIS A}
stz wgIN gxsle et

of oigh T3, A o) oB 9 A £F 5o ukgdd wieet

AAV, 71249 wt A4 5 FqFT e 2 Ho] ") A8 waleAM "ed wit
=83 7180tk AT AgeA BAE AXE A5 2121& AP fHUU WS T EHHOR FFA]
ghaol|Ae] sE Hel 5 o] of el wet Sy AR B2XE 948 g8 AAIHe|a A7)14

Tob 39 AFAETE A Aol YEZ, o]F ofit MARE =Eslofd Aoltt. APH tighe] wAl A4
of we} 7ol ¥uke Jwst A7 S el U 2] AL fElvE A 33 o] JA
fol} oz 2HS T el Ut TrE & I W& & S P 7S vRbsle
A ¥EE U 23S PB4 Hedst o] dg=lojof & Zoltk(Kim and Lee, 2006).
£ Aol dag Ao}

A gl A= At WA P flsl AE AF A}

g4 w2 o]F3s o] =E2 20133Md% AEU gy sk
tigke] o] A|ast WA WAL o] ATEHUS.
] o)

?H ﬁﬂ% 7}_‘17%1 g 2 References

_ _ _ Berliner, D.C., 2001, Learning about and learning from
f3ko. 38k yA Z U}d ol A H > > >

w8 e 3L }/] i 7H l 1 o } T expert teachers. Educational Researcher, 35, 463-482.
"‘OIE]’(Klm and Lee, 2000). IS F RS iA e ek Bransford, J., Brown, A. and Cocking, R., 1999, How
et wSge] WA e} WHile]l 558 A4E people learn: Brain, mind, experience, and school.



248 3 -0l

|
=]

Folr

Washington, DC: National Academy press.

Darling-Hammond, L. and Bransford, J., 2005, Preparing
teachers for a changing world. San Francisco: Jossey-
Bass.

Engelmann, C.A., 2014, Investigation of strategies to
promote effective teacher professional development
experiences in earth science. Unpublished Ph.D.
dissertation, Michigan Technological University, Michigan,
USA, 189 p.

Han, J., 2012, Research on the pre-service teachers’ life
and identity change in a college of education. Teacher
Education Research, 51(1), 75-89. (in Korean)

Im, Y. and Lee, H., 2014, Development and analysis of
effects of writing educational program for improving
system thinking ability. Journal of Learner-Centered
Curriculum and Instruction, 14(12), 407-427. (in
Korean)

Jo, K., 2013, Pre-service teachers’ opinions and needs on
the physics education major curriculum in college.
Journal of Science Education, 37(2), 374-388. (in
Korean)

Kwak, Y., 2009, Research on the effects of subject matter
knowledge (SMK) on pedagogical content knowledge
(PCK) of secondary beginning science teachers in
classroom teaching. Journal of the Korean Association
for Research in Science Education, 29(6), 611-625. (in
Korean)

Kim, CJ., Maeng, S.H., Cha, HJ., Park. Y.S., and Oh,
P.S., 2006, A case study of the interaction between a
novice science teacher and an experienced teacher:
Priorities about science teaching and motivational ZPD.
Journal of the Korean Association for Research in
Science Education, 26(3), 425-439. (in Korean)

Kim, J. and Lee, K. 2006, Investigation of the earth
science teacher education programs in the college of
education and their improvement plans. Journal of
Korean Earth Science Society, 27(4), 390-400. (in
Korean)

Lan, Y.L., 2012, Development of an attitude scale to assess
K-12  teachers' attitudes toward nanotechnology.
International Journal of Science Education, 34(8), 1189-
1210.

Lee, B. and Chang, S., 2008, The effect of educational
backgrounds in high school sciences on the
achievement of college sciences. The Journal of
Curriculum Studies, 26(2), 191-210. (in Korean)

Lee, H., 2011, Middle school students’ understanding about
earth systems to implement the 2009 revised national
science curriculum effectively. Journal of Korean Earth
Science Society, 32(7), 798-808. (in Korean)

Lee, K., 2009, An analysis of earth science teachers’ topic-
specific pedagogical content knowledge: A case of pre-
service and in-service teachers. Journal of the Korean

Earth Science Society, 30(3), 330-343. (in Korean)

Ministry of Education [MOE], 1997, Science curriculum.
Seoul: Ministry of Education.

Ministry of Education [MOE], 2015, 2015 revised science
curriculum. Seoul: Ministry of Education.

Ministry of Education, Science and Technology [MEST],
2011, Science curriculum [Supplement 9]. Seoul:
Ministry of Education, Science and Technology.

National Research Council [NRC], 2012, A framework for
K-12 science education: Practices, crosscutting concpts,
and core ideas, Committee on a Conceptual Framework
for New K-12 Science Education Standards. Board on
Science Education, Division of Behavioral and Social
Sciences and Education. The National Academic Press,
Washington DC, USA

National Research Council [NRC], 2013, Next generation
science standards: For states, by states. The National
Academic Press, Washington DC, USA

Myers, R. and Fouts, J. 1992. A cluster analysis of high
school science classroom environments and attitudes to
science. Journal of Research in Science Teaching, 29(9),
929-937.

Osborne, J. and Simon, S. 1996. Primary science: Past and
future directions. Studies in Science Education, 26, 99-
147.

Park, S. and Oliver, S., 2008, Revisiting the conceptualization
of pedagogical content knowledge (PCK): PCK as a
conceptual tool to understand teachers as professional.
Research in Science Education, 38, 261-284. (in
Korean)

Riley, J.L. and Roberta R.R., 1993, Influence of education
on self-perceived attitudes about HIV/AIDS among
human services providers. Social Work, 38(4), 396-401.

Shapiro, J., Hollingshead, J., and Morrison, E., 2009, Self-
perceived attitudes and skills of cultural competence: a
comparison of family medicine and internal medicine
residents. Medical Teacher, 25(3), 327-329.

She, H. and Fisher, D. 2002. Teacher communication
behavior and its association with students’ cognitive and
attitudinal outcomes in science in Taiwan. Journal of
Research in Science Teaching, 39(1), 63-78.

Simpson, R. and Oliver, S. 1990. A summary of major
influences on attitude toward science and achievement
in science among adolescent students. Science
Education, 74(1), 1-18.

Sung, C. and Chung, Y., 2013, Secondary science teacher,
attitude toward teaching science, science teaching
anxiety, teaching in non-major science fields. Journal of
Research in Curriculum and Instruction, 17(2), 281-295.
(in Korean)

Yang, C., Kwak, Y., Han, J., and Noh, T., 2013, Current
status of teacher education curriculum and recruitment
of general science teachers and ways to improve them



TE3W XIS | 19 0|9t LS HZO| Oflb|2ist MAISC| URIXITE =040 CHSH Ef U Slet MFz0f Djxl= ¥ 249

B}

as suggested by professors from the department of for Research in Science Education, 33(2), 345-358. (in
science education. Journal of the Korean Association Korean)

Manuscript received: February 10, 2017
Revised manuscript received: May 15, 2017
Manuscript accepted: April 13, 2017



