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ABSTRACT. The goal of this study was to discover factors of difficulties on learning Brensted—Lowry acid and base focus-
ing viewpoint of each definition. To achieve this, we were targeting statement of textbooks and perception of teachers that
have a decisive effect on students' learning. Analysis of textbooks was performed for chemistry I of high school and EBS(total
6 textbooks) which dealt with Brensted—Lowry definition. And a survey was conducted on 24 science teachers who had Bron-
sted—Lowry definition teaching experience. According to the textbooks analysis, characteristics of statement way were D
statement without viewpoint of each definition, 2 convergent statement to Arrhenius. And features of teachers' perceptions
were (D teachers who have the only one viewpoint, (2 teachers with unawareness on coexisting reason of various definitions.
All of these can be explained by absence from understanding viewpoints of Arrhenius and Brensted—Lowry. To promote stu-
dents' Brensted—Lowry learning, students should obtain viewpoints of each definition. So we suggest that pre-service teacher
training curriculum and statement way of textbook should reflect viewpoints of each definition.
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Figure 1. Classification among the Arrhenius, Bronsted—Lowry,
and Lewis acid—base concepts.”
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Table 1. The characteristics of the participants (N=24)

Table 2. Precondition of Arrhenius and Bronsted-Lowry concepts

Precondition Arrhenius
State Aqueous

Bronsted-Lowry
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Demographic variable Category Number of teachers Percent (%)
Male 4 16.7
Sex Female 20 83.3
Less than 6 years 9 37.5
Teaching experience 6-10 years 7 29.2
More than 11 years 8 333
Academic degree Bachelor 11 45.8
Master 13 542
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Table 3. In-depth interview questions
Category Question
Definition -What are the definitions of Arrhenius, Brensted-Lowry, and Lewis?
. . -What is the relationship among the definitions of Arrhenius, Brensted-Lowry, and Lewis?
Relationship . . L. . .
-Classify acids and bases in given chemical reactions.
Viewpoint -What are viewpoints of Arrhenius, Bronsted-Lowry, and Lewis definitions?
-What is the most useful definition?
Usefulness

-Why do we teach three definitions all instead of the most useful one definition?
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of #43}get
Azl He w4

pus

o ¥

b9
Moy e &
e
e 4o & 1o oo

o
7|3ttt
A= Arrhenius, Bronsted-Lowry2] g 2]of djgt

A F2E FAT F, o] EHE Bronsted-
gojol diet ekl ofH & 8sS &
cwAE A AR ek Aye] AlF =9} g
6‘}7] Ol&)| 271x] AA}E S35t Hh.336 12}
w7F Fkol o8] WS shlo, 2
AT Ao TAfelA) RojFol
13t 24 = A=A ZHelstes sFh

> 2 do o 2 o

20 Dol me T
o2 o {4 o B
ielol-mmloiﬁkz o 9
H’U(;E‘Jﬂ:g‘
Lo T

R IO ox
S
o

e rﬂ r

>
0%
5
I

Wi

o1 3} ol

21t A =9

r

uxf =M

ool AAzZo] HiAE s 4. 7] F9
AR 20l et A O] X &2 Table 49+ Lt 659 1L
A 2% Arrthenius®] HA| 27 F =80 AFef o} Ak}l ¢ 7)
3o Ades 23 dol AdES dFshL A
SEAIRE Table 20| 4] €13l Wlel 2ol Arrhenius 78 €] 7} il
Ae U A 27kA] AA2A Bk 22 A E
Hi AW 978 ddddte & HA)S 7HAS
AR AAE A= §l%lth. Bronsted-Lowry 2

](‘:'7(1

Arrhenius

Bronsted-Lowry

State  Product of reaction Irreversibility =~ Viewpoint State  Product of reaction Reversibility Viewpoint
T1¥’ @) O x x O x x x
238 O O x x x x x x
T3% O O x x x x X x
T4% O O X x O x x X
E1¢ O O x x x x x x
E2* O O x x x x x x
Total 6 6 0 0 2 0 0 0
frequency(%) (100%) (100%) (0%) (0%) (33.3%) (0%) (0%) (0%)

Journal of the Korean Chemical Society



813} A 9 348 WAHE2] Brensted-Lowry A& 7] Aol tigh 24 69

74 2o = Arrhenius 2o IR ARz Ao tfsk o] A
A=A hoteh. -8Rt ofy el ohefgt Syt 714
el e BT 4tk A5 2F(33.3%) 1}
shoich 1 Qo) 4bH 7] REg-oll A BAbat 7] 7t A
ot Aoy uks o] 7oA, Jeu A BHor
E4& ddsjor dth= A 59 AT A =
EIX iy
= ——,L0ﬂ/\1 A A8t Brensted-Lowry 2] % 9]7} zh=
Alzde @7 SsiA = aFetg g o] 7 =271 Hojok
ok @A 2009 7178 w&3Hg 518} 1o ’\1h H| 7} vk
g oA gler, 318t Hoj| A 2HehE g S thEtt shA|
1} Brensted-Lowry7 ©]+= 318} [of| A t}F 11 Q) © i, )8t
Hof| A= 4k, d7] B oA S5-8Holu Ao 7HrEallEs
CHRAL AAIRE o] 23t Ak, ¢ 7] Jﬂd/\PELOI Brensted-Lowry 2]
oS WAIA o & dre] AL QLA gt o] = Bk T o|ut
318t 11 5% Brensted-Lowryd 9] & 2743 tfF11 Q1A
£8H8 wolzrh 4018 Eeshs 58 194 Bronsted-
Lowryg 2|7} 2= AR 278 g cholof gl i
SN ThRE SETle] BUAE SHS] ofF 4
olo] that S AR HE617] of @A BHEC) o 4
A% BEIANAE 7+ Aol §a gl ARI20]
ol ERlehaa) shi sholA] the 4 slEvto] o
gt Aol Zad Aol

A AAE FH7F £ E3) 4% Bronsted-Lowry
g o)) Ao AA 24 gt aH 7 AL F o] 1A
Uoe AT 4= AU Fig. 200 A B 7F Z3oll A
A 3)HL gdE Yol OH 7} Brensted-Lowry AFQIX]
EolkH = Ao|th 18y Brensted-Lowry2] AFg 7] of o
B WEke g RS wi Al 472 At
Hol7] wlgo] B2 ARe 2 Theka 2 glek. vk by
ofe} v Alef £0] B Al 71(e1E Sol, CHy , )
Ql A%, & X yol= Bronsted-Lowry AFO 2= 285 4=

olch. webA] ofelat Wejo] AR AL W

ool 24
R F_R ao

7] dE <
nejshA b B2 AATeR Al 971 e 4
Ath= AAE 71X 2L 17] W&o Brensted-Lowry2] Ak

d7|=A ] A 2de Ad kA 3Rk Aozt

20|12 el

oL A 2]
A!,m;,‘ HEARC-
= 222 Fo|

CEE I L
&4—g7| OfIL| A

3ol

Rolagl M-g17|

(a) Venn diagram of T4 (b)Venn diagram of T2
(ref. 40, p.218) (ref. 38, p.224)

Fig. 3. The relationships among Arrhenius, Brensted-Lowry, and
Lewis definition in chemistry textbooks.
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Figure 4. The relationship of three definitions by acid and base.
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