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Characteristics of High School Students’ Conceptual Understanding
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Abstract: The purpose of this study was to investigate the characteristics of high school students’ conceptual understanding
about minerals and rocks. A questionnaire was developed to examine students’ conceptions of minerals and rocks. The
data were collected from 93 students in 10th and 119 students in 11th grades in a high school. The result showed that
students’ understanding of minerals and rock was on the moderate level. The 10th grade students showed a relatively
lower level of understanding about igneous rocks while the degree of the 11th graders' understanding about certain
concepts related with melting point in the rock domain was a little bit lower than the average. Although the
understanding levels between the two grade levels were similar, there were some items for which students understanding
seemed to be more sophisticated with the grade. In the questions about the characteristic of basalt surface, however, the
frequencies of non-scientific conceptions were not decreased, rather increased along with the grade. It was also found that
the conceptions students acquired from other science lessons as well as earth science classrooms did rather interfere with
students” construction of the scientific concepts of minerals and rocks even though sometimes they were helpful for
learning. It was suggested that the teachers should understand that some specific terms in earth science have different
meanings as they were used in other subjects.
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Table 1. Selected sample sizes in each grade
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Table 2. The domains and main concepts in the question-
naire
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Table 3. The frequency distributions of the correct answers in each question
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Table 4. Types of the answers & proportions of students® answers
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Table 5. Result of the test of independence on frequency distributions about right answers in question no. 1-2
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Table 6. Result of the test of independence on frequency
distributions about students’ answers in question no. 3

wr
sy @ @ ©) @
SEHIE B (%)
108hd 2425.8) 12(129) 14(15.1) 39(41.9)
113hd 30(252) 24(202) 16(134) 43(36.1)
=2.174
AR A%

xz(g, 005) = 7.815

-5 W= AN dskE, oldEAle AY WkE

e

Table 7. Result of the test of independence on frequency
distributions about students’ answers in question no. 4

w7\
s O X
LEHlE: BH(%)*
108Ha 36(38.7) 45(48.4)
11814 33(27.7) 80(67.2)
¥ =4782
AR A Caoss = 3841

3 NeE AASA G, oldEAe BY HES

B

A o)dE /K YL B 5 Aok o]FF shde)
Aol 1181 ST dA WL e S8 A
7l 94 Y2 EAsle 53 d3E JH=2
EAshe 5o sl wl$ Hol goka $HE A
o2 RHol IA thE w3} Ajajo] AAE Rofe] F
2 70g 40 9T F7) WAk

T3 0ES B SMYEL FAe] wWl§ A=
FEE Z Yojeld Aojge JNdd ddsiN &
AR dovz & golz|z A" Rolgde F
E2¢l a3ty 7ihde] Ao It

HZ7 2000y A9 AFolM 2T AT}
3 AAMAA T e BEY FHe IHE
2 9AE 105, At 2508 Jepgon, &Y
gk AN AR ZkE B b AE7E A EA]
oo} BRAUE 9] ojsinl ofuizgt FH|E Hold Ao
2 Bt o] HEe digl ReAs 55 &%
slo} B oEE wY & Ye ATEFO] 8
FEt.

t

Mol chet Y ¥

el it EE LotEs] AT Fgele A7
of B¥3e g B vigd oig /fdd F
o, 3, WA YuEoE yehle 54



422 940l z8% - UFN - 28X

s A 5 iy Boz A

Aztel] BESE Q9] BE vlgo] thet 7idel
B 28 Z A7H ARolA 78 Bol AR sk o
Ao Tololx] B B35-10] et o A% 7
shdo)re] S5k BEE EgFo|om (=420l
2

e 009=5992), BEU LS Melet 4L 10
shdo] 31.2%, 118hdo] 34.5%%2 Jeldta F g
AN EF HAGS 7P Bo] A™e Ao
WTH1081A 55.9%, 1181 45.4%). o|2A EZ Yo
7P BTl A7 8wl R S RTe
AAE olF Ad HAHEZ HAYe] Hrp, A4,
2, 549 33E I HEH7] gEegEe
RAOZ o5 A%} AZE EE3L W WEL
2 AAHY. ol#e FEL £3 529 AFIM=E
AA €k

524 ke Fel golE AF RN Mg ¥
< GNe digt gL, AR HAYe MEg 3
Aol 1081d 51.6%, 118Pd 504%2 7P B,
I o E T odhdoA BE e Bo] Ad
& Aoz yepdrh10shd 25.8%, 118H3 28.6%).
o] g ¢ HIT EAFoR folsA| ok
Zﬂ% L}E}'%Q'(x2=0.524, X,z(z, 0A05):5-992)- 51}'/‘3':?:?
< 5-1HlA ARG offek fAbskAl <Es), A,
5ol #HE A AT 5 Ak Tl Y
5-1d R 59 s B AEe X7 A
o] B5gt AeHdS & 4 3Tt

e, AY W ggos gAY ujlgg 1ol
sPddolRitt. o] sMdS Ade S g

d

Foll o3l shgete] wel A4 Frba 3EE A4

S 7T I,

A%, Y, WARdA vehe 549 ti

e olue 6o FHe
sagte) BA(62H), WY
9 Bgoz THUNT. 61 BUL Ue 2953
£ nes 2esdEos AN 614 E83

3 ERe Age) s
Mg mE Agster 34 )

N
1

7he]m,

2 4 9loyg or7jode A4
sy ztzre] oAl vRgHETt, SHA] k=R A
AEgom, uke B¥= Table 83} 7t} Table 83

lo
Ry
bt

|
=

Hagel S46-19),
9 E(6-39)) Al &

[¢] =2 HF=
t‘q"—'nfqﬁe

1422 S RIS HHol

o Vet
o, % s wE HAY

fre3t 2}01(X2= 10.158, 2(4, 005)= 9.488)2 Yehi

Qo] 108hd0] Hla) Z2), g A 113
NIETE 238 4 Al

% 624 F3f g $H BEE 611 3
ot o9 vinREdl bRz T oshde) W
237}t EAZoR §98 Zol(x’=10256, 1’a oo
=9488)% YERT o] 113 o] 108hd
shajol wla) el A &+ Sle 548 o
& oldfata gtk & ¢ ARt 53], 1054 &
Yol o BE % Ho] g3 Ag wlgo] Fg

Table 8. Result of the test of independence on frequency distributions about students’ answers in question no. 6
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Table 9. Frequency distributions about students' answers in
question no. 7
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Table 10. Result of the test of independence on frequency distributions about students' answers in question no. 10
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Table 11. Result of the test of independence on frequency
distributions about students’ answers in question no. 12
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