L g L ni T HES R H R J

o =1 gt o Qt =y ﬁ' =1
mamsiamaBauduuuinne-Funa-agine (5ealuiluai
! Qs or F=% é
e fnEE AT INMSMONAIMIaaRs tazANNHIND 1D

1 (Y =5 Y e A 2}1 o = G C‘i
ABN1IIANTILIEU] m@@uﬂﬁﬂu“}ﬂ!%ﬁﬂ‘uﬂﬂﬁ']ﬂﬂ 6

9
guassn 1hnag

i =)

= J=Y n’ﬂw i L] d'l = o o =
SneniivusiiiuasuniisveamsismmundngasSayginnmansumiaeia
Hdsnenmansanyi anednenmans
=y s (=1
URTINGIDLIUATIFHIY
W91, 2554

£y oo -C:c; =y or =
ﬂ‘liﬂﬂﬁ!ﬂuﬁlﬂﬁﬂﬁ13ﬂﬂ1ﬁﬂ@lﬂﬂi]°ﬁ‘ﬁ'ﬁ«!

-



L zmﬁﬂﬂﬁﬁﬁt‘ma'ﬁﬂﬁ‘;ﬂ j

EFFECTS OF PREDICT-OBSERVE-EXPLAIN
IN ELECTROCHEMISTRY TO IMPROVE SCIENTIFIC
PROCESS SKILL AND ATTITUDE TOWARD TEACHING

OF TWELVETH GRADE STUDENTS

UBONWAN THAITHONG

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF MASTER OF SCIENCE
MAJOR IN SCIENCE EDUCATION
FACULTY OFL SCIENCE
UBON RATCHATHANI UNIVERSITY
YEAR 2011

COPYRIGHT OF UBON RATCHATHANI UNIVERSITY



L anfinpatmguas il i

TuFusedineniinus
= a =
UNINRHYLATIY
PIeyan Inenmansumadin

o d o o
ﬁ]”lﬂ%?ﬁ13‘¥lﬂ1ﬂ1ﬁﬂ§‘ﬁﬂﬂ1 AU INENATAAT

ar = et o [ = d:l =t d; o as
HANTIIAMFITEUTUL LN TNY-TUNA-DFUY Fag IihmTmeanniinus

|
iad
a ' =8 1 o = E @ A
ﬂi$‘IJf.luﬂ'%i‘ﬂN’mfﬂmﬁm1La$ﬂ’.ﬂN‘Wﬁ“sN861%}ﬁ@ﬂ?ﬁ%ﬂﬂﬁﬁﬂﬂg‘umuﬂliﬂu

Fuirendnuyili 6

wiemgualssa Wines

A o
3%
Ve (=1
lafnaanivreulag CT
%" R
.................................................................. e p38RYTAMN
AU
AT
AN

-] 4 % o = =
(Aauenans19136 as.funiiy Sunsilinasy)

wwInendeguasmiSusewin

9 ¥ a4 = = o a =
(Hawenansianst as.gud SuUNTUsLANT)
= e r (=Y
SE90FNTUAREIEINTT

SUMIUNUBEMIUR UMTInedoguas il

A
~ mafiau 2554



dannssulssmen

= = a‘;c o oo o i o & =
Tﬂfﬂu‘wu"D’H’G’I’"Iﬁ%ﬂﬂ%ﬂﬂﬁﬂﬂ??ﬂﬂéﬁﬂﬂ?ﬂFq\l, TUFINI T AT WTWITU ‘W\‘ﬂWﬁ

1

o o d - dad |2 = = d Y] 5t ¥ o o
HAZRT.ATURRZITAY g‘mﬁﬁﬁ'} ﬂ?ﬁ]?ﬁﬂmﬂiﬂy'lgﬂfj']u‘wuﬁ ﬁ“ﬁ\?ﬂﬁqmjiﬁﬂj—]ﬂg FAHHSUH DS

9 = = g & s 9 ar =~ 1 [ ciu
asauf lwineniinusaieauysal Mwdwensiuveunszaauiuedisgel w Tontail
] 4 ar =N { o3
YBNIIVOUNTEAB HH10MATI9150 as.gans asndty Nngaudunisunis
a =y ' o [ ] 1] = = o o
gauIneinus WAz tazaTaeuUA VYo UANI BIA1Y 9 IUINIHNUTIHS
s o =Y o = o =y [
auysl :00IAaNNITIaNNINMaRsANY ANgINeMans s Ineidegua el
1 A Y r o = o -2 o PERE o
AU ldaemeannugane o) MeadumsanazmsIve dund

@
YOI IWVBLNTEAUASIUIEMS [s8SoulsennTzmsATHe Wi ouNIAAF UBY

q

@ A = ! =g 3 Lol = ]
uniseululsaussuynmunldanueyasiziiiuie ansarudiulsanuazainung
] < = 1
Tanuswlelumanuswsndoyalumsdnuduatuiuedied
@ ' ) ~ s 1 ar
ypwsufuaaiududSunsaeuIngmaasuazimn Iulad (aaim) dmiuau
yuITeluadall

q

¥
@ « o

x Aw ¥q t & &3 o a o 9 o gr =1
wavaufuanud la ldmssamisuaziludidddadilinsideadeiiduia

] 3 =] t ' dar 28 A = ~ u" o -:?.} o A =
gaaelldqef qaaiuazdse TewlduRsiinnineriinuseduiivenoviunioaymiia

o ] oy 9 3 o 1 9w o e ar o
pINFLON ﬂgﬂ1%1if_ﬁﬁﬂﬂ?quﬂﬂigﬁﬂﬁﬂjgﬁTﬂﬂj1ﬁgﬁlﬂrﬁ'gﬂﬂ VODTUTIAWUWITATIAUATUUNS

E
7, ae ar o

daffnadninanane ssnatiumatiynnuiiuannugy anuwiyaneall

(uwméqumﬁm o)

Hde



uNAALI

d’l A ol =1 9 o ot = é I\ = d’i o

HEHIO T HANIIA0NUTUUFUT UMW WY-FUNA-OTUIY LTOY 1ﬁ‘ﬁ11ﬂﬂ IWaWAI U
a =Y o 1 as aF
‘ﬁﬂ‘}d&‘ﬂ‘igﬂ’}uﬂﬁ1’1NQWHTWTﬁWELEﬁZ?}?WﬁﬁQWﬂi%ﬁElﬂ’t'ifﬂﬁﬂﬁﬁiﬂug

ar = :}' LY =2 et
ﬂ]@\%ﬂﬂﬁﬂuﬂfuh‘ﬁf}l}ﬂ'ﬂ‘]ﬂﬂﬂ 6

Tag . QUATTHE NN

¥oUsamn  : Inemnaasuviiudia
= = o

AU Ineenaasane

P R 9 & A <
ﬁ'ﬁ%ﬁTUﬂi‘iijﬂ'ﬁ%ﬂﬁﬂ‘}eﬂ : ﬁ“?ﬂﬂﬁ]ﬁﬁi?%?iﬂ AT WINWITH WQIW‘ﬁ
e do o o - s ar o at
WATAAN T MNHENTZUIUMINITING RN ﬂ'li"i}ﬂﬂTil?Eiu%Ll‘U‘U‘l’l’IH’lﬁi-ﬁﬂiﬂﬁ-

afine Tuduad

o oy AL w a usj ot M a ¥ 19 = 43
m‘imﬂgnmm3mwﬁmﬂswumﬂmmu%uﬁluwmﬁa mimﬂw”lmmmmam

as d‘ @ el g at =y ] 9 A Y o L] d‘
TAUNAIADING A IFTNIUS-FHNA-BDELNY ‘D”}EIEL‘Huﬂlﬁﬂu‘lﬂﬂ1u1ﬂwﬁﬂ15ﬂﬂﬁﬂ&ﬁ3u‘ﬂ

o

@ A 3 W -2 o ! o sAeig Yo o = t & g
W‘F]ﬂluﬂf}"ﬂiuﬂ'l‘j‘lf]ﬂﬂ’e)ﬂlﬂuﬂuﬂﬂliﬁﬂ ilﬁtﬂuﬂﬁm‘iﬁlwﬂﬂ‘ﬂﬂﬂi‘ﬂﬂﬂuﬂﬁEluﬂﬂuﬂdu@‘lﬂ
Ed
=5

% 9/
@ ar =1

o we @ @ r = o = s a
HUANITNINUA I WAUINNYENIZUIUNTIN N INGTIANTAS Qmmﬂum&u%aﬁ

= e

ede

¢ A o ar = ¢ = =2
agilTzadiite (1) Waiinyenssuiunsmadnnmans ) Anyanuiianelives
@ =% [T} ar [ =~ =1 ar =t .d'l =t 9} as
WnSeundaSeu 3) AawnmadugninumsSeuveninGewies Mduaiidienisians
Gouduvuime-duna-oF11e novuwumsidon lFiensnasswnunguiuineuniou
=t Y=Y 1 ot ] = ar =) w A 3 @r =2 5p 24 o
Gouuaznausey nguared1alunside AednGouduiseunili 6 S1uau 47 au
TseFousisounszmafisma Sandaguasiwnil insesion1dlumsive Taun wwumstans
3 ar o = 3
Foud nuudunainuzaszuiumsmainermans uoudevoanufienels  uaz
LY Qs = ~4 A A 9/ m!. & 9 M ] - F A
wuuvaaswianadugninumsisey ddanlslumsleazvdoyane Aunde dnuiivau
= o ' ars as =3 o
UIATTIU test  dependent HAATTINONUI (1) HniFonTinyEnIzUINNIITNITNGIANAAS
T & - v g a s H 1 qs
iunasimsyszdiuganiifosas 60 Taviiinuzmsdunmnnigauainysmsannuming
-'y Y 4 n:i w =t =8 ] N =1 P L] LY
Foynuazasoapldesiga 2) inFeulinnuianeladenisianisGeuiedluszduun

]
= o o ¥ o w = o

t:hc’ 1 1] o’
Has (3) Nﬂﬁﬁq%ﬁ‘ﬂﬁﬂﬁﬁﬂuﬂﬂéﬁﬂuQfﬁﬂ’é']ﬂ?}ugﬁm@mﬂﬁuﬂﬁ"lﬂiyﬂ AU 0.05



ABSTRACT

TITLE ¢ EFFECTS OF PREDICT-OBSERVE-EXPLAIN IN
ELECTROCHEMISTRY TO IMPROVE SCIENTIFIC PROCESS SKILL

AND ATTITUDE TOWARD TEACHING OF TWELVETH GRADE

STUDENTS
BY : UBONWAN THAITHONG
DEGREE : MASTER OF SCIENCE
MAJOR : SCIENCE EDUCATION
CHAIR : ASST. PROF. PORNPAN PUNGPO, Ph.D,

KEYWORDS : SCIENTIFIC PROCESS SKILLS / PREDICT-OBSERVE-EXPLAIN/
ELECTROCHEMISTRY

The step-by-step instructions for conducting experiments in chemistry could not
access important content that a teacher required. The predict - observe — explain strategy was first
allows students to predict the results of the most important part. it was helpful to prepare students
before working through all of the experiments. In addition, scientific process skills was
developed. The research aimed to: (1) improve the scientific process skill, (2) study learning
satisfaction of students after they had learned through POE method, and (3) promote student
learning achievement in electrochemistry by predict - observe — explain approach. One group
pretest- posttest design was implemented. Participants of the study were 47 of grade twelve
students at Matayomtrakanphutphon school, Ubon Ratchathani. Research instruments were lesson
plans, observation form of scientific process skills, a science attitude questionnaire and
achievement test. The obtained data was analyzed by- fnean, standard deviation, and t - test
dependent. Results showed that (1) students had scieptific process skills upper than 60% with the
ilighest percentage of observation skills and the lowest percentage of the interpretation data and
conclusions. (2) students satisfaction with this learning at a high level, and (3) Post test

score higher than pre test score at .05 statistical significance level.
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7 0.57 0.18%* 27 0.50 0.51
8 0.53 0.59 28 0.73 0.38
) 0.77 0.49 29 0.80 0.53
10 0.73 0.38 30 0.60 0.31
11 0.73 0.57 31 0.67 0.41
12 0.67 042 32 0.73 0.44
13 0.87* 0.38 33 0.67 0.37
14 0.67 0.39 34 0.67 0.40
15 0.77 0.60 35 0.73 0.40
16 0.77 0.47 36 0.63 0.23
17 0.53 0.38 37 0.47 0.19%%
18 0.67 0.39 38 0.60 0.46
19 0.73 0.37 39 0.77 0.33
20 0.77 0.49 40 | 0.70 0.44
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