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An Understanding of Elementary School Students on the Acid-Base, Acid

Rain and Soil Acidification
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(Chinju National University of Education)

Abstract

The purpose of this study is to investigate the understanding on the acid-base, acid rain and soil
acidification of the elementary students. The participants in the current study were 280 6th graders from a
elementary school in Gyeongnam Province. A questionnaire consists of four categories: understanding of (a)
acid-base basic knowledge, (b) acid rain and (c) soil acidification. (d) In addition, students were asked to
comment about the introduction of the acid rain experiment in the science textbook.

The results are as follows; First, the results regarding acid-base basic knowledge. They know the
classification, characteristics, and properties of acid-based solutions well but they don't know the acid-base
neutralization, examples using properties and application in real life. Second, the results regarding acid rain,
students know the definition and damage of acid rain but they don't know the causing substances, emission
source and way of solution of acid rain for lack of knowledge. Third, the results regarding soil
acidification was the well-known part for the students because they had continued learning about the soil
from the lesson of acid rain.

Also, we looked into the difference in gender and region about the understanding of acid-base, acid rain
and soil acidification. According to the gender of the data about the understanding of acid-base, acid rain
and soil acidification, the percentage of correct answers of female was higher than male's. Also we
expected that urban students were higher than rural students on the understanding of acid-base, acid rain
and soil acidification, but the understanding of urban students were similar to rural students.

Fourth, we got positive answers and negative answers to the introduction of acid rain experiment. Most
of the positive opinion were I want to know a lot acid rain experiment", followed by "It is possible to
prevent the risk of the damage and It seems to having fun and new order.

Most of the negative opinion were Acid rain experiment may be difficult and complicated followed by
Just a theory in the book is enough, Acid rain experiment were boring and not fun, Acid rain experiment
is dangerous, There are many to study in this order.

Key words : Acid-base, Acid rain, Soil acidification, Neutralization
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[Fig. 1] Schematic diagram showing the acid rain(Source: Kim, Joon—Ho, Acid Rain, 2007, 24.)
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<Table 1> Comparison of acid rain contents in korea, japan and the USA

Pt

Ssiso| Mg

(il

AtdH|, EQfatdatol CHEE ofsH

Korea

Japan

USA

® Cooperation between

® Dissolve the things

® What is Acid Rain?

® The Plague of the

countries can reduce | in water contained in Dead lakes
the damage of acid | the liquid
rain. ® Acid Rain
) ® Science writing,
Subject | , Let's measure the
acidity of the soil in
our area.(Measuring
the acidity of the soil
in our area)
®  Presentation of | ® The picture of | ® Description and | ® Confirmation of acid
definition, damage, and | damaged plaster figure | definition of the cause | rain, Mention about
characteristics of acid | by the acid rain substance of acid rain | the cause of NO; and
rain and the giobal | ® Contents about the | and Description of | SO, emission, gas
cooperation. The | concrete melting like | acid rain  damage, | regulation
schematic diagram | an icicle by the acid | Why is acid rain | The picture of the
showing the acid rain | rain harmful?, Present the | stone damaged by the
is given. ® Pictures of the | pictures of a | acid rain
Contents | Writing a speech | forest devastation | devastated forest ® What did I learn?
asking for international | caused by the soil | ® Presenting questions
cooperation to reduce | acidification about the acid
the impact of acid
rain
® Measuring the pH
of the soil of sampled
area
2. Acid and Base 8. The Nature of the | 5. Earth's Atmosphere | 4. Making Mountains
Section Water Contained In | 2. Earth's Changing and Soil
Name liquid Crust(Chemical
Weathering)
Grades 6 6 5 6
Source Kumsugi El:hShmg Tokyo Publishing Co Inc. Mc Graw Hill Mc Graw Hill
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<Table 3> The frequency of elementary students understanding on acid—base, acid rain and soil

acidification
N(%
Contents Classifications i Total
Correct Incorrect

1. Classification 217(71.5) 63(22.5) 280(100)

2. Classification of solution 212(75.7) 68(24.3) 280(100)

3. Characteristics 230(82.1) 50(17.9) 280(100)

Acid Base 4. Properties 214(76.4) 66(23.6) 280(100)

5. Neutralization 165(58.9) 115(41.1) 280(100)

6. Application in real life 158(56.4) 122(43.6) 280(100)

7 Examples Using Propertie 128(45.7) 152(54.3) 280(100)

8. Definition 191(68.2) 89(31.8) 280(100)

Acid Rain 9. Caus.mg. Substances 108(38.6) 172(61.4) 280(100)

10. Emission Source 66(23.6) 214(76.4) 280(100)

11. Damages 184(65.7) 96(34.3) 280(100)

12. Way of Solution 32(11.4) 248(88.6) 280(100)

14. Cause 168(60.0) 112(40.0) 280(100)

15. Emission Place 186(66.4) 94(33.6) 280(100)

Soil Acidification | 16. Way of Solution 191(68.2) 89(31.8) 280(100)

17. Way of Measuring 203(72.5) 77(27.5) 280(100)

18. Propose of Study 193(68.9) 87(31.1) 280(100)
53] S oHe 21T 9ok sdEe] ol i A= el wet vlssiu
Wkt whebA sl Eo] A7) Aol tig W EE ddE AeEe] Aolrh QS Al
82 & olalelx] EaHATHMinistry of Education g ez oSS ojs] FEE thh v
and Human Resources Development, 2002). H3t it} o312 Fstmapaie] A3 glo] o]&7to
AA718 A AT s B @5—3 2 Aol i gef, da 5o 8ol &
2 FgaRel A Ade shdA RbeAS @ Ho] la aga HEEAT] AAR o] Fo|A
et v golth. g ZEAE dEaat Ak glo] wARES FES dhEol fild A Atk
o] WhgollA olibsterA Z]A A 7 gRl¥ Abgu|e Aoyl dEiE Alflstie @I, o
A7 BHolM TR WstE dEsts Aol S BF ARERY eEEo]l A Esith Ab
o ohubE @geld W@ Aol AL B Aul 4o, WA B4, W A B o
Tl ATsHA ot AAAF}E EA XS Sl AHEC] woh dH AN
thoakevlel gAe ofshiEsewel W shael AwEel o woth WA 24, W%
(69.8%) 80 JEEC] 158% Tk ofshdsh & WA, AAE S YRERT edEel ¥
sasle) ALgl7] AAe folul =004 om Wehgo] ofshint tha ouEe] BS
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<Table 4> Understanding of acid base, acid rain and soil acidification on gender

Contents Classifications Gender NCo) Total X
Correct Incorrect
e L L T
2. Classification of solution NI{, 19139((7783.;)) ;2%??; 1?28(0)(0); 277
o e s | ate |
Acid Base | 4. Properties 1\: i(l)?gzz; ?3822 1?2888; .004
5. Neutralization I\If,l 3222;2; Zégzi; 1?;888; .078
6. Application in real life 1;/[ 228:2; Z;Ejig 1?2888; 496
7. Examples using Properties 1\: ggggg 228?2; 1?2888; 137
o B AL
9. Causing substances 1\: zggj?; 16066((5655.'94)) 1?2888; 126
Acid Rain | 10. Emission Source I\;I ;?g;g; 18277((7738.'7‘;) 1?@888; 472
e ey et |,
12. Wy of Soluin [ a0n | osws | s | "
s e e,
15. Emission Place 1\: 18015((66;.68)) 2;8?2 1?2888; .584
cienion | 16 VoY of o [ smose | uase | usaon | 1
DR e A
18, Propose of Study P w0se | s i |

M: Male, F: Female, **p<.05
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<Table 5> Average of understanding about acid—base, acid rain and soil acidification on gender

Gender N M SD df t
Understanding of Female 162 11.056 3.565 276.369 -2.681
Acid Rain Male 118 12.076 2.802
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<Table 6> Understanding of acid base, acid rain and soil acidification on Region

N(%) )
Contents Classifications Gender Total X
Correct Incorrect
. ) R 110(85.9) 18(14.1) 128(100)
1. Classification .030
U 93(72.7) 35(27.3) 128(100)
) ) ) R 91(73.4) 37(36.6) 128(100)
2. Classification of Solution .078
U 102(79.7) 26(20.3) 128(100)
o R 110(85.9) 18(14.1) 128(100)
3. Characteristics 530
u 101(78.9) 27(21.1) 128(100)
. . R 97(75.8) 31(24.2) 128(100)
Acid Base | 4. Properties .985
u 99(77.3) 29(22.7) 128(100)
o R 88(68.8) 40(31.2) 128(100)
5. Neutralization .000
u 68(53.1) 60(46.9) 128(100)
o ) R 1 94(73.4) 34(26.6) 128(100)
6. Application in real life .000
U 58(45.3) 70(54.7) 128(100)
. . R 72(56.3) 56(43.7) 128(100)
7. Examples using Properties .003
u 47(36.7) 81(63.3) 128(100)
o R 82(31.3) 46(68.7) 128(100)
8. Definition 319
U 88(68.8) 40(31.2) 128(100)
) R 52(40.6) 76(59.4) 128(100)
9. Causing substances .082
u 48(37.5) 80(62.5) 128(100)
Acid Rain o R 72(56.3) 56(43.7) 128(100)
10. Emission Source 194
U 88(68.8) 40(31.2) 128(100)
R 65(50.8) 63(49.2) 128(100)
11. Damages .000
U 98(76.6) 30(23.4) 128(100)
i R 31(24.2) 97(75.8) 128(100)
12. Way of Solution .052
U 38(29.7) 90(70.3) 128(100)
R 69(53.9) 59(46.1) 128(100)
14. Cause .164
u 82(64.1) 46(35.9) 128(100)
L R 84(65.6) 44(34.4) 128(100)
15. Emission Place .887
u 86(67.2) 42(32.8) 128(100)
Soil ) R 87(68.0) 41(32.0) 128(100)
» ) 16. Way of Solution .838
Acidification U 87(68.0) 41(32.0) 128(100)
. R 89(69.5) 39(30.5) 128(100)
17. Way of Measuring .680
U 96(75.0) 32(25.0) 128(100)
R 80(62.5) 48(37.5) 128(100)
18. Propose of Study .012
U 96(76.2) 32(23.8) 126(100)
*p<.05, **p<.001, ***p<0.000, R; Rural, U; Urban
gog BRI AEAA wE 2% SAE ol FUA FES A AL A= o
of W& olgstel ¥R 4 vk = Perddth  Arhe B9 ALK wie] Be cdo] A
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<Table 7> Average of understanding about

d4d

acid—base, acid rain and soil acidification on region

Region N M SD df t
Understanding of Rural 128 1173 2.885 242871 1.076
Acid Rain Urban 128 11.30 3.586

£p<.05, #¥P<.001 , ***p<.000

Aed AL doh Av ARG ¥E o WEEHE ¢ 5 Aok o A A
ol AHol o wUTHp-0038). HESY o A4S wol AN Frh HZsNen Ak
M=11.73)0] EASAM=1130] 3 frelulst gl mgol A R 2k 5 FF w9
Al = TH<Table 7>. pea=

TN BL @ YL TFR AL 2

4. AME] AF zolof M2 2F, 2N vud oo v b 9 gl & uge

oA AYe FAM B o3 Ak o o o

S 2h7e A9 3 ATk AEl] dstel LR m2i 3 o}

spek wapAel Abgu] A8 wele) dig e T RS & & Sied ] mi, o
& gol A% SgSel Aw gL <Tale ol b H wel @A) whbel, A
s ovel 2oF Belaan o3 o], A4 sht s obm A

44 owt WH 4P gex g o) SIHE R Al b WA, obh
& Ag 3 AT wgEe W, ggesg ) SIS dEesE AANE clsisod
ory ApAo] ot & 4= 9}]:]_’ A= Aslo] A FEehs w71 A 2ok sk Aos 10 At
njgle A Rty AL oM AHZ 47 A7l diste] Agelsl 7k oAl At 7]
ol & 4 gitk A vAE Gag gep T JIEVE AW P ApshRiA Ay
B3 Atk o8 vehgth 1 o] 9o T AMH] A7 Ses AYsta vk 28a 2. Beka

<Table 8> The positive answer on introduction of acid rain experiment in science textbook(frequency:

111 number)

Order Contents Number(%)
1 I want to know a lot via acid rain experiment 47(42.4)
2 It is possible to prevent the risk of the damage 22(19.9)
3 It seems to having fun and new 19(17.1)
4 By experiment a acid rain can easily be understood 13(11.7)
5 I want to recognize the impact of acid rain 3(2.70)
6 I know the acidity (pH) of acid rain 2(1.80)
7 I want to learn various experiment 2(1.80)
8 I did a lot of t experiments and I like it. 1(1.0)
9 I want to be a smart kid 1(1.0)
10 We may be helpful for life 1(1.0)
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<Table 9> The negative answer on introduction of acid rain experiment in science textbook(frequency:

80 number)
Order Contents Number(%)

1 Acid rain experiment may be difficult and complicated 22(27.5)

2 Just a theory in the book is enough 15(18.8)

3 Acid rain experiment were boring and not fun 14(17.5)

4 Acid rain experiment is dangerous 13(16.3)

S There are many to study 10(12.5)

6 It takes a long time 2(2.5)

7 Not interested and do not need to know about acid rain experiment 1(1.25)

8 I hate it because It took my free time 1(1.25)

9 I don't like experiment because I'm not knowing how to do the experiment 1(1.25)

10 No need to make acidic water 1(1.25)
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