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The purpose of this study is to explore elementary teachers’ difficulties on teaching science by analyzing
questions that have been posted for a long time in an autonomous online teacher community named
Indischool. For this purpose, 409 question postings(the 2007 and 2009 revised curriculum, third to sixth
grade) were analyzed using the framework for analyzing questions about elementary teachers’ science
teaching(modified from Alake-Tuenter et al., 2013). The study revealed that there were more science-SMK
questions than science-PCK questions, and most of the questions were ‘about lenses’ and ‘in 2014 and
2015, when the curriculum was changing from the 2007 to the 2009 revised curriculum’. The long-standing
difficulties in science-SMK were ‘an application of facts and concepts in lenses’ and ‘an unexpected
experimental error in electricity’. In particular, there are the principle of transparent cup-shaped objects
acting as lenses, the process of image formation by convex lenses, experimental errors of ‘compass
movement due to current flow change’ and experimental errors ‘serial connection of bulbs’. The

Question long-standing difficulties in science-PCK were ‘understanding and response to context’ and “‘understanding
and response to aims mentioned in standard document’ and these are not related to physical units but
to others. In particular, there are request class materials, activity ideas at the end of the semester and
understanding the national curriculum guidelines. These teachers’ difficulties should be reflected in the
science teaching support system like a teacher’s guide compilation, teacher’s training curriculum
development, etc.
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Table 1. (Continued)
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Table 2. Unit names used in this study
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ESMK 1 24 35 18 32 31 31 27 22 221

Figure 1. Science-PCK and SMK questions by year
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Figure 2. Science-PCK and SMK questions by unit
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Figure 3. Questions about ‘Lens’ by year
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Figure 4. Questions about ‘Overall operation’ by year

& 20
(7l 15
10
5 [ q
0 n =
2010 2011 2012 2013 2014 2015 2016 2017 2018 Al
[ PCK - 0 0 1 4 4 2 1 4 16
B SMK - 0 14 3 10 4 12 2 8 53

Figure 5. Questions about ‘Electricity’ by year
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Table 4. (Continued)
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Table 5. Analysis of science-PCK questions
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Table 6. Frequently repetitive science-PCK questions & difficulties
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Table 6. (Continued)

ST A8 98 Fo| A AN
50 At o T 201 Sk AR 2 o]
0. o 8 U5 offiztala. 1uA] Qofl &5 o} uka 47} glofA], 23t
Tt ‘ AR ok Fol . THE 24 et ofuslole? 92 Aol
574 ofolefol . S 7, A SRR DS B} FR? ok #3S B
(128, SiET, 2 e al TIAPE ML AAGES] 2 a7t Ho] (i st
A= ° 010 2011 2012 2013 2014 2005 2016 207 2018 A ARG EA Tgo] H4 vigch M
20 o 1 0 0 0 1 1 1 6 2018-03-19
10 -
Ho s E71z v 2L AR WY 1) 24 el 3] gk
. St A o= & ARTRR? 2 d A 2R AR As0l
o : o} gred, ofmA Hefshon] obs & oA, AIEA]
sty £ B \ WA 2271 850] Bl §F Bl AL T ofd 7 ol
0 I == Zojulo a4 maola”
2010 2011 2012 2013 2014 2015 2016 2017 2018 A 20 1 6_03_ 1 8
EOH) o o o o 2 1 1 o 6
Iv. 22 ¥ XA Agiedtoll A 2FaA B8t wapola] A4S E5EEt 7ol o

QA Tk, B4 AR 2007 AV 8T 2000 Y G
ul el At e ek m pel AR
t}

A

r
A

F

o

AXZ & 40970 HTk. S uARe] J=E 79 A8t s oY
Alake-Tuenter et al.(2013)2] £ =4 - B3t A& B4
3, TsSMKe} TLPCK S oL Sl fluz
ofeigol Q=r] EHsIGlh 55, 912 AT
HE mesL ot Lokl WA TEA) S48
WREU OMDEIT Qs BB B9 Tt - T of
Q7] mefaliat ik B Ao Aze thewt prk

3, FFSMK 22l o] FshPCK Tl At o Bl
ol ZEMASO| o} Wo) TIT MK AT A1)
AT} At ATedrhKwak, 2011). ARE Awz
23, 7H W Aol BEE A7) 2014, 201530] 3l ©
WARSO] 2009 7 w=Ige As A=sH He Al7IeE 22
g, 253 Heke] B=rlof wARSo] e} maof W
=713 Qiutal 25 = SISl AR TR AR Ay T
2 A=k dze Awo] Adkglo] it

i

m

fl
W2 ol

o

=]
L

™ )

2]
n)

Jol
3, shwich

o] 7R

of il 2

[t}

©

> M
fr

o

M

my

s
o | rlr

o

L
it
i

o
et al., 2005; Kim & Paik, 2008)2} Yx|5}h= ZAulolct. H=2| H$-
Te-SMK i o] MekPCK ¥ kot d5s] Wik,

o1& T3l ZeuAREe] H= Tl g Ao W oltee =

86

2L of2IgItilLee e al, 2007), LapA) T3H4 Aol
cleet Aol ERap AT A AT TS ol
o 4 Sl Yol tfg Aol 253 ofelS ZrhKwon e
al, 2006)7 B35 AT} Bl mEto] gich TR ZEIAS
o] st ol B ofehgS 2L e FES o) ghe BT
Aol @72 QafAe= AN Park & Kim, 1996; Lee ef al.,
2007)2} A3 ALk

A, Sk kel ot TSHPCK Swle] MRS Bt 7k
54 vigloll aI17) eRe B3t 9] 2. AvlolAe] olehg (2]
A7 24, 3] o 2L ofoltiol, a7 £ A ola,
o2 sh 2w 47, Tk B 2 ofoldol, Tall =
Bo] 4 wielof TRE ofB(RT Erel 7o 9w, oA
SR, A7) hele] e ek o Weks A o 4 Usleh
o B wHlol alslA) e 2EAS] Bt i ojehge
ATl 7] DS AT AR A TS 71])
Qe el ael 25skm el A oF
4 Q= | AF(Lee, & Jeong, 2016)2] AEEAS
Aol ng, dRuARSe] Iet wpolA A vlE

S

mlo _l),

= o
rE I
et

o

f
=
hu
1

N
Ek{g

s
Ir

Mo
rg of rlql r

AT vlgroz Tst @40] ofelg 2w} ot Ae)
oA st Ae ket 2ol AlslaA Fiek
75} 14-2) olge o] et AlRke, A, s} s
1SMK 2 FE-PCK P of 28 woteli oS
B3, A2 TS AT} o] ek B 4]

Mo 2
-4
ﬁd

5

)
e 2

-

&

R
3

=)
U
%

[e]
<
ot
o

chelo] oA 5 T Aat 0F 53t Pes S U & o
AAlat o] S7ke Wavt olrk w3 5] 2 BE ofoldol

of WRAY THeyo] MAEE BEL, L8] v Mg
A Gl ek oh e Sie] 9 AHE A3 e
g7} gk
£, TRRSMK e} ot WA A BEE 4 gl AEA
ARrlofol gk TERSMK el oA AEAC] 4
(e}



Exploring Elementary Teachers’ Difficulties on Teaching Science by Analyzing Questions in an Autonomous Online Teacher Community

. SHH, Lee e al(2007)1} Song ef al.(2012)2] <1-tof 2JslH WA}
AR AL O] BRSHER S ek AR A WS
A8 B5ae o] 528 Tk et o] ohfe shise] AE
Gl i} B8 A1 -5Eio] sick St of AEole pe
Ao] ol oS WA P ZEIAE, 59| Felo]
b 2QmAISo] olafabrlo] YR B0z A%E et v

‘6‘

T

o) =2
Al L [HE=N

L2 X oop
r°"

u: ot
EI_L.

A4hg i glon], shygel e el tis Bg stk
TARE 2129 Y88 sHISA] A AlZsl7]ol 1 4250 Yt
7000 34 Wehe mag Bavt ek msm 9JckSong ef

al., 2012). wpepA $2%19] ofoltjolE AU 4
al., 2007)#gto] ofujz} wAle] 7sk-SMKe} T ?j
23} 2> 9= Hjgko & 0] 9) x]@ﬁﬂ =7 1= ]1‘416]{5 o]t}

o OlDl*%A +9 Sl gt AR, AA, <haE
Arpe] A4 7es ek JJBJP Ak 7=, o vl A
ol £eke Aol Hle BFe, Yot WOl AUHA glol
Al AEE eRs QRS ZHole 4 g} uety HAl 71:
= gl wAkse] & o HEsk o AXEE Hoks o Al
g BarE lokar Sesicy. Al o= it ARz AXEE
S o) 7)zof shdvt e S 4= QlE Thsol, F71= whelo)
o A S, 2] 5, Weo] ARAR 84, B A% o
G574 ofeldo] 5) 5= = oftd ok= A
29| Aso] WY AT Aoz 711—416}— atolck:

gﬂﬂ AHAZS 2o ﬂrﬁL e g 7199

o flo (E o
Orﬁirﬁlo
oL
r_g%'rf
rﬁ"r[;
, o
o
Lﬁ‘)
N
ﬁ_(_li_'_‘(z
kr”+'
;L
_.I
—fi Iﬂ
JOllo
! ¢
_\ﬁ
T; 1°
_§ SL'
N
_\; 2
- f
>,
—‘T o2
=2 m]o
Q2 4> 2
M e ®

A1 9tk Lee et al., 2007), Ef]%]-/\i
2 AR A4S FRet AdS
Hpo|th

g, & dAoM= QlYAEe] we) wa B AR AAE F
W8S B4t o= FAE o] I E4] = 2
ST 2 AR o= sjdE s Aw W8 siaEA] o
AR e 5 e Tk w1 91 A9 AIE 75
= o =&0] 2 ZAoR 7|t

%o& Q)] 7
A AL st

!

L
B

® ATolNE AH 2afel A} B At aZo] HHslo]
o Bt 4 B LR ANTS BATORN, 2SI A
o} w4 Oﬁﬁr upolgich. o5 §fsfl, 3~63hd =2 Y
EUU L1 i AXZ W71 2 5wAR] T 7Rk
s} w SRS E}—E'e Alake-Tuenter ef al.(2013)9] 52 A4 - B¢
o 4B BASER S43I9T, FokSMKe} THkPCK o] T4 ad
ook ek ch 24 s SSUK ol SARCK G
ron], dmER meago] WSk Al7|d
s} 2015, PRIMEE d2 gl e W] 71 B
Stk TBLSMK SwolH 4d o) Ao Uehd ofeige @
=} 77] whlo] gt Zolck W= Belola Fue 27 mopel
A} AR s dejer BRazelA Ale] A4 1H 5 3}

S APl ) 24§ 5ol A7) Belolie AR B8 sl
2 L] $209) Wabor i) Aol o it
o A o Fo] 2l /\}7} <= 7]7& Aole J,}zsl-s éuﬂg
olelg0 etk BERPCK =t
o ofg 8-S TEe] 29 xwoﬂ g5t Ao, selAe 9 o]
o 574 ololtlole] a3 WY £ XA ofs) Sl 9)
ok AR oR AN U Lum gl QlraFe) Wt g Bl
AR AX 2o LEiEel SAER] 3 A vHEET Q) 25
SO A ol Tlols] o)F AL B F 4 Uk
e} w Al AAE FE8= Aol Bad Aol

Z5

FA o] : A 22kl WA *Eﬂl JAUAZE, 2T uAL I8 w4
o]8¢, SMK, PCK, A
References

Abell, S. K. (2007). Research on science teacher knowledge. Handbook of
research on science education, 1105-1149.

Akerson, V. L., Morrison, J. A., & McDuffie, A. R. (2006). One course
is not enough: Preservice elementary teachers’ retention of improved
views of nature of science. Journal of Research in Science Teaching,
43(2), 194-213.

Alake-Tuenter, E., Biemans, H. J.,, Tobi, H., & Mulder, M. (2013).
Inquiry-based science teaching competence of primary school teachers:
A Delphi study. Teaching and Teacher Education, 35, 13-24.

Appleton, K. & Kindt, 1. (1999). How Do Beginning Elementary Teachers
Cope with Science: Development of Pedagogical Content Knowledge
in Science.

Appleton, K. (1995). Student teachers’ confidence to teach science: Is more
science knowledge necessary to improve selfconfidence?. International
Journal of Science Education, 17(3), 357-369.

Barab, S. A., MaKinster, J. G., & Scheckler, R. (2003). Designing system
dualities: Characterizing a web-supported professional development
community. The Information Society, 19, 237-256.

Bathmaker, A. & Avis, J. (2005). Becoming a lecturer in further education
in England: the construction of professional identity and the role of
communities of practice. Journal of Education for Teaching, 31(1),
47-62.

Choe, S. H., Kang, D. H,, Kwak, Y. S., & Jang, K. S. (2008). A Study
on Pedagogical Content Knowledge (PCK) by Subject (II) - Focused
on the Instruction Consulting for Secondary Beginning Teachers.
(Research Report RRI 2008-2). Seoul: KICE.

Dede, C. (2006). The evolution of online teacher professional development.
Online professional development for teachers: Emerging models and
methods, 1-11.

Dillon, J. T. (1986). Student questions and individual learning. Educational
theory, 36(4), 333-341.

Graesser, A. C. & Olde, B. A. (2003). How does one know whether a person
understands a device? The quality of the questions the person asks
when the device breaks down. Journal of Educational Psychology,
95(3), 524.

Herrington, A., Herrington, J., Kervin, L., & Ferry, B. (2006). The design
of an online community of practice for beginning teachers.
Contemporary Issues in Technology and Teacher Education, 6(1),
120-132.

Hildreth, P. M. (2004). Going virtual: Distributed communities of practice.
PA: IGI Global.

Hodkinson, H. & Hodkinson, P. (2004). Rethinking the concept of
community of practice in relation to school teachers’ workplace
learning. International Journal of Training and Development, 8(1),
21-31.

Howe, A. C. & Stubbs, H. S. (2003). From science teacher to teacher leader:
Leadership development as meaning making in a community of
practice. Science Teacher Education, 87(2), 281-297.

Jang, S. K. (2018). Philosophy of data. Seoul: Next wave media.

Ji, S. M. (2015). An Analysis on Difficulties that New Elementary Teachers
Experience in Science Class From Science Content Knowledge and
Teaching Method Perspectives. Gyeongin National University of
Education (Master of Education). Incheon Korea.

87



Kim & Yoo

Kang, E. J. & Lee, M. J. (2005). Evaluation and Improvement Strategies
of “Edunet” Instructional Materials for ICT-Applied Education. Journal
of Educational Technology, 21(1), 63-94.

Kil, Y. S. (1999). An Analysis of the Educational Context of Teaching
Methods. The Journal of Curriculum Studies, 17(2), 39-63.

Kim, D. H. (2008). The Development Process of Network-Based Community
of Practice for Teachers' Knowledge Sharing and Expertise
Development: A Case Study of Indi-School. Journal of Educational
Technology, 24(2), 1-30.

Kim, H. B. (2011). Analysis of difficulties in pre-service science teacher’s
study on the theory of science education: Focusing on the questions
posted on the Internet cafe. Daegu University (Master of Education).
DaeGu Korea.

Kim, H. N, Song, U. S., & Park, S. Y. (2009). A Study on the Actual
State of Edunet Utilization by Elementary School Teachers. Journal
of The Korean Association of Information Ecucation, 13(3), 371-382.

Kim, J. H. (2009). Research of Teachers and Students’ Recognition about
Difficulties in Elementary School senior Science Classes. Korean
National University of Education (Mater of Education), Chung-Buk
Korea.

Kim, S. Y. (2008). Difficulty in Science Teaching of Elementary School
Science Teaching in the Material Areas. Busan National University
of Education (Master of Education). Busan Korea.

Kim, Y. S. & Paik, S. H. (2008). The Cognition Changes Related to the
Teaching Methods of "Light" Chapter for 7th Grade as Experienced
by Science Teachers in Abduction Thinking. Journal of the Korean
Association for Research in Science Education, 28(6), 507-518.

Ko, M. S. (2010). The degree of interest and difficulty of elementary school
teachers in science classes. Seoul National University of Education
(Master of Education), Seoul Korea.

Kwak, Y. S. (2011). A Study on Actual Conditions and Ways to Improve
Primary School Science Teaching. Journal of the Korean Earth Science
Society, 32(4), 422-434.

Kwon, G. P. (2015). Elementary Preservice Teachers' Understanding of the
Image Observed in a Diverging Lens. Journal of the Korean
Association for Research in Science Education, 35(5), 871-876.

Kwon, G. P, Bang, S. Y., Lee, S. M., & Lee, G. H. (2006). Research Article
: Context-dependency of Students’ Conceptions in Optics: Focused on
Vision &Mirror Image. Journal of the Korean Association for Research
in Science Education, 26(3), 406-414.

Lee, B. E. & Jeong, M. S. (2016). A study on on-line historical teaching
materials-focused on the 5th grade social studies class. Theory and
Research in Citizenship Education, 48(4), 145-171.

Lee, G. H,, Lee, S. M., Kwon, G. P., & Bang, S. Y. (2006). Research Article
: Context-dependency of Students’ Conceptions in Optics: Focused on
Vision &Mirror Image. Journal of the Korean Association for Research
in Science Education, 26(3), 406-414.

Lee, G. J. & Kim, J. B. (2017). Comparison of Understandings on Light
Propagation According to Shape of Light Source by Grade of
Elementary School Students. School Science Journal, 11(2), 220-235.

Lee, S. A., Jhun, Y. S., Hong, J. E., Shin, Y. J., Choi, J. H., & Lee, 1.
H. (2007). Research Articles : Difficulties Experienced by Elementary
School Teachers in Science Classes. Journal of Korean Elementary
Science Education, 26(1), 97-107.

Lee, S. J. (2007). Analysis of Experiment Activities Experienced by
Elementary School 3rd Grade Teachers in Their Class of Experiment.
Korean National University of Education (Mater of Education),
Chung-Buk Korea.

Lee, Y. R., Park, J. K., Lee, B. W., & Han, I. O. (2005). Analysis and
Evaluation of the Content Relevance in the 7th National Primary
Science Curriculum. Journal of Korean Elementary Science Education,
24(3), 214-225.

Little, J. W. (2002). Locating learning in teachers’ communities of practice:
opening up problems of analysis in records of everyday work. Teaching
and Teacher Education, 18, 917-946. O’Reilly, T. (2005). What is
Web2.0? [Online] Available http://www.oreillynet.com/pub/a/oreilly/
tim/news/ 2005/09/30/what-is-web-20.html

Maskill, R. & de Jesus, H. P. (1997). Pupils’ questions, alternative
frameworks and the design of science teaching. International Journal
of Science Education, 19(7), 781-799.

Ministry of Education, Science and Technology. (2011). (Elementary school
teacher’s guide compilation) Science, 2007 revised curriculum, 6-1.
Seoul: Kumsung.

88

Ministry of Education. (2014). (Elementary school) Science, teacher’s guide
compilation, 2009 revised curriculum, 4-1. Seoul: mirae-n.

Oh, P. S. (2011). “Unfillable Cups™: Meanings of Science Classes to
Elementary School Teachers. Journal of the Korean Association for
Science Education, 31(2), 271-294.

Oh, W. H. (2005). Teacher expertise: Discussion of teachers as educational
experts. Seoul: Kyoyookbook.

Otero, J. & Graesser, A. C. (2001). PREG: Elements of a model of question
asking. Cognition and instruction, 19(2), 143-175.

Park, 1. S. (1997). The Influence of Science Preference of Korean Elementary
School Teachers upon the Children’s Science Achievement. Korean
National University of Education (Mater of Education), Chung-Buk
Korea.

Park, J. W. & Kim, S. J. (1996). The Survey of Problem Contexts Suffering
by the Elementary Teachers in the Elementary Science Laboratory
Instruction. Journal of Korean Elementary Science Education, 15(2),
263-282.

Park, S. H. (2001). A Qualitative Study on Investigation of Science-Related
Background and Experience of Elementary Inservice Teachers in terms
of Personal Self-Efficacy about Science Teaching. The Journal of
Korean Teach Education, 18(1), 123-150.

Park, S. H. (2003). Pedagogical Content Knowledge and Predictor Variables
in Science Teaching of Practicing Elementary Teachers. Journal of
Research in Science Teaching, 23(6), 671-683.

Park, S. H. (2005). Elementary Teachers’ Pupil Control Ideology by the
Related Variables of Science Teaching. The Journal of Korean Teacher
Education, 22(1), 309-328.

Rodesiler, L. (2017). Local social media policies governing teachers’
professionally oriented participation online: A content analysis.
TechTrends, 61(3), 293-300.

Ryu, K. H. & Lee, Y. J. (2017). Effects of Online Teacher Learning
Community Activities linked with Internship Course for the
Improvement of Elementary Pre-service Teacher’s TPACK. The
Journal of Korean Teacher Education, 34(2), 417-437.

Schlager, M. S. & Fusco, J. (2003). Teacher professional development,
technology, and communities of practice: Are we putting the cart
before the horse?. The Information Society, 19, 203-220.

Seo, K. H. (2010). Teacher Community’s Practical Knowledge. The Journal
of Korean Teach Education, 27(1), 121-148.

Shin, H. H. & Kim, H. N. (2010). Analysis of Elementary Teachers' and
Students’ Views about Difficulties on Open Science Inquiry Activities.
Journal of Korean Elementary Science Education, 29(3), 262-276.

Shulman, L. S. & Shulman, J. H. (2004). How and what teachers learn:
A shifting perspective. Journal of curriculum studies, 36(2), 257-271.

Song, H. J., Lee, J. B., & Lee, G. H. (2012). Reflection on an Elementary
Teacher's Dilemma in Teaching Magnetic Field. Journal of Korean
Elementary Science Education, 32(1), 95-103.

Varley, P. J. (1975). Science in the primary school. Research Branch,
Department of Education, Queensland.

Wallace, J. & Louden, W. (Eds.). (2005). Dilemmas of science teaching:
Perspectives on problems of practice. Routledge.

Wee, S. M., Kwak, J. S., Cho, H. J., & Kim, H. J. (2008). The Analysis
of the Teachers' and Students’ Views about the Difficulties within
Teaching & Learning Activity on Geology Units in Elementary School
Science. Journal of Korean Elementary Science Education, 27(4),
420-436.

Wenger, E. (1998). Communities of practice: Learning as a social system.
Systems thinker, 9(5), 2-3.

Yoon, H. G. (2008). Elementary Teachers” Dilemmas of Teaching Science
Practical Work. Journal of Korean Elementary Science Education,
27(2), 102-116.

Zaslavsky, O. & Leikin, R. (2004). Professional development of mathematics
teacher educators: Growth through practice. Journal of Mathematics
Teacher Education, 7, 5-32.

XX HH

asi gt sy

234 a4

o o



