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A Comparative Analysis of Descriptions about the Acid Rain in
the 10 year Science Textbooks according to the 7th Science
Curriculum

Young—Tae Kong*, Sung—Kyu Kim
Department of Science Education, Chinju National University of Education, Jinju 660-756, Korea

Abstract

A purpose of this study was to provide the helpful information about operation of revised science curriculum by analyzing
many contents about acid rain with various aspects, which was written in science textbook of 10 year according to the 7th
national curriculum.

The results show that there was the lack of educational systemicity among elementary school, middle school, and high
school science curriculum and the lack of explanation for occurrence and standard level of acid rain, pH 5.6. And It could be
categorized the effect of acid rain into four groups and experiment or experiment activities into three groups.
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Fig. 1. The schematic diagram for acid rain in 7th science textbook.
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Table 1. The percentage of the environmental topics in each textbooks

Textbook Acid rain Bio concentration Greenhouse effect Noise Total page
A 6(1.7%) 5(1.4%) 6(1.7%) 5(1.4%) 359
B 6(1.7%) 6(1.7%) 4(1.1%) 6(1.7%) 351
C 10(2.4%) 10(2.4%) 8(1.9%) 8(1.9%) 415
D 10(2.5%) 12(3.0%) 8(2.0%) 8(2.0%) 399
E 6(1.7%) 6(1.7%) 6(1.7%) 6(1.7%) 359
F 10(2.6%) 10(2.6%) 8(2.1%) 8(2.1%) 391
G 10(2.6%) 8(2.1%) 8(2.1%) 8(2.1%) 387
H 18(4.5%) 15(3.6%) 14(3.4%) 13(3.2%) 413
I 10(2.7%) 12(3.3%) 10(2.7%) 10(2.7%) 367
J 9(2.3%) 10(2.5%) 9(2.3%) 8(2.2%) 396
K 9(2.5%) 6(1.7%) 7(2.0%) 6(1.7%) 355
Average 2.47% 2.36% 2.09% 2.06% 381
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Table 2. Definition of the acid rain and the effect of carbon dioxide on pH of rain

Effect of carbon dioxide

Textbook Definition of acid rain on pH 5.6
A Usually, acid rain has a pH less than 5.6 means the rain falls. (0]
B Less than pH 5.6 rain is acid rain. (6]
C Usually, acid rain is rainwater is less than pH 5.6. (6]
D Air pollution melt into the normal rain, pH lowered to less than 5.6 is acid rain. (6]
E Usually, the pH of rainwater is 5.6, more strong acidic material than this degree is called acid rain. (0]
F Acid rain is rain with pH less than 5.6 X
G Rain of less than pH 5.6 is called acid rain. (0]
H If rain water contamination in the melt to less than pH 5.6, which it is called acid rain. (6]
1 Acid rain pollution in the atmosphere of the gas dissolves when pH is lower than 5.6 means (0]
J Usually less than pH 5.6 rain is acid rain (6]
K Acid rain pollutants lower than melts, pH 5.6. The rain is acid rain. (6]
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Table 3. Datum on the relevance of air pollution and pH of rainwater

Textbook  Year of data Area Purpose
A 1998 Seoul, Pusan SO, concentration(chart) and pH of rainwater(table)
1990-1998  Seoul, Pusan, Kwangu, Dajeon Acidic of rain according to year(chart)
B 1999 Seoul, Pusan ;L%anagiionﬁl?; rg?g\r;}a}ile}; pe}}l/araabglz) concentration(chart), Seoul and
C 1998 a,b Regional SO,, NO; and rainwater
D 1998 Major six cities Acid of rainwater(table)
2000 Seoul, Pusan, Daegu SO,, NO, concentration and pH of rainwater(table)
. 1997 Conten;)gﬁlilfzin(i:s of air SO, and NO, emissions(chart)
1990-1998 Seven city Acid of rain according to yera(table)
1998 Seoul, Pusan SO, concentration(table) and monthly pH(table)
1998 Seven cities monthly pH of rainwater(table)
G 1998 Six cities Average SO, concentration and pH of rainwater(table)
1986-98 Seven cities Yearly pH of rainwater
H 1998 Six cities Monthly pH of rainwater(table)
1 1999.9-2000.8 Certain city Monthly pH(table) and SO, concentration(chart)
J 1999 Seven cities Year average pH(table)
K 1999 Six cities Monthly pH of rainwater(table)
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Table 4. Description methods on the effects of acid rain((D by statements, (2) by pictures, 3 by statements and pictures)

Plants and nature Building Human and animal Etc
Tex
book ];':)agi:gf Forest Lake Soil Building Bridge Cultural Eye and skin Aquatic ~ Rubber Total
leaves dry acidification acidification assets irritation  organism and leather

A @ - - @ ) - ) - 4
B ) @ - @ - @ 4
C ) ) @ ) @ @ @ @ 8
D &) - ® @ @ ) ©) - 6
E @ @ @ - ) - - 4
F @ @ @ @ @ @ - - 6
G - - ® ) ® ® - - 4
H ® @ ® ® ® @ ® - ® 8
1 ) - @ ) - ©) ® - - 5
J ® ® ® - ® ® - - 5
K @ ) - ) ©) - @ 5

Total 10 7 8 6 8 6 6 3 4 1 59




o
of,
u’
o
ox
el

818

Table 5. Reduction alternative of acid rain

Domestic efforts

International efforts

Textbook
Technical method Individual efforts

International cooperation

SOx removal apparatus
A lean burn engine,
Catalytic converter
Green engine

Control of driving to work

International cooperation

B decrease a exhaust gas Reduced use of fossil fuels

Established international
cooperation

Enhanced vehicle emissions
regulations
Electrical energy conservation

C SOx removal apparatus
alternative fuels

Exchange of environmental
technology

SOx removal apparatus
D Automobile emissions reduction -
development of alternative sources of energy

SOx removal apparatus
E Catalytic converter
development of alternative sources of energy

Saving electricity
Using Public Transportation

Cooperation with China

Catalytic converter
F SOx removal apparatus -
development of alternative sources of energy

G SOx removal apparatus
Catalytic converter

SOx removal apparatus

Collaboration with neighboring

countries and international
organizations

H Catalytic converter -
add lime
a fusion reactor SOx removal apparatus
I lean burn engine, -
add lime

SOx removal apparatus
Catalytic converter
J add lime -
nuclear power generation
development of alternative sources of energy

Vehicle emissions regulations

Cooperation with China through

K Soé(atrgll;[/lg: fo?l?gggﬁu ’ Car Sp?flgiﬁ?éﬁggfg ce and the acid reéi;?;is(i)gnosf pollutant
Saving electricity
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Tl Bl Sof HAS AISHI o Zo) I AR, W AES A1 SR A3
AN B R B ARTEANLUAE (g )] 859) wIAAA Al S, AP
327 MNE dol SR 5 717 o] s)3}g Pobris ARU(FF @)l 55 wutAd]
7t @Al AN E Aol el g Al AN ANk ST Al 7k FRe) g
& nAstglc) Fhehaabdo] Aw gt W A Yg A TR bAE 23500 AW stk
< AA] o] maba] D Abgu] o] e kel SPIES Abgule] Qs Te) 12T Wi
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73} 5ol wh2 1084 Apekarbaofl AJAJE Abd 8] -8

o] it

A
2

819

Table 6. Purpose of experiment and measurement tools used in the experiment (D to find out the occurrence of acid rain, @ to

directly measure the acidity of rainwater, (3 to find out the damage of acid rain)

Textbook Title of experiments Purpose Measurement tools

The acidity of car exhaust (@) Universal pH papers

A pH Measurement of rain @ Universal pH papers

B - - -

C Combustion of sulfur @ pH papers
Measurement of rain @ pH papers, pH meter

D Combustion of sulfur @ pH papers
Car exhaust gas @ pH papers
Corrosion of buildings ® -

E pH of rainwater @ pH papers

. Observation of rainwater @ Universal pH papers
Effect of dilute H2S04 ®

G Acid of rainwater @ Universal pH papers
Making acid rain(combustion of sulfur) (@) pH papers

H To measurement the acidity of rainwater @ pH papers
Effect of acid rain ® -

I Soluble chalk in vinegar ® -
pH of rainwater @ pH papers

! Effect of exhaust gas to the acid rain ® -

K pH of rainwater @ pH papers or pH meter
Substance of the cause of acid rain (@) -

S Estol B st Y WAL AL 4 9
B2, 0]o] 5 B rish WREoR ofof
A= Hlo] uhekalste,

heow, Y] ARE SAs] $lste] A
Sh 7178 Al i A, o] s o A pH
ABA(RSAIBA)E A5t Il 259]
el pH B]E719] ARgo] AAlso] gk 24
thg] BEKet pHZES S WskE B 9]
SIA pH mlEl7]9) Abgo] mQlo] TS Washch
gL 24774 24 7Kk 2bo) pH 1]El7] ol

oju] ZFotuE HEste] st Aol de] By
1 Q= HSS ol 255k w3149 pH 1)
E]7]9] wjo] o]2rtal & 4= givk. Y=o wstuw i}
Aol 25 etato AE pH u|E7] 7} A E o] Sle=
AL 2 % Q] ol kool Seiue Hekng

T g-gof #Hargk gkstciMori and Kurota , 2010).
gk H Wl QoA A Alokel - F

ghgoflo] FolE Eolal A9k et v|gs}st
(Small Scale Chemistry)2 ©]-83F AHAdH|

= 79kE] 11 91 7] %= Slci(Han and Kim, 2008).
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