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ABSTRACT. In this study, we analyzed the descriptions of the electron movement model and the oxidation number change
model presented in the 2009 revised curriculum and textbooks. We also investigated chemistry education major teachers’ con-
ceptions of limitations of each model. The electron movement model and oxidation number change model were presented in
the curriculum and the textbooks. However, hybrid model was also presented which fail to grasp the limitation of each model.
The hybrid model explains redox reactions of covalent bond compounds by electron movement model or even if it explains
redox reactions by oxidation number change model, this explanations have the problem of confusing the virtual electron
movement with the actual electron movement. A questionnaire and interviews were conducted to investigate chemistry educa-
tion major teachers’ perceptions of redox reactions. As results, many teachers did not recognize the limitations of each model
and had difficulties to distinguish redox reactions from acid-base reactions because of the hybrid model.

Key words: Oxidation-reduction reaction, Chemistry edcuation major teacher, Hybrid model, Chemistry I textbook, Curriculum
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Table 1. High school Chemistry I textbooks

Symbol Author Publisher
A Kim, H. J. et al. Sangsang academy
B Noh, T. H et al. Chunjae education
C Ryu, H. L. etal. Visang education
D Park, J. S. et al. Kyohaksa
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Table 2. Information of the subjects

Teaching career (year) Gender Number Total
Male 2
1~

3 Female 4 6
Male 4

5~7 9
Female 5
Mal 0

9-20 e 4
Female 4

Table 3. Contents of the questionnaire
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1. Describe how you distinguish oxidation-reduction reaction from acid-base reaction.

2. Describe the synthesis of ammonia by the reaction of nitrogen and hydrogen using the electron movement model of redox reaction.

3. Describe appropriate answer to the following question: “A Lewis base provides an electron pair to a Lewis acid. Why isn’t it redox reaction?”
4. Is the reaction in which hydronium ion and carbonate ion are combined to become water and carbon dioxide an acid-base reaction or an

oxidation-reduction reaction?
2H;0"(aq)+CO; (aq) —>3H,0(1) + CO,(g)
5. What is the meaning of the oxidation number change?
(D Movement of real electrons between the two atoms bonded.

(@ Changes in electron density between the two atoms bonded.
(3 Changes in charge distribution between the two atoms bonded.

@ Relative order change of electronegativity between two atoms bonded

(® Others (
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Table 4. Teachers’ answers about the definition of oxidation number change

Answer type Number

(D Movement of real electrons between the two atoms bonded 6

(2 Changes in electron density between the two atoms bonded 3

(3 Changes in charge distribution between the two atoms bonded 4

@ Relative order change of electronegativity between the two atoms bonded 2

(® Restatement of the definition of oxidation number 4
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Table 6. Teachers’ answer comparison to check of thinking collision between electron movement model and oxidation number change

model
Item 3 Electron movement Oxidation number
No answer Total
Item 2 model change model
Hybrid model Based on electron movement model 4 2 2 8
i
Y Based on oxidation number change model 1 4 4 9
Oxidation number change model 1 1 0 2
Total 6 7 6 19
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Table 7. The teachers’ perceptions about the criteria of oxidation—reduction reaction

Item3

Total

No answer

Oxidation number change model

Electron movement model

Item1

Electron movement model

15
19

Oxidation number change model

Total

Table 8. The classification of two different acid-base reaction

Item 4

Total

Oxidation-reduction No answer

Acid-base

Item 3

Electron movement model

Oxidation number change model

No answer

19

10

Total

2017, Vol. 61, No. 4



210 278k -

r o

Oﬁi nds Xﬂ/\l“‘ ‘IH HFEA] 2 el o] A =
A A 27 3l
e Aoty At vkt melEo] A=
ol Rd2e= e AAEdE A9 5 871
o] A Usoll gt ©do] o] Hoj
Al SS 2ASHAIE o] d o] mdo] 7hA|= A
<ol EEt o] %%01‘1‘1?4% ArEFTT Y
L whebA] She] mEnkg ThE J
7l AT Xﬂﬂ 2= ‘Wﬂ 7}Eil% A
ol gtk olsiE
P Zlojoh. 1By A% nﬂr Zlf& 5-7d l
Q 78‘%01] S 7 B S4& A=

U a Y )

o ng
oot ol m]o

>
(gl

W@ O rfr R
A

=

iz

Hm

ol
ﬂi

<

ok o pf (o glo 2 Mo o

o

)

.: O" 4r ﬂJlO o o

o

ol

= 1.

-
(o}
2
2
rkN
::.‘
ol
o
i,
H
i)
1o
ue)
)
o
oo e

BN

o)
bu 2 oy

Aol oo it O of 12 BRI o= o N B O
S N

tlo n
©

o Fase

OM% B mAbgel Alsh3hel
g]._/’\_ %g}. EE“.Q_ /HEH'S}-O:] 014_
A7} o) wlo|u} A o]%
|2 5E e B4 Bl oEste] ¥
B ST}, ol AA Al ko] o 53} 7
ol 5ol Tjat PR BORNE L 3
A WAE o] TR AAE B
F g IOMEUWZM A 23
AJsfok st of 2k st o]

[0
rlr

o

fU e
-

Ir r*

2
il oo
2 fo

o

=

m_x..
o B
o

Mooy Sb B AL
T [ DS

)
ko
mmr

+

o
<

30
o

HERED
N

[0z 4w oo 4> o o (B 1ot AN
(2
_|>i
1o

Hu ox it 2
dr o mit >

Acknowledgment. Publication cost of this paper was
supported by the Korean Chemical Society.

REFERENCES

1. Jensen, W. B. Journal of Chemical Education 2007, 84,
1418.

=L}
ali}

o,

11
12

14

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.
217.

El

. Anselme, J. P. Journal of Chemical Education 1997, 74,

69.

. Ministry of Education and Science Technology. Science

curriculum, 2011, No 2011-361.

. Ministry of Education. Science curriculum 2015, No

2015.

. Yoon, H.; Park, H. N. School Science Journal 2012, 6,

103.

. Garnett, P. J.;Treagust, D. F. Journal of Research in Sci-

ence Teaching 1992, 29, 121.

. Gilbert, J. K. International Journal of Science Education

2006, 28, 957.

. Osterlund, L. L.; Berg, A.; Ekborg, M. Chemistry Education

Research and Practice 2010, 11, 182.

. Carr, M. Research in Science Education 1984, 14, 97.
. Schmidt, H. J.; Volke, D. International Journal of Science

Education 2003, 25, 1409.

. Schmidt, H. J. Science Education 1997, 81, 123.
. Davies, A. J. Education in Chemistry 1991, 28, 135.
13.

Osterlund, L-L. Redox models in chemistry; Umea Uni-
versity: Sweden 2010.

. Justi, R.; Gilvert, J. Science Education 1999, 83, 163.
15.

Justi, R.; Gilvert, J. International Journal of Science Edu-
cation 2000, 22, 993.

Kim, H. J.; Kim, H. S.; Lee, B. K.; Lee, S. M.; Lee, Y.
S.; Lee, J. H.; Lee, J. S.; Lee, H. N.; Cho, H. S. Chemistry
I; Sangsang Academy Press: Seoul, 2011.

Noh, T. H.; Choi, S. S.; Kang, S. J.; Lee, S. Y.; Bae, B. [;
Go, S. Y.; Ju, Y.; Choi, S. Y. Chemistry I, Chunjae Press:
Seoul, 2011.

Ryu, H. I.; Kim, C. S.; Lee, G. P;; Lee, J. B.; Bak, S. B.;
Kang, S. G; Kim, Y. Y.; Lee, H. G. Chemistry I, Visang
Press: Seoul, 2011.

Park, J. S.; Youn, Y.; Jung, J. O.; Cho, E. M,; Ryu, S. K.
Chemistry I, Kyohaksa: Seoul, 2011.

Van der Werf, C. A.; Davidson, A. W.; Sisler, H. H. Journal
of Chemical Education 1945, 22, 450.

Van der Werf, C. A. Journal of Chemical Education 1948,
25, 547.

Sisler, H. H.; Van der Werf, C. A. Journal of Chemical
Education 1980, 57, 42.

Vitz, E. Journal of Chemical Education 2002, 79, 397.
Silverstein, T. P. Journal of Chemical Education 2011,
88, 279.

Paik, S. H.; Kim, S.; Kim, K. Journal of Chemical Educa-
tion 2017, 94, 563.
http://www.ncic.go.kr/mobile.kri.org4.inventoryList.do.
Paik, S. H. Journal of Chemical Education 2015, 92, 1484.

Journal of the Korean Chemical Society



