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ABSTRACT

The purpose of this study was to determine “A Comparative Study of Stuednts
Achievement in Chemistry Analysis of Water Hardness Upper Secondary Level by Using
Learning Package Method and Traditional Teaching Method

The population of this study were 68 students in Mathayom Suksa 56 of
Dansumrong School, Muang district, Samutprakarn provinec, during the second semester of
the 1997 academic year. The sample was about 40 all Mathayom Suksa 5,6 students by
Simple Random Sampling from Mathayom Suksa 5,6. The sample devided into the
experimental group and control group. There were 20 students in each group. Each group
studied for 3 periods ( 150 minutes ) and were taught the same contents about “To Analyzed
Water Hardness.” The Science Learning Package Method and The Traditional Teaching

Method were used into the experimental group and control group respectively. The



instruments of this study were consist of the field kid water hardness which has reliability
0.9935. Also the science acheievement test has reliability 0.7943, difficulty 0.24 - 0.72, and
discriminant is over 0.24. The t-test Dependent Method in the form of difference score and
t-test Independent Method were used to analize within and berween two groups.

The results of this study indicated that :

1. The Pre-Post Science Achievement test of Mathayom Suksa 5,6 by using the field
kid Water Hardness were highly significant different at the 0.01 level

2. The Science Achievement test of the two groups were significantly different at the

0.01 level.
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1. ANFA2INAT (Knowledge)

2. AN 1A (Comprehension)

3. M1l (Application)

NNBENTTUIUNNTNINEAERAS (Science Process Skill) wtiveaniilu 5

nuYineE 184 a8 (lBNANISAdN, 2537) THR]

1. n1sfiguilyw (Defining Problem)

2. mi‘é'\nwuﬁgﬂu (Hypothesyzing)

3. ms'a@nLLuum?wmﬂmua:nmmmwffﬂu"a (Experimental Design
and Data Collection)

4. MadanNIavytaya (Data Organization)

5. Maagtuaznistiauena (Conclusion and Communicating)
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NUNGUNASEY (Experimental Group)
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4.4.1 nstiguiloywn (Defining Problem)

442 nw%muuﬁjm (Hypothesyzing)

4.4.3 m?ﬂﬂmmumi‘wﬂamua:mfﬂumuiw (Experimental
Design and Data Collection)

4.4.4 Masanuiamydeya (Data Organization)

4.4.5 neagUuaznisi@uana (Conclusion and

Communicating)
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2. UUiRn1TMaaes (Experimental Period) \ihuduminFaunsilayfimnag
noaes gaaulifuusinguaniuay adwlndauas nszfuatuayuldfnBnmun
Gt
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- H asa 2+ 2+ e} C
WBAIRINUIANNETTNTIANDEDUTEY Ca uar Mg WUFurtufinnnng usidn
- - o 1 o= 19 ar i 1 ar 2
geaulsrquonuarauatinasin ldiinanunszdamdeuiudiiedfauiu ca” uas
2 v ar t J o a’ ’ﬂ‘
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wIneiaan unwanaziniiiaanunssinisaniunanmdan Inalaauseeud
filszquan (AOAC, 1990 : 23) usinzsadanAunnime g lE famaadi 1 wadwii
daziiAnduiiagninsieanslugilues caco, MR INTINNATIUNATBIBEBULITZA LN

Wnsnaiu uarntasitluAAuNTEAg (Hardness)

<
59N 1
d 4 - 1 i
ulnimasnulasudeaudszquansing 9 Tifluan
NAANSN ABAMNTERI CaCO, (AUNTZAN)

Cation Factor Cation Factor
Ca 2897 Al 5.564
Mg 4.116 Zn O |
Sr 1.142 Mn A8 22
Fe 1 NTQE Ba ‘ 0.37
K 1.€8 Na 2.18

MsuNAMNNSzANITBLn

AR AR 7 azilaunszdneliviniu aanindialdiuasiinnanssing
qandminiiniu dwdninlszhasiiaesnszdnalsznm 5080 Naaniusiednslugl
199 CaCO, dnszdinatioundnsziui axfhuinden Limmnzausemainiszmme
Q:a:ﬂ'mm:ﬁ'”fnﬁliv’iwiﬂﬁﬂﬁﬁﬂﬁ:ju?%ﬂﬁﬂ‘lﬁ%’uﬁw’wnmm:r‘fq wsthldvianszing
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viedaliarans (nestinn§ AN 2522 1 106) uar used qnsiadesIdlFinusinisuia

b 4 = o ] v 4 o ﬂll
m’mm:mmmuum‘mqumni‘:mﬂ'z @Qﬂi"]ﬂ{ﬂutﬂ']?’]@ﬂ 2
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INUTNITULNAINNSE AT DIUN

AIUNTEAY An1Wiin
ppm. Tujilnay CaCo,

0 — 50 N8 au

50 - 100 AAuIN9AAY
100 - 150 nsEaLAnLa
150 - 250 ABRTIINTEATY
250 - 350 N
#1AN21 350 ETTREL RN

(M7 : s nsiadas - Madfuanwin lugaamnss uazwialat, 2526 -

21)
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¥

ar = o = = or =i = o 3 ] <2 o L%
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dalavn WuwmgliiAsnsssdasesmialen fauwmaiinisaminniannunsziagadn

Aefuduaauetain iinalsatiaunasls inssding &R, 2520 : 11) dsesi

ATINNTZANTBIANAINGT 300 ppm.  tanFuiuIN IHiTuiaN1s uadhiimaunsesng

§4n91 500 ppm. Dadufludunsiasieqasnw (NPT AN ATANENANART JAn.

Usrautng, 2530 : 26)



48

NSNAFBULATANHUNTEANIADIUN

msAsiaesulszquanineuynatia udnihanAwulaenis Wasusae
Aunniaasaanutiupl mg (Hadninaedns) luglees ursiaNAIFUBILA F8UETN
| o o oy vy e ' o ' % a ° v v
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-ﬂ’ = - ] v ar i ¥ o = =l =l ' ‘o"
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VW38 NTIMAINILAYNIATIIU (Standard soap method) waNNNsAe sisldayivinls
=1 = = ' a: = 3 = an; s < =
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v 1
Tuianam lalussaudulsenAnmueaiatinuinly
e‘l’ - e « 2 ' i ar el =

uanAINw AN AFIYAL (2533 : 429) Teina1adn GadAsnas lemsmuuuiinans
Useneaul@edan (Complexometric Titration) laen1slgaisazane 189 Ethylenediamine tetra
acetic acid (EDTA) witainaalafenyed EDTA Fauiluanslammuaziierielasuuuan 7

. - rAJ ] L oa = & L7 - & e -’d‘ -:il

(Eriochrome Black T) iuduiamesiniiinad dunauiulddine duslmesatiailiiung
fanldunauialaqiin Aanaediaauiuaeaineinalyd EDTA Hgastasaairatud
71

k'

HOOC-CH,, CH,-COOH

HOOC-CH, CH_-COOH
Ethylenediamine tetra acetic acid (EDTA)
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33Hu9ATIFuNd1 EDTA Titrametric Method (AOAC,1990 : 323-324) UANNI3UD

Ll v
-l - =4

251 Aa EDTA U aziisansilsznaud@daunuszqdeauuan  Andonuazunniiidana

v 1 v
BaaullszquINMIas il ua MATEIANINNTZANTEIUY AIANNTIANLLLNIEY 7 A

Zhe

M’ + EDTA > (M.EDTA) Complex

y 2+ 2+ 2
Wa M = Ca uar Mg

WeRuduAnmeiraseilalas wuan 7 (Eriochrome Black T) tRunnuntiatas
Wluansavanesaetng (inszdng) igesmsanmsimanunszineluanmaniily
NIA-LLE (pH) Fvsnzan AeuEanns 100 + 0.1 Tnupds mnﬁuﬁLﬂmaﬁ‘ﬁqzmuﬁoﬁ’uﬂ?:ﬁg
289 M* (Ca”* uax Mg”) Amluannlseneu@touiilitiasfifiduoune faunis
289418 AR

(M-Eriochrome Black T)Complex + EDTA —> (M-EDTA)Complex +

CIGRITEN Eriochrome Black T

Sass@ihu

ielammau EDTA fuqmaayaiivin e e ]M% (Ca” uazMg’ J3aqneiii (End
Point) BuALALAB Eriochrome Black T avgnuasdaateanuiilugass o ’iﬂﬁ'ﬂmﬁﬂaﬁ’}
AuAstiedniluangi (End Poiny a8amisiamam aupsdaesinfoullresdudie
mefiileansazannilAn pH geiufinzanie pH 21919 10 4 0.1AAC,1990 : 323
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sAune et Iaerulena ld luanudnnssiudsandnen  ienan aneuAeaN
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Anmili 5,6 ununsFauinenaand TraFoudsensn 41159 aynsisnie naGaun
v

2 UmsAnen 2540 A7u9U 40 AUAIN Uszang 68 AU Aamiuguuiiveaniunguatuan
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