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An Analysis of the Association between Subject Matter Knowledge and
Pedagogical Content Knowledge for Science Teachers: The Case of Earth
Science Teachers' Lesson on Atmospheric Pressure

Lee, Ki-Young*
Kangwon National University

Abstract: The purpose of this study was to investigate the association between subject matter knowledge (SMK)
and pedagogical content knowledge (PCK) for science teachers. To this end, a total of 26 secondary Earth science
teachers participated in this study and a concept diagnostic questionnaire and a lesson planning task of atmospheric
pressure were devised to give an indication of participating teachers' SMK and PCK, respectively. The results of this
study are summarized as follows: First, participating teachers showed a variety of SMK levels about atmospheric
pressure. Second, teachers at high level of SMK focused on ‘supplementary’ and ‘fundamental’ curriculum contents
for in-depth conceptual understanding, but teachers at low level of SMK, on the contrary, stressed ‘applicative’
curriculum contents. Third, teachers at high level of SMK grasped students’ misconceptions and difficulties in learning
atmospheric pressure far more concretely than teachers at low level of SMK. Lastly, teachers at high level of SMK
showed a tendency to use learner-centered instructional strategy by utilizing students’ prior knowledge, but teachers at
low level of SMK were inclined toward teacher-directed concept explanation. Based on this study, some implications
for effective science teacher preparation programs were also discussed.

Key words: teacher knowledge base, science teacher, subject matter knowledge, pedagogical content knowledge,
atmospheric pressure
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2. dAr =7
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Fig. 1 The framework used for analyzing topic—specific PCK of participating teachers
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Criteria for rating participants’ SMK related to atmospheric pressure by category
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Table 3
Analyzed results of participants’ SMK related to atmospheric pressure
REE RS R BEE MK 4R
T10 00 0) 0) 12,0 o
126 00 00 0(0) 12,0 N
T7 0O O©) o) 1.7
T16 OO O) O©) 1.7
T4 O O©) O©) 11.0
T9 O O©) O©) 11.0
T2 O O() O©) 10.7
T23 O O) O©) 10.7
T1 O AO) ) 10.0
T3 A O©) AA) 8.7
T24 A o) AD) 8.4
T14 X O() O() 8.4
T17 O A(X) AD) 8.0
T X o) O(x) 7.8
T21 A O(x) A(X) 7.6
T6 N/R O(x) O©) 7.3
T5 X A(X) O©) 7.3
T8 X A(X) O©) 7.3
T25 O A(AD) N/R(A) 6.6
T12 X A(X) Ox) 6.4
T18 X O() X () 6.0
T19 X A(X) A(L) 6.0
T13 N/R AO) A(X) 0.3
T15 X AO) N/R(A) 4.7
792 N/R 00) N/RON/R) 43 1/:'0
T20 X O(x) N/R(x) 4.0 ~H

O0:§4 Ot HE AvE x: 58 NR: ¥4
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Fig. 2 Problem context for the category of working principles of atmospheric pressure
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Fig. 3 Illustration of an excellent' rating teacher's answer (T26)
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The framework for analyzing participants’ knowledge of curriculum related to atmospheric pressure
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Table 5
Classification of participants' knowledge of curriculum related to atmospheric pressure
32 o5 A4 ko] wAt
«371&EA, FA) — A 71948, AR — w7Idd Aot & Tl
3, 2A)
< FEQ) — 7199, ®3p — ti71d 8, Wsh — 27|93 4714089, T2
5719 °]%)
(&) — B AR — Ao g 7|9Fe] WEt — 37| 479k T6
(T3, EH)
< FEge, Te) — 719, @9, S — 719 FFAET) — vk T7
S—F—A SUA — 27103 471K (971 = =)
*7IEE, 24) = 719E7) — 7199 27] — 71903 4714 EF) T13
< FHA@, AL — 7199 B H EH — Fold ZIHst - 79 S4H —  TI6
714 L7148 €], vi=, EH)
+ 3719 2 — ti7]HE z;‘* — 7|47 A7, Bieh) — Higt — 7Idel 724
2 gyust
CFUCY, B9, W) — I, BE) — A%, AW — 1Y 125
(§2) — #7193
. ]‘”(ZH =74, ¥3h) — WER, A, T, EN) - AVISER, A T3
kh)rZ% 1: 14-},1\])
cH714CEY], EA) — 71 ek #8) — 1793 A71HEA, Y71%E A T4
* 719489, AR o)) — A7 719 0)) — 71 ¢kl T EA — #1719k T5
THEE, 2d9A4719h
< W71 A — 719l whe Fujst - 7]t mhE Bed Wt - daiA T8
/5=
< 71949 A — 7199 =27] — 7|4, Y71= 27)) — A7IH(E e, 4] T12
& 37
< 719489, 27) — 7@, A WEh — A7 @A, G HED T14
F—A <719 574 — 714 (B ) — A7 9) — HiRhE 9], ) T15
< TR 7R — 719 A B - I AV — 8719 3 E > TIT
715ke] whE RS}
< 7199 A — 7 IUAR) — 2714 A7 — 719 4] T18
714089 — 7|99, I, BH) — AZIG(R ], G4, BH) — A4 T19
« 7| T 23E) — A7 — 27| — G7]=0l A9 17|t A 719k T20
< 714089, Uie) — 7|4 A 7GR 9, v, @A) T2l
< 714089 — 7|9 A7IF(R S, v, BH) — siES T AES — ddiA7] T22
At 2 A 71F
s H7IREEER) — vk — 79 AZIREH) — GER EEA — T23
7] 513t
g « 371 @A) — YR — AR — Ak Aol T9
s 7] — rE(ge), 2%) — 7Igte] Jol - 7igre] B — e Eg R s
F « 719kolet — 7]te] 28 WAk} 27] — 7|9ke) 2fo] (4 %) T10

AT - 718k A7|G o], vk — 7121719, HE Tl




A 1229

245t mAte] WIHHRSRIALDE MM SERIAlS ATk B KiTaat mAke] ci7|2t 49
— S -
EH 2@ A HES(core concepts) - AS2XE EHURE !
) = | 1wy wa m oy 1 a9 gLy ngy 3w iy T
. . P R ST
‘ Cghm mep ey g | R ¥R R el Cpew gew erny ey =g 3y ?t%- i iRy X 92
| zsaz FRTERE & ' it R W B oABEE e st Rl
gl/aE ) a ey o owe E : Y 5 &
[(2E 2 ga 43T AR5 - N S IR e RE AR | L pagms B aRe : H:?ijg;;-? I
NE 8 SO WS AWDFUY| gmd F wor Y R S
[ = 2. Poigponasy
HME TUIIA CT-gR
|- v B 9o wlgke oM Wipeseh L EEF Zobagg  dleho) DA% oz moe - RIS, IORIE TSI
e ? T g 3
| M. par. e, Al oresy e Mupgw pRe) W
|
-y - e N By IR - - 4y
g | CUm L iR Gt | ,Qfﬂ:,% . - Bae) MEZ PoRmome, - 392 c2 Cwrparap Zapid &3
ax ol vy y i)y SR IO R SO R IL il
L [ oo T4z g wiay . Stass - ETA A 1B
D e [ UPE M wWe | [« [~ ey piied 7
sk ) | | | -oees Omy bp CoREanT e HAARE
s | i
- p . i
- | R | e e o :

k-

Fig. 4 Illustration of a lesson plan classified as S—F—A type of learning sequence (T16)

Table 6
Analyzed results of participants' knowledge of students understanding and teaching strategy related to
atmospheric pressure
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High SMK level teachers’ knowledge of students understanding and teaching strategy related to
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Low SMK level teachers’ knowledge of students understanding and teaching strategy related to

atmospheric pressure
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