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Thesis Title Effect of STEM Education on Chemistry Achievement, Problem Solving
Ability and Instructional Satisfaction of Grade 12 Students

Author Mr. Kreangsak Wicheansang

Major Program Curriculum and Instruction

Academic Year 2017

ABSTRACT

This research aimed to study the Effect of STEM Education on Chemistry
Achievement, Problem Solving Ability and Instructional Satisfaction of Grade 12 Students. The
target group stood for 30 students of grade 12 at Kuraburi Chaipattana Pittayakom School,
Churaburi District, Phangnga Province, which is under jurisdiction of the Secondary Educational
Service Area Office 14, in the first semester of the 2017 academic year. They were instructed
through using STEM Education approach learning for 24 hours. The research instruments
consisted of lesson plan of the STEM Education, a Chemistry achievement test, a Problem
Solving Ability test, and a questionnaire of Instructional Satisfaction. The experimental research
was conducted using one group pretest-posttest time-series research design. The data were
analyzed by means, standard deviations, the growth scores, T-test dependent group and Repeated
ANOVA Test. The study found that 1. The students’ achievement mean score on Chemistry in the
post-test was higher than that in the pre-test after learning by STEM Education approach at the
0.01 level of significance and the growth score of Chemistry achievement was 54.67 % which
was in the maximum level. 2. The students’Problem Solving Ability mean score in the post-test
was higher than that in the pre-test after learning by STEM Education approach at the 0.01 level
of significance. 3. The students’ Instructional Satisfaction towards STEM Education approach

was at maximum level.
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d I I [ana o a
1. tsaananin (Galvanic cell) Husadnignseuaiivhldinanszualui

= aaa a Y .
G]N‘lJQﬂi g19z1na 1o (spontaneous reaction)

Voltmeter + 1.10 ¥

078V

Copper -
. Zinc
Salt bridge
(cathode) (anode)
Cu™ s 2¢™—» Culs) +0.34 V Znls) —= Zn®* +2¢” +0.76 V

Cu?* + Zn[s) —» Zn2* + Cu(s)

fn http://chemwiki.ucdavis.edu/Analytical _Chemistry/Electrochemistry/Electrochemistry 2%3A_Galvanic_cells_and_Electrodes

d v a = @ dy
uwumwwaaﬂmmﬂmmmmw"lﬁ’ NU

Salt bridge

A

Anode half-cell | Cathode half-cell

Zn(s) | Zn?*(ag) || Cu*(ag) | Cu(s)

Phase boundary  Electrons flow this way Phase boundary

n http://chemwiki.ucdavis.edu/Analytical _Chemistry/Electrochemistry/Voltaic_Cells

o s o x s
And e araduardndlfunasgiuvesnsuyad(Cell potential &
[ Y
Standard potential) 131 a5 AANS IrlihvesnTawad 1d aatiy mmeardnd lnfves
=& Y ° ' ~ ] 7 A g a = Yy =R
ATuraaaesmruazSeuisunuasasad lameiluanasgiu@enuieivuald a3
A A a A L 2

ad 1o IaguInasgIu Wieisendnverilan 921 TaTaseuuasgiu(standard hydrogen

electrode, SHE) 1¥idnd nihinasgiuminvo.oo V.
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Anode : H/(g)— 2H(aq) +2¢”
Cathode : 2H (aq) + 2¢” — Hy(g)

“7]ZJ‘Ihttp://www.chem.umass.edu/ ‘genchem/whelan/class_images/Electrochemistry SHE.jpg

more
positive
\ g:g;?:;‘ Most positive values of E”reqg
cathode agent === -3
(reduction) I g
E® qq(cathode) g 2
@ @
— @ 3
= 5 2
3 = 2 o
ﬁ; cell S =
g g
o Q.
& a
3 8
E’reg(anode) g 3
anode ) 8 1
oxidation 5 (s N
( 2 Lit(aq) +e &, Set;o ngest
i ) reducin
more Most negalive values of Ereq vy 9
negative

fn http://wps.prenhall.com/wps/media/objects/3084/3158 196/blb2004.html‘ﬁ3J1http://wps.prenhall.com/wps/media/objects/S084/3 158196/b1b2004.html
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d o a a d
gaanadtun “lf‘h!ﬂ!“ﬁﬁﬁ‘llﬁ&lﬂﬂl

Y

Al 4 4
radou lmetazisaduoan lail

g lnlang isaauoanlail
. aaudszneu
ualua Zn Zn
ualng MnO, MnoO,
draninslan NH, znCLuilsitlen KOH

Y
AR U LAz

. ﬂﬁﬁ‘%mﬁ%maim Zn(s)—7n"'(aq) + 2¢ Zn(s)+20H (aq) —
ZnO(s)+H,0()+2e
ﬂﬁﬁ%mﬁ%’guﬂiwﬂ 2MnO,(s)}+2NH, (aq)+2¢ 2MnO,(s)+H,0(1)+2e =
—Mn,0,(s)+2NH,(aq)+H,0(1)  Mn,0,(s)+20H (aq)
a. asndlvlvh 15V. 15V.
9. 1My Tnszua e TinszuaTrlerauuna

‘:‘ Y \
asndiuaiulsznou
a d aaa
FUAVDUBAA gnsensau
d
wolua ualna  danInglaa

1. iaasen Zn(s)  HgO(s) KOH Zn(s)+HgO(s) —>ZnO(s)+Hg(l)
2. 1AANY Zn(s)  Ag,0(s) KOH Zn(s)+Ag,0(s) = ZnO(s)+2Ag(s)
3. IFa oINS H,(g)  O,(g) NaOH %30 2H,(g)+0,(g) —2H,0

Telasnu-eondiou Na,CO,
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d o a a ¢ a a
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d o da a =
waaazay lvlhuuunzi Esaanna-uAAeN
LUwelua  Pb(s) cd
2.9MATNA  PbO,(s) NiO,(s) 130 NiO(OH)

3. URAT15W  Pb(s)+PbO,(s)+4H (aq)+280,”  Cd(s)}+2NiO(OH)(s)+2H,0(1)

—2PbSO,(s)+2H,0(1) — Cd(OH),(s)+2Ni(OH),(s)
o LY J [ @ 4
4. ma s IFiusosud 1¥0uTnsdnsiiode ndod
4 l 4 d Aa
Usz Towml ozl insoaressiialiaie
Y Iya % Y] < 1 1 1
5. doauaz IW21anaIoun WKITNLIN yinaanisey lvldenan
9y A vy v 3 9 a.a o
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2. 1saaotanInslad (Electrolytic cell) Huwaanasal¥nszua il

malfnsenadl iesnndfnserinaeeluld (non- spontancous reaction)

= Inert
electrodes

201 — Cly(g) +2e 2Na*(l)+2 ¢~ —> 2Na())

fn http://wps.prenhall.com/wps/media/objects/602/616516/Chapter_18.html
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aaotaninglafn (Electrolytic cell)

anode
cathode

17|1J‘Ihttp://20 12books.lardbucket.org/books/principles-of-general-chemistry-v1.0/s23-07-electrolysis.html

o ad aa ) a ? v v &
msihoian Insasa ihdeuan nya H,50,a3 1 luhdreaniu luasazae
Jalszneusie H,0 , Huag SO,

Y
= [

Y
URNIeUATNATUALS

e

%

YA Tna:2H (ag)+2e — H,(g) E*=0.00 V

(3
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1 +1 +1 +1 +1 +1 1.00 | 21 +1 +1  +1  +1 +1 1.00
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