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ABSTRACT. The purpose of this study was to investigate high school students’ perceptions on chemistry subjects: reasons
for choosing chemistry, learning volume and content difficulty, interests, teaching/learning methods, preferable classes etc. A
total of 1,087 students who took chemistry subjects at 126 high schools by proportional stratified sampling were voluntarily
participated in the survey. The main reasons the students chose chemistry subjects were interests and interests in chemistry,
foundation to science, relevance to college majors, and so on. Students recognized that the learning volume and content diffi-
culty as normal level was about 60%. Reasons why chemistry was difficult was that, although there was a difference in degree,
chemistry was difficult in itself and had too much things to memorize. In the case of interests in chemistry subjects, students
0f 43.9% of Chemistry I and 52.0% of Chemistry II recognized the level as normal. The reason why not interested in chemis-
try subjects was that it was the nature of chemistry contents, or students had neither interests and enjoyment of chemistry nor
foundation for chemistry. Classes were mostly lectures but the students preferred mainly experimental activities, or explana-
tion with real-life examples or science stories. The frequency of experimental activities was found to be 1 to 5 times per
semester, or not experimented. Research and efforts will be necessary to improve classes and environments for students’
experimental activities.
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Table 1. Survey questionnaire items
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Table 2. Reasons for choosing chemistry no. (%)
Foundatlon Interests College sch.olas'tlc ability  College major Parepts Open course Total
subject examination related advice

Chemistry I 262 (24.1) 266 (24.5) 119 (10.9) 220(20.2) 13(1.2) 207 (19.0) 1,087 (100)

Chemistry II 54 (21.3) 54(21.3) 30(11.8) 62 (24.4) 15(5.9) 39(154)  254(100)
Table 3. Amount of learning no.(%)

Chemistry I Chemistry I1
Very low Slightly Medium Slightly  Very Total  Very low Slightly Medium Slightly Very much  Total
low much  much low much
Amountof 21 65 729 227 44 1,086 29 17 133 37 18 234

learning  (1.9)  (6.0)  (67.1) (209) (4.0) (9990 (124)  (73)  (568) (158)  (7.7)  (100)

Table 4. Content difficulty n0.(%)
Chemistry 1 Chemistry 11
Slightly . Slightly . Slightly . Slightly .
Very low low Medium high Very high Total Very low low Medium high Very high  Total
Content 20 97 627 283 60 1,087 9 18 119 41 22 209

difficulty  (1.8)  (89)  (57.7)  (26.0) (5.5

(99.0)  (43)  (86) (569  (19.6)  (10.5)  (99.0)
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Table 5. Reasons why students think chemistry is difficult n0.(%)
Cpntent Amoupt of Inspfﬁcient explana- Difﬁcult Numerica.l Difficulty .in Total
itself learning tion of textbook experiment  calculation requirement  understanding
Chemistry I 168 (28.0) 160 (26.7) 84 (14.0) 32(5.3) 51(8.5) 105 (17.5) 600 (100.0)
Chemistry IT 65 (33.7) 48 (24.9) 21(10.9) 22(11.4) 13 (6.7) 24 (12.4) 193 (100.0)
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Table 6. Interests in chemistry n0.(%)
Chemistry I Chemistry I1
Slightly . Slightly . Slightly . Slightly .
Very low low Medium high Very high  Total  Very low low Medium high Very high  Total

Interest 103 (9.5) 167 (15.4)477 (43.9)257 (23.6) 83 (7.6) 1087(100) 17(8.4) 35(17.3) 105(52.0) 34 (16.8) 11(5.4) 202(99.9)

Table 7. Reasons why student think chemistry is not interested n0.(%)
No foundation for  Difficulty of chemical No interest in  Hard to follow teacher’s  Not helpful to
. . . . Total
chemistry content itself chemistry explanation college
Chemistry I 91 (22.3) 120 (29.4) 111 (27.2) 60 (14.7) 26 (6.4) 408 (100)
Chemistry IT 31(18.8) 50(30.3) 48(29.1) 23(13.9) 13(7.9) 165 (100)
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Table 8. Types of chemistry teaching methods no.(%)
Lecture Exz(e:g:/ril{c;tal Presentation Niz:)s;gzgi:?gd Pr(;l;(l)i?s E::t:ng Discussion Total
Chemistry I 870 (54.9) 170 (10.7) 162 (10.2) 83(5.2) 247 (15.6) 53(3.3) 1,585 (99.9)
Chemistry IT 131 (38.1) 25(7.3) 37(10.8) 39(11.3) 85(24.7) 27(7.8) 344 (100)
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Table 9. Student preferred chemistry teaching methods (multiple selection possible)

Experiments Niisrigﬁgra?gd Fields trips Pr(:}tii{gﬁgging scireletlilsiizes(t)(zry Easy explanation Total
Chemistry I 321 (25.2) 197 (15.5) 142 (11.1) 107 (8.4) 293 (23.0) 215(16.9) 1,275 (100)
Chemistry I~ 69 (21.4) 46 (14.2) 36 (11.1) 42 (13.0) 71 (22.0) 59 (18.3) 323 (100)
Table 10. Numbers of experimental activities per semester no.(%)
None 1~5 6~10 11~15 more than 16 Total
Chemistry I 391 (36.2) 555(51.4) 99(9.2) 23(2.1) 12 (1.1) 1,080 (100)
Chemistry 11 77 (41.8) 71 (38.6) 29 (15.8) 3(1.6) 4(22) 184 (100)
Table 11. Types of experimental activity no.(%)
Demonstration Group activity Individual activity None Total
Chemistry I 202 (18.7) 450 (41.8) 37(3.5) 391 (36.0) 1,080 (100)
Chemistry 11 42 (23.3) 60 (33.3) 17 (9.4) 77 (33.9) 180 (100)
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Table 12. Appropriateness of contents to science curriculum objectives n0.(%)
Chemistry I Chemistry 11
SFrongly Disagree Normal Agree Strongly Total SFrongly Disagree Normal Agree Strongly Total
disagree agree disagree agree
Inteeration 26 67 443 122 13 671 13 20 114 34 4 185
g 3.9 (10.0) (66.0) (182) (1.9) (100.0) (7.0) (10.8) (61.6) (184) (2.2) (100.0)
Advanced science 32 74 425 121 14 666 13 19 110 34 6 182
4.8) (11.1)  (63.8) (18.2) (2.1) (100.0) (7.1) (104) (60.4) (18.7) (33) (99.9
Real life 24 76 422 126 13 661 15 14 112 34 6 181
(3.6) (11.5)  (63.8) (19.1) (2.00 (100.0) (8.3) 7.7y (61.9) (18.8) (3.3) (100.0)
Problem solvin 31 89 400 130 10 660 15 16 114 26 10 181
& 4.7 (13.5)  (60.6) (19.7) (1.5) (100.0) (8.3) 8.8) (63.0) (144) (5.5 (100.0)
Scientific communication 26 82 427 119 13 667 15 22 107 30 6 180
3.9 (12.3)  (64.0) (17.8) (190 (999 (@83) (122) (594 (16.7) (33) (999
ofch AL ok AT} vl AATS BE B = SzolA AAsitin AAlske Aow 2AE
ShaL, S A AT ofrh A B b S AASA ¢ W) AL B} 12 ea SIS B9} 1S A
2% w% 2Yslo] ojsheint. GG PSR rho] A7l0] FF OB 2AG AL, AT
S W8 A el 3kt 12 Ad TRt A4 AA (p=0.044), ZAS) 2 (p=0.0014)°| 5 FA A2 ]
ko A 20.1%, LA YR A B T wF Holvk Gl O hehyith ol §3% HE, W
w9 A AEA) 9hS) 13.9% Urehta, B1t Il A A wsk, webd ojapage] uste] o] £ gHEe] A4
206%, AT 178%2 2ALE Qlck At o A oel A B} (9} 55t 18 Sk Sh S 9] 9l4]o] o
Aol ool B¥aE 1 A5 203%, A AT 159%, SE 11 7FALolgHS ojulghth AR S A Rl o] 2 d A A %}

= A A9 22.0%,

BAAT 17.5%2 2ALE QIeh Ay

B ge] 2B Ao thal Bhe 1 A BT 21.1%, F7
HAAT 16.0%=2 =

AbEieh. 2RI Wgol ARl s Ber 12

A3} 15.1%, 3FaF 112 A &g

=2 u

N
EEL

3 21.2%,

AT 171%2 epdeh. SAAE 58S 7]
o] 28 gl el B3} 12 A 19.7%,

22.1%,

1=}
R

18.2%, 318} 112 &A3} 19.9%,

[N
=T

54
ol Ue

A% 162%=

ol AT AA e BAINE o] ARFAL EE

Agsheba Ql4she sHY 4:0] ARt 2l

5}
Fohar 914
7ol 7108 & &= ok

ths B AsitHs 914 S A= v
1= g o), )l A Aslhs Q14 Fol|l A E v

3] 7191381

=

Hgshrhs )70l oz STk Skt I WY 200%  BE HEY
FAEY 20.5%2 2 A9 AR E 0 2 Uy Table 132 3HYE0] A4 dh= 33t = ol A 9] g2 W
olet 2o AVIE B uf 3o} HEELS YA Ao e, &, Avk e, AT AA, b BAS A, weta of
71, A2, Eete] 55 W, A el A" oA, At g TR BF o] Ad S 2ARE difolth
ahx BAS A, ot o AlAE T WL 20% =l §3 BEO A4 thal Bhek LS AW 22.7%,
Table 13. Appropriateness of activities to science curriculum objectives n0.(%)
Chemistry I Chemistry I1
SFrongly Disagree Normal Agree Strongly Total SFrongly Disagree Normal Agree Strongly Total
disagree agree disagree agree
Inteeration 24 66 423 141 10 664 12 23 115 28 5 183
& 3.6) 99 (637 (212) (1.5 (999 (6.6 (12.6) (62.8) (153) (2.7 (100)
Advanced science 22 78 406 134 19 659 13 21 113 32 6 185
(3.3) (11.8)  (61.6) (203) (29 (999 (7.0 (11.4) (61.1) (17.3) (3.2) (100)
Real life 22 62 397 169 15 665 12 20 113 37 5 187
(3.3) 93 (597 @54 (23) (100) 6.4) (10.7)  (60.4) (19.8) (2.7) (100)
Problem solvin 29 66 399 152 16 662 18 23 109 32 2 184
& 4.4 (10.0) (60.3) (23.00 (24) (100) 9.8) (12.5)  (592) (174) (1.1)  (100)
Scientific 31 70 416 135 11 663 16 16 115 32 2 181
communication 4.7 (10.6) (62.7) (204) (1.7)  (100) (8.8) 88 (635 177 (A.1) (999

2017, Vol. 61, No. 6



376 RS

A 105%2 AR AL, B8} 1= 213 18.0%, 4]
Ao} 192%2 F-2 stk o3 o] Adsithe o Ent
EA vkt 2009 Fet wsabg o] 54 F st &
o A2dE 1T uf, 3k} Mol A &3 S5 whYgst
2= mgo] dasint. Jakuehy} yeld &) A4
of| tfall 3k 1> A A3 23.2%, KA AT 15.1%, 313} 1>
HAT 20.5%, A AT 184%2 FAFE Q). 348wt
+ HAd ez Ht st i WeS AAsHA AlA
stalee & Ak
A B e g5 o] 2 ol disl 33t 12 A A3
27.7%, -2 A%} 12.6%, 348t 112 2 43} 22.5%, -2 45
17.1%2 A Gleh eh2] ZAsd 2ao] 2dgof
sl oFah 12 2 A3 25.4%, 245 144%2 e T
Bt of|, 348} 1S 2 A3} 18.5%, F-2) A3 223%2 Z2AE

o, BAINE 58E Hek FAUAL S Ut BEF FAo|
HOUE U S U LT A AN 2140

A AT 22.1%, A ET 153%2 2AFE QY
st 1= 243 18.8%, H A A3} 17.6%= L}E}"LE}
5o AU B3} 1S AEst Sy ST ofet 1S

5) HEow 2 A3, Exﬂ oH
—0.019)01 4 EAH O ojulgt Zo] 7} 9 AL

_l

i
1o
-0,
1>
FN
m
off
:0:
_t
EN
_,t
315
R
_Q
rﬂ
—LJ
i)
i)
L
o

8 5 ol Syerel ojgt P
o} 2wl u ol n, 33} 1
o ol et A T, wAT Fo), ]
=

L

B

i =

Tt 143}z o=, A& 2] Abol= 9
5, IH% AR o] of 223k <

2 YEETE 2009 714 1L
S ol M= shet 13} o)st 1194 SRS Hoh A2l of
St Skl il A9 7]E Bst E S ol i
g el vl 2st 1o ol wiA skt 53], T15ke] ¢
oA S0l ofEws L= AL R AR ovld,
Faddst & 2t opeke] NS St It 8
sh o= HH Ao & uf x| = Qich o] 2t w8 o] o=
oF Hgh= Sl = ot 13} shef 1T ' yf-g-o] of
P 9]& Ao] W FEo 2 QA EE ATt olojx|=

rlr

,E.
=
=
5

21515
A0z Welth whebA] W& FA ol A AL8] W BHE A
Z w49 284 Wt ofue} sHYE ) o] 427 &

ol o] AgHAd —%1343}04 W8 2220 AA A o] o]20]A
ZHE . obg e, Y& A5
ol whet %‘711 E?‘ﬁ}% uroto] 3t 18 = SulE o]

g1et mute] Tulwo] AL, ska} 19] 43.9%, Bte} 119]
52.0%2] st Eo] HE £ 0 7 olAlslar Q). sk&f
wato] Ful7k g ol St Y8 AR ofelg, B
A3k w7k Lot A, stete] 7] 27t g17] o2 Urebe
ok S =] it Sul ske} U g 2149 of
ol At aelo @ 2-gatu Uik stske] 7127k 9]
jEolehs SHE S5 e] AA AT e 24 Aol o)
A2} 27) Wil WAsHe Flolekn Az 4 gk,
webA THEe) g 5ES HYetE o sty skt
L 35} 1ol g Sul 5 2 Wak ik ofee), sys
ol T Au7t Utk A4 skl 31% & 1 0}04
wpetat WK o Al A Al B
W& HE o E wakele] F39t
ALS| A Ao &g A AR EA
s S shstol] ieh BTk Aol Gt
A Q1 kol thgt AL} imgo] F 2 5}3)
a8t o] 8 529 e o)
H&o] 7hg whekth. 1Al sHY
FHl= AEAST A4 AAY 78R} o]y
of ¥ Zlo|gl o ofsljstr] 41 A, vy 2.2} 3
ofejeE Ast, 4% AW S Lol oSt

ERgeh. S Sl mek A Eshe
E

1o
A
1A%
E
s

oo N
— 2

ik
o

=T g T Tl
HULE
%

¢

2o
n
o

)

Mo o

QL'
pa)
o
o

-
é
juim}
10
o U

6} Xﬂ Zﬂa O] OH = oiﬁ}t“/\i E}‘Er"\:‘
% St E QAo 3k} [o] AAEE EolwA 3t
%o)& o] A} shz B8} I nhak7hx) weko] glet. of

5o
oe wstel meIHg ol 44 stol A Bt 13t sjet 1S
Qe sse] meuhg A Zue) AL A
B AToA S5 shete] shaart Ul Szl A

Journal of the Korean Chemical Society



sk st 1, 1 gl vlak s Q14 2t 377

Aot ZolS ek ol ABEL &9 Faxfo]
al

L
o] sist 1, shat 1] A ATk we, i
PR o7t B a g Al 4
.]

o
)
fr
&
I fu Lo
2L
N ook
oo
ir e
glu)
o
ot
4,
o
Kl
30,
rr
ox
2
S~

(<]

o

=2

Pl s sS4 1

Aeloi g ot glon, oS 9
o

o] 4320 o|Fold WAt Ue

1

Lo
ok
Lo
J |

)

;0 ;H; ok
Ly
oj
Lo

U,
» fo
o g

i)

e

lo

it

o K
N
»
)
il

J

n, ot
2
I}

REFERENCES

1. Han, M. 2020/2050 Forum Report: Future of Korean
Education and Development; Korea Educational Devel-
opment Institute: Seoul, Korea. 2008.

2. Mullis, I. V. S.; Martin, M. O.; Foy, P.; Drucker, K. T.
International Results in Reading; TIMSS & PIRLS Inter-
national Study Center, Boston College: Chestnut Hill,
MA, 2009.

3. Jeong, E. Journal of Science Education, 2012, 36, 354.

4. Revised National Science Curriculum; Ministry of Edu-
cation and Science Technology 2009-14: 2009.

5. Kim, J.; Hong, M.; Lee, M.; Jeong, E.; Kwak, Y.; Sim, J.;
Lee, C.; Choi, W.; Park, S. 4 Study on How to Improve the
7th National High-school Science Elective Curriculum;
Korea Institute for Curriculum and Evaluation: Seoul,
Korea. RRC 2006-7, 2006.

6. Jung, H. Focused on High School Science, Chemistry I,

8.

10.

11.

12.

13.
14.

15
16
17
18

19

21.

22.
23.

Chemistry II, Comparative Analysis Between the 2009
Revised Curriculum and the 2007 Revised Curriculum,
7th curriculum for Science. Master’s thesis, Sungshin
Women’s University. 2011.

. Mullis, I. V. S.; Martin, M. O.; Kennedy, A. M.; Trong,

K. L.; Sainsbury, M. PIRLS 2011 assessment framework;
TIMSS & PIRLS International Study Center, Lynch
School of Education, Boston College: Chestnut Hill, MA,
2009.

Lee, Y. R. 4 Study on National Achievement Evaluation
for the Year of 2004. Annual Report; Korea Institute of
Curriculum and Evaluation: Seoul, Korea. 2006.

. Stuckey, M; Hofstein, A.; Mamlok-Naaman, R.; Eilks, 1.

Journal Studies in Science Education 2013, 49, 1.

Lee, E.; Cho, Y.; Kim, E.; Yoo, R.; Kim, D.; Park, K.
Journal of the Korean Chemical Society 2007, 51, 73.
Sim, J. The Journal of Curriculum and Evaluation 2014,
17, 53.

Yoon, J.; Kang, S. Journal of Learner-Centered Curric-
ulum and Instruction 2016, 16, 515.

Lee, E. Journal of Science Education 2004, 24, 298.
Shim, K.; Lee, M.; Lee, J.; Yuk, K. Journal of Biology
Education 2004, 32, 181.

. Kwak, Y. Journal of Science Education 2004, 24, 1028.
. Jeong, E. Journal of Science Education 2006, 26, 155.

. Jeong, E. Journal of Biology Education 2006, 34, 1745.
. Kim, M.; Cho, M.; Kim, S. Journal of Research in Cur-

riculum & Instruction 2011, 15, 473.

. You, S. Journal of Educational Research 2012, 30, 473.
20.

Kwak, Y.; Son, J.; Kim, M.; Gu, J. Journal of Science
Education 2014, 34, 321.

Park, H.; Son, Y. Journal of Education & Culture 2017,
23, 281.

Messick, S. American Psychologist 1995, 50, 741.
2015 Revised Science Curriculum, Ministry of Education:
No. 2015-74, 2009.

2017, Vol. 61, No. 6



