........
~h

:

AN IINARNANEN e siuaziad: Erfefuih iledadsuinesauan
a59arIAuazuInnIIN aeuinFaussAudsanAnE el ane
DEVELOPMENT OF STEAM ACTIVITYON "CHEMICAL BONDING: WATERPROOF
COTTON"TO ENHANCE CREATIVE THINKING AND INNOVATION SKILLS FOR HIGH

SCHOOL STUDENTS

NIANT WINNI

U AN A EINA NN A EIFTUATUNTD 195

2561



o a a K :dl o IS4 o 094 dl ] a o
NITWENUINANTTHARN AN LTI WUTELAN: mﬁwnum INBAIATHNNNLE

ANNAAATINATIALAZ U ANTTN 19N FaUs AU Ea AN AR ANl

NIANT WINNI

Ll?fcytyﬁﬁwuﬁ?ﬁﬂumwﬁwmmﬁﬁﬂmmwﬁnzﬂm
NFANEINVNLTUTNR 412131 LAR
ATUZANENANARS NININENARATUATUN T LI
dnsdnen 2561

AVRNBUBINUNINLN AL ATUATUNTI 176



DEVELOPMENT OF STEAM ACTIVITYON "CHEMICAL BONDING:
WATERPROOF COTTON"TO ENHANCE CREATIVE THINKING AND
INNOVATION SKILLS FOR HIGH SCHOOL STUDENTS

PONGSAKORN PROMTA

A Thesis Submitted in partial Fulfillment of Requirements
for MASTER OF EDUCATION (Chemistry)
Faculty of Science Srinakharinwirot University
2018

Copyright of Srinakharinwirot University



Ty inwus
~
(389
o a P 4 o PRy e & A 4 a o a
ANIWAUNNANITUARNANEN (789 WUEZLAN: HEaiun INegad3uineeANAR
A5NATIAUATUTANTIN BaNtiNFEUTE AU RN AN AaUL A
SN

WIANT WINNA

IF5uensiRantiudininende iiududouniisaasnisfnmaumdngns
Sy oyannaAnEuvniudin a1a7aguadl

YAINUNINYNA I ATUATUN T 195

___________________________________________________________________________ ADLLALUTRINENAE
(389A8RT1A19e Waunnednate lanioyeynana)
AtUznITNNTTaaLLNa Ty s
.............................................. AT AN e U T2
(HtaeAana1anssd me. dasmil stinugie) (399ANEM3199¢] M9. 9617 ENEIAIMN)
Qi 1
.......................................... AlFnE T e NTINANT
(Hnamnansnansd as.alnulnau auns) (HaeA1an31AN9E AT.UIAAZRD FA1U

ANIUNA)



dl o a = =S dl o = % o
CLRIEGRN NNINEUNNANTINARN AN 1399 WUGZLAN: EINENeIW
v 1
U1 IR AU AT N NI AN AR AT NATIALATUIANTIN UD

o A o o =
UniFausesudssuAnEAaulane

o

R WIANT WINN
IEGTlalle NN9ANHINUINTTUTIA
Tnnsdne 2561
o‘dl 7N L IS o/ L o a
a1an2eMLaNEN ftaernansnanst ag. Desmil asioudin

v 1
o a ] =

a = (% a a K dl o IS4 o
UARLRNAALINNLNAW A UINANIINARNAN SN (T89 WUszlAN: Al

q Q

111 BRI NT N AN ANAINATIA LA S U AN TINARITN Feus s iU N AN AaUl ang

TneEnannasimuiund Jumnag e drdaaiu Tnanudn neldldsunsy Imaged

o o o L

AMN90 IR ANANA TN WATER A TNNANTA LS wazanaz i Ay udNa

a a
1%

20998ANIRAGINGR AB Nl aNIazaeduanLaTaITaTaEa1sdNIdNdY 2 %WV
dmnadou 1:1 Tunrairaaulnanisgiilstdansazata asuutingdauazni 1t usiadiaan1sa
AU IANINIIN M UIRAN TN ARNANHILA AN U2 ANFUAUAIAANITNARNAN N
'3 d” a = = YV o o a dl 1 1 1 % 1

Wenwau TnenaunaasninaasianssuaanAnadnnsldiutingeun W ldngusaating

AU 30 AL WUL NangsNaRNANENLsAnEnWWiniLSetas 100 39g9nd1nusings

R4

13 Aa WnBauiasay 70 NAZLULLUIAAN NANEIANEAFINAININTaaY 50 LALLNA1N

=

AanssuaRNAnE lldaN 3 EaWEALNgNNAREY WL WNEEUNANNAABINATLLWYIN Y

1
) o aaa

NHEANMNANATNATIALATUARNITN UATEUGINININaUGEE UL WITEANATYNNATAN

7

o a

YA .05 UAZIINBEUNANNARDINATULBLIUIAANNINGANART (589 WUSTIAT NAITHULS
naneauFauetne Nl A ATYN AR ANIZAL .05 LATNEEUNNNARBINNAAZULLLLIAR

MANNANART (199 Wusziad vasauliunnasedeldadAtyneatAngz L .05 fu

o a 1 dl = v ac] £
UNLTUUNANAILANNLIUUAIEITADULANCAINY (5E)

=

ANANATY : ARNANT ANNAAFTNAIIALAZUIRNTIN LUIAANNANANANERT AUDZLAL



Title DEVELOPMENT OF STEAM ACTIVITYON "CHEMICAL
BONDING: WATERPROOF COTTON"TO ENHANCE
CREATIVE THINKING AND INNOVATION SKILLS FOR
HIGH SCHOOL STUDENTS

Author PONGSAKORN PROMTA

Degree MASTER OF EDUCATION

Academic Year 2018

Thesis Advisor Assistant Professor Piyarat Doonbhundit , Ph.D.

This research aimed to develop the STEAM activity on chemical bonding:
waterproof cotton to promote creativity and the innovation skills of high school students.
First, the process was developed to make waterproof cotton was found to use the
Imaged program to measure the contact angle of the water instead of the contact angle
analyzer and conditions that increase the contact angle of the water at its highest used
2% W/V rosin solution and alum solution in a 1:1 ratio for spray coating the cotton and
drying the fabric by rolling. Second, finding the quality of the STEAM activity using thirty
non-sample students. It was found that the STEAM activity was 100 percent effective,
which was higher than the set criteria. Finally, studying the effectiveness of the STEAM
activity. After the sample group studied the STEAM activity found the following: 1) the
sample group had significantly higher scores on creative thinking and innovation skills
than before learning at a level of .05, and 2) the sample group had higher scores in
terms of scientific concepts on chemical bonding after studying with a statistical
significance level of .05. However, the sample group had the scores on scientific
concepts on chemical bonding after studying were not significantly different at a level of

.05 with students in the control group studying via inquiry knowledge (5E).

Keyword : STEAM education Creativity Skill Science Conception Chemical Bonding
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(Constructionism)
6.1 ﬂ’J’WNMN’W‘E}Wﬂ\?W‘E]Hﬁ Constructionism

6.2 MANNITUATNIZLIUNITNTATWBNAAIINTF e MLedE N1 3L R

1. LANFITUASINUIRENLN LT RINLENN WU
1.1 gNURANITNUUN
1.1.1 dsngnisadinaeuuluia (Lotus effect)
dsngnasaitiinasuulutia (lotus effect) finaniaseai1andinanuagusy
Tuszaululasmnsuazun luuasuunuiauesluiia (papilae) Tnaasdanwnizilugiinge
s o a A P e
AI Hauandng 10-15 lulaswms g9 10-20 lulaswuas uasianlaouagassianieslans

ABNETEN (wax) ayNIALAN 7 NRIw A TunnsAReLeE (Lafuma A & Quéré D, 2003) A
wandlnnilsznawu 2

0IMmf

Tnnsadszdululnawas
wazin Tuwasuulni

(M) ‘

Awilsznay 2 uanalpsaaiielusysulnlae-un T msuunuRaasl

NN -http://Awww.physics.kmutt.ac.th/version2558/information2558/interested

_topic_group/self_cleaning_leaf.html
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FeuHa luAN Wiy NdNTa8917 (Water contact angles) 8NN41 150

a9A1 Tan1liinantRanldoeusinetNediaaan (superhydrophobic property) U 4
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AENGH mu‘mﬂummmmﬂmuulumim Tuanie N NATRTN LA RS UL AR ST ER19ATILE

¥ 1
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andsneanlufqe A9BunNuianNaneaeidNuianniAugzent@fiqefaies (self-

cleaning surface)
v dI v

apnENuian lreuinanisnti lddseynaldeuniediousing o Tneld

selgmiannaniifin1sinaanndzanasfiawes (self-cleaning) 111 n1sin U 1Eimaeuuunszan

PR o o Aad a ay & p wa an &
V]V]qﬂqf]mﬂgﬂqQMQL@\illﬂ Imﬂﬂ?t@ﬂ‘V]NWHNQV]iNTﬂuuqqzﬁJ@NU[ﬂmiusﬂﬂuuq

¥
A ]

(hydrophobic) Aa ©rldidenuuiianszan Aeiutiinnasuiuufuioazmuiuidunen A

aunsnazddunaauuianszanlinaseanlinfannuvaninls ssuanslunmilseney 3

)mn www yottube com/watch?v-BShg70pK 30

.~

1 v

nwtlsznay 3 nerndannanuion reuin il szgns e

Nun -http://www.physics.kmutt.ac.th/version2558/information2558/interested

_topic_group/self_cleaning_leaf.html
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1.1.2 antRANlloeunneensiEisann (Superhydrophobic property)

ANTAUWN (hydrophilicity) wazmanxlitansindas (hydrophobicity) 1w

o a

antiRanzaesiuiadaniAn lmniuludagusavaiin aunalne I nduiugsendng

v
o o o o o o

Anwnuriuiadaniunisnyudndaremanin Inedsnisetnadnen g lunisuandnsnie
S A

2037 uHaTHANTLTNYTe ITau Aunaliangdnssaesueai Ae nnuaALnd

AnwnzAeudtauwun Ty uansdniuiindagiudaNTaUnvise .antn (wettability)

q

o =

THusidnnuaatddneusduianauyy uaasdnliadagiaoulisautiannisaidanii

q

[

1Henn TnaAyududain (water contact angles, WCAs) ansnsaldiiusnuen aanudniug

YaaNURaLaz AN (Superhydrophobic property: 2016) 1HA3A1319 1

[

F11979 1 waAAINANRUSTTd N AN Tareave At uaTaNTRTeINWNATAn

q

NUANER ANLIR ANBUTIBINUTY
TRLINBENIENEIN 2 4 | )
>10° Artnlan ilenatinsanysnd
(superhydrophilicity)
<30° 7a11" (hydrophilicity) Aatin Wanléa
90° - 150° Tdwauiin (hydrophobicity)  Tgauvisaganianiies Wanaan
(G LT LU LRENILE) o N
>150° Tgaun Tddmonadan
(superhydrophobicity)

Nun ‘https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A7
%E0%B8%B0%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%9B%E0
%B8%B5%E0%B8%A2%E0%B8%81

1.1.3 n1qzn19dan (Wetting) hazn19dnAyuduia (Contact angles
measurement)
Aaznnden (wetting) Ae ANNAIN1TDTUNNTTN B NLRAENTATE 1919

(2
o A

aUaLedLie Inaaziiandeat s age9sauan °| AT (naznaiian: 2016)
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>90°, < 180°  \Janmwualdenn P
WIAUTRN LY nax
R a A v !
. WEARANATRENG
180° Tadidain UEANIINAN

WIUTRNUUUNN ]

N ‘https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A7
%E0%B8%B0%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%9B%ED
%B8%B5%E0%B8%A2%E0%B8%81
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A -http://www.physics.kmutt.ac.th/version2558/information2558/interested

_topic_group/self_cleaning_leaf.html

1.1.4 nawseLRa T NausRns i
TuauddadlEians st uuiatinfre AT aulFnisiuinTaanisld
A170TAETUAULAZANTAZANLAIEN
1.1.4.1 dnée (Cotton)

Gl dhachuduulastindu (staple) flAanuenasidlliaae
0.3-5.5 irufiA? Areadulafefifausndldeudanasun lafhaddulssneuiy
aglan 87-90 wWefidus uazansau ) VU losfuuazAandy wiaglasvaidulediedy
anstuianaluny Usenaudoanglaaluanaldwadinaing 9,000-10,000 s (CMU, 2018)
ﬁmﬁmﬁ“mﬁwmimL@Q@‘ﬁ'ﬁmmlﬂmuﬁw (crystalline) AaudinaNINLazszrinegneld
Tuanatinduiusaawusslalasiau (hydrogen bond) %qﬁﬂﬁm’ﬁu‘lﬂLﬁmqiam‘fuﬁmm
IEAENT IR RTN u@ﬂmnf:l,é?uiﬂﬁﬁﬂﬂ“\ﬁmmmwuﬁi@mﬁmg wazynusaansananalann
afiaTaansniananylssinmaaeiy (chlorine bleach) wiw Tmpenlaldraalsy wazansnan
11913z neandiau (oxygen bleach) 1w lalasiauileaseanlss wazanunsanusennelén

o 1

] 1 ] 1 :.// v yva v a o A
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6 uangaslasainamaivaiindie

AN 5 LAPNANHRIENIINIENINaaaLEW e EN el

ANN: (9995 ANF23N3, 2017)

nwilsznau 6 uangaslasaainamiuaivesiindie

u1: (naaglaa,’ 2016)
1.1.4.2 141 (Rosin)

&1 (Rosin %78 Colophony) ¥3a113uau (Turpentines) 14

o ¥

o . ~ e o = A 9 > ,
AINNITNAUANNE WAL (Coniferous) HANBIULANLUINS LUAUEA LN@LLMWtLﬂuﬂﬂuL}NQW

v '
o =

o” o d’l a ' a dl 1 P 1% & ¥ A 1%
u’mu@uuﬁmﬁl@’]ﬂb‘]‘ﬂNWLﬂHW@%iﬂ@ﬂU‘ﬁuLLﬂNLUHN 1um<1mmwum:mmumﬂﬂLmﬂ,m
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AMwUseneu 7 1AL

Ann: (Chemistry Learner, 2018)
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(Chiu, 2016)



contact angle by

lines (line along
\-solid-liquid
interface and line
tangent to liquid-
air interface).

Click to
create the
angle by
three points

Or by clicking
“Ctrl + M” using the keyboard

Visually locate the

identifying the two
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Open your photo image in ImageJ.

‘E\O,GcO/.IZ«#. NAlalofF] o8]

Jange tool 1

Click “angle tool”

Find “Angle tool” and click it.

Draw the contact angle

Measure the angle by using
toolbox “Analyze” or the hot key
“Ctrl + M” on the keyboard.

Record the result.
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#37: (Chiu, 2016)
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R34 24 ANATHANERAAEeY (I0C) Ja9a9ALlsznaunanssuaRNAn e Fes WuazAl: fin

ARTIRYe
v
) fideintney R
718n"91seiiiy 998 10C  n1sfiangoun
1 2 3
1. anUseasAaesianssNaRNAN L +1 41 +1 3 1.00 1415

1.11gnelsAnuanngnimeanisy son o
+1 +1 +1 3 100 A

ng

2. LUNARYRNARNANS +1 41 +1 3 1.00 1514
2 1AL ANELlaTesTinEy +1 41 +1 3 1.00 1414
2.2 @enlasiulanAanuiuasy +1 +1 +1 3 1.00 1514

2.3 dgndepruarnnsalunisfnuuy "
+1 4+ +1 3 1.00 51t

UI0UINg
3. NeeUNIEREUNMSIYARANANEY  +1 +1 1 3 1.00 1514
3.1 mauavarfymvsean unisnl - 1 +1 +1 3 1.00 15145
3.1 e laeiulanaanuues +1 +1 +1 3 1.00 1515

3.1.2 a3 mAngula Anldlase "
+1 +#1 +1 3 100 144

Teyun
3.2 NN9RANLULATINEATIA +1 +1 +1 3 1.00 1515
3.2.1 ARAT1NAT9R +1 +1 +1 3 1.00 1514
3.2.2 sjudiuiiin gy +1 +1 +1 3 1.00 1516
3.2.3 NAANS LAZUWIAR +1 +1 +1 3 1.00 1414
3.2.4 m3lietasile +1 +1 +1 3 1.00 1414
3.3 N3dieAmALla +1 +1 +1 3 1.00 1414
3.3.1 mauAloym +1 +1 +1 3 1.00 1515
3.3.2 NM9EEUgHUANIINNE +1 4+ +1 3 1.00 1516
3.3.3amnduieannufionig 1 +1 +1 3 1.00 15165
4. MUsz i UNALRIAANANEN +1 +1 +1 3  1.00 1414
4.1 UNBIIEAZIDYA +1 41 +1 3 1.00 1415
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ANAIA luATy I einiTew

4.1.2 HATBINNTAAFNN ] NN o
R . +1 +1 41 3 1.00 51%
AAEFluNsUseiinaastinFay

4.1.3 wuunseeani1aiunig

Tdunslsnfiunanyeiiunaans ud  +1 +1 +1 3 1.00 14516

1
a

unisdszidungaiiunszuounig

ANFTLANNNADAAREY (I0C) 189a4ALIENaLRANIINARNANMY  1.00 1416

I3 a Aa a K dl o = 2 o o’l o
MN’WEILW%! : mmmmiﬂixmuﬂ@mimmﬁﬂm LT WUDTLAN: mﬁwnum ﬂ'ill
H1a1n STEAM Class Checklist 2 84 The Korea Foundation for the Advancement of

Science and Creativity (KOFAC. 2012)
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a Y v A
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wazaNITNNdudanlun19An

+1

+1

+1 3 1.00

1.2 @3uuann i lddiunguau

y - 7
wazuuaAaduilsxlanil uazaiunen
114 15e39 Tneldaonsvisaunamnind

agiANuar TNy

+1

+1

+1 3 1.00
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3.2 MlFeEq wasndntd auauNn +1 +1 +1 3 1 1516
4.1139BNLUUNARNA DN
4.1 W 1Ea34 1 +1 13 1 1514
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o Hidaamny N3
49 79U 10C _
1 2 3 NWANTTUN
1 +1 +1 -1 1 0.33 IETHEN
2 0 +1 +1 2 0.67 1514
3 +1 +1 +1 3 1 1414
4 +1 +1 +1 3 1 1414
5 +1 +1 -1 1 0.33 ETHEN
6 -1 +1 +1 1 0.33 EHIES
7 +1 +1 +1 3 1 1414
8 +1 +1 +1 3 1 1514
9 +1 +1 +1 3 1 1514
10 +1 +1 +1 3 1 1514
1 0 +1 0 1 0.33 IETHEN
12 +1 +1 +1 3 1 1414
13 +1 +1 +1 3 1 1414
14 +1 +1 -1 1 0.33 IETHEN
15 +1 +1 -1 1 0.33 UFuilgs
16 +1 +1 +1 3 1 1414
17 +1 +1 +1 3 1 1414
18 +1 +1 +1 3 1 1414
19 +1 +1 +1 3 1 1414
20 0 +1 0 1 0.33 UFuilgs
21 +1 +1 +1 3 1 1414
22 +1 +1 +1 3 1 1414
23 +1 +1 -1 1 0.33 UFuilga

24 +1 +1 +1 3 1 %15
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. fidennny N3
49 794 [ele _
1 2 3 NWANTTUN
25 +1 +1 +1 3 1 1414
26 +1 +1 +1 3 1 1414
27 +1 +1 +1 3 1 1414
28 +1 +1 0 2 0.67 1414
29 +1 +1 0 2 0.67 1414
30 +1 +1 0 2 0.67 1414
31 +1 +1 0 2 0.67 1414
32 +1 +1 +1 3 1 1414
33 +1 +1 +1 3 1 1514
34 0 +1 +1 2 0.67 1514
35 +1 +1 +1 3 1 1514
36 +1 +1 +1 3 1 1514
37 0 +1 +1 2 0.67 1414
38 L1 +1 +1 1 0.33 Ufuilga
39 +1 +1 0 2 0.67 1414
40 +1 +1 +1 3 1 1414
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A1374 27 HANITAATIZEAIAINEINGNE (p) ATBIUIRATWLN (1) WAZAIANNLTB T YR

LUUFTALUIAANIANENAIRRAS 399 WUSZLA

i D r N1INATOUN Safiden
1 0.20 -0.04 anun anuun 1A
2 0.89 0.13 dreunn auun Tl 1R
3 0.30 0.29 Aaudnaann auun TR v
4 0.24 0.36 Aaudnaann auun TR v
5 0.87 0.17 dreunn auun Tl 1A
6 0.24 0.13 Aaudnsenn auun 1A
7 0.61 0.52 ARLd1de auunlé v
8 0.87 0.09 dreun anuunldlA
9 0.89 0.22 draun anuunlé v
10 0.83 0.26 dreunn auunlé v
11 0.26 0.00 Aaudnenn auun 1A
12 0.91 0.1 dreunn auun A
13 0.65 0.44 WaNNE Auun 14 v
14 0.85 0.30 drgunn auunlé v
15 0.17 -0.17 anuN anuun 1A
16 0.76 0.39 Aaudinedng auunlé v
17 0.94 0.04 dreunn auun T 1A
18 0.50 -0.22 wawunz anuun g
19 0.24 0.13 Aaudnsann auun TR
20 0.20 -0.13 anun anuun 1A
21 0.48 -0.26 wawunz anuun s
22 0.63 0.22 Aaudinedng auunlé v
23 0.85 0.04 dreunn auun Tl 1A
24 0.74 0.26 Aaudinedng auunlé v
25 0.94 0.04 dremnn auun Tl 1A
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AN 27 (51R)

i D r N1INATOUN Safiden

26 0.74 0.00 Aaudnadng auun Tl A

27 0.65 0.26 WawuNz auun 14 v

28 0.89 0.22 dreunn auunl v

29 0.46 0.22 WawuNg auun 14 v

30 0.80 -0.04 dramn auun i

31 0.67 0.30 Aaudinadng auwn’lé v

32 0.41 -0.04 wawunz anuun lulé v

33 0.37 0.30 Aaudneenn auwn1é v

34 0.24 0.04 Aaudingenn aauunldls

35 0.37 -0.30 Aaudineenn anuunTdlA

36 0.48 0.17 waung anuun 'l v

37 0.63 0.57 Aaudinedre auunlé v

38 0.20 -0.22 NN auun 1

39 0.52 0.44 WANNZ AuuUn 15 v

40 0.61 0.61 Aaudinedne auunlé v
NP

LULAAUUIAATENUNTARAAN NAIAINE N8B I2UI19 0.23 - 0.89 UATHAT

ANUNRRVLUNFILE 0.21-0.61 TINITAAADNLLLIALUIAATTUUANAINALNANTUIAIAINY

o o YA o o =X ¥ Y

! 4 dl 2 o =K & =
f;lqﬂ\‘ﬁﬂLL@Z@W@’]‘M’W@'\LLMH‘WL‘]‘jublﬂ[ﬂ’]ﬂ\lmmeﬂ AR qmumnmﬂa:mmmmm fog lag

al
v
IS o L4

wuudauAaNAARan IRA WA 20 S8 A1 TeduIILLIL AABLSRLT (r,)

TnaAurnangasduilscansuaan1mas Cronbach tagiAnANLTR WA AL 0.99
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1 a a a a K dl o IS4 o 09/ &I ] 2
A1914 28 AN ANENINURINANITUARNANE (389 NuszlAl: {daiuln inedaas

FNHLANNARAINATIA LA UIANTINTIANIN Faus s AU N AN IRaUL A

. y ALULUWAIBEUANULLITALUIAAT NANTTLTTLNY
UNLIEIUALY) .
ANLNANERT 389 WUSZIAN (80 ATLUL)  (HN1 = 40 ATLUL)
1 60 W
2 66 W
3 48 A
4 74 Al
5 63 A
6 65 A
7 68 Al
8 71 Al
9 46 Al
10 51 Al
11 49 Algih!
12 69 Algih!
13 68 Algih!
14 64 Algih!
15 60 A
16 71 A
17 74 AR
18 63 Al
19 65 Al
20 61 Al
21 57 AR
22 61 Al

23 67 NI
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o y AZLULMAIFTEUANULLIAUUIAANIY HANTTLTTIAY
1UNTUUALN _ 4. .
MLIANGHT 389 WUSZLAN (80 AZWIL)  (HNU = 40 AZLUL)
24 74 N1
25 71 NI
26 77 NI
27 58 NI
28 65 N
29 72 MU
30 71 MU
PPN 1929
X 64.30
S.D. 8.12
AN (TE1U
dl 1 30
NADULNL
Latavaainizeu
100

a 1
NAALNU
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M3 29 ATLUUNTL I NUTINHEANANATINATTALATUTANITNUBNNGNNAAD NEULAY
o o = 8% a a K tﬂl [ a v o 09/ dll ] a o
UAINIIAANITFEUT A AANITNARNAN T (389 Wuazlad: dndnaiudy iinedudiuriney

ANHAAAINATIALATUIANTINIANN U s iUTaa N AN IRaUL AN

N riouEe WAITE
1 27.33 58.67
2 27.00 55.00
3 28.00 55.33
4 27.67 55.00
5 28.00 54.00
6 30.67 59.67
7 28.00 61.00

EAE 196.67 398.67
X 28.09 56.95
S.D. 1.19 2.75

SRHATUDIATLLL 41.32 83.75
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F11979 30 AZULUAMLLLAALUIAAN WNINENANERT (599 HUSEIANTDINANNAAST NAULAY

o o = 8% a a K Aﬂl [ a v o 09/ dll ] a o
NAINITAANITLTEUIAVLNANTTNAANANE LTAY WUTELAN: Ffeiuln inedadsuinee

ANHAAAINATIALATUIANTINIANN U s iUTaa N AN IRaUL AN

4 AZLLUNAY AZUUUIAS
LAY . nallana . nsilana
(Fau (FaIu
1 56 NULNTUA 60 BULNTUA
2 19 Taisinun e 67 At
3 15 Tadeinuinous] 52 AINE VT
4 20 TN 47 ARNETaIT
5 12 Taisinun e 67 AINE VT
6 38 Tadsan i 80 At
7 29 TN 58 ARNETaIT
8 11 Tadeinunougd 61 B{nLneat
9 23 Tadeinuinougd 65 B{nLnEat
10 22 TN 68 AINETaIT
11 20 Tadsun o 54 AINETaIT
12 32 TN 63 AINETaIT
13 37 Tadsinsnost 74 AINETaIT
14 11 Tadsinuinoust 69 ANETaIT
15 30 Tadsinunoust 69 ANETaIT
16 15 Tadsinunoust 72 AINETaIT
17 28 Tadsinunoust 69 AINETaIT
18 22 Tadsinunost 69 AINETaIT
19 32 Tadsinunost 71 AINETaIT
20 22 Tadsinunost 67 AINETaIT
21 26 Taiginunost 70 At
22 31 Taiginunost 77 AINETaTe
23 27 Tadsinunoust 66 ANETaIT
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AN 30 (61R)

y AZLUUNDL AZLUUNARY
LA . nnsulana . nnsulana
(7eI1d (7ed
24 24 Tadenuinoust 48 ANETaIT
25 39 Taisinuneusf 74 AN TaVT
26 22 Taisinuneusf 73 At
27 29 Taisinuneusf 72 BNUNUt
28 56 NI 62 BN T
29 40 HULNDUT 73 BNULNDUET
30 14 Tadsinunout 58 At
79U 802 1975
X 26.73 65.83
S.D. 11.41 8.17
SaaazIay
33.41 82.29

AL
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FI1979 31 AZUUUANULLSARLIAANIINEANART (789 RUTZIANLINGNAILAN NEULAY

o o = 8% a a K Aﬂl [ a v o 09/ dll ] a o
NAINITAANITLTEUIAVLNANTTNAANANE LTAY WUTELAN: Ffeiuln inedadsuinee

ANHAAAINATIALATUIANTINIANN U s iUTaa N AN IRaUL AN

waf puuuneu®en  nnsutlana  AzuuumdGeu nsudlana
1 29 NN 60 BULNTUA
2 16 Tadenuunoust 66 AR
3 11 Taisinsneuaf 48 At
4 22 Taisinsnust 74 BN
5 19 Tadsinunoest 63 At
6 22 Tadenuinoust 65 AINE VT
7 34 Tadsnnost 68 AETaIT
8 58 NULNTUA 71 BULNTUA
9 15 Tadeinuunoust 46 f{nuLnaal
10 16 Tadenuinoust 51 f{nuLnaal
11 26 Tadsinunoust 49 ANETaIT
12 29 Tadsinunost 69 ANETaIT
13 29 Tadsinunoust 68 ANETaIT
14 36 Taddnouat 64 ANETaIT
15 24 Tadsinuinoust 60 ARNETaIT
16 39 Tadsinnost 71 ARNETaIT
17 42 NULNTUA 74 At
18 24 Tadsinunost 63 ARNETaIT
19 34 Tadsinunost 65 ARNETaIT
20 24 Tadsinunost 61 ARNETaIT
21 25 Tadsinunost 57 ARNETaIT
22 15 Taiginunoust 61 BNLNET
23 27 Taiginunoust 67 BNLNEaT
24 50 NULNEUA 74 BN U
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AN 31 (61R)

naf AzuLUnauEeN  msudana ATLWUVAIEEY nsudlana
25 29 Taisinsnoust 71 At
26 34 Taisinsneust 77 At
27 28 Tadenuunoust 58 ANETaIT
28 16 Tadenuunoust 65 AR
29 31 Taisinusneuaf 72 At
30 39 Tadenuinoust 71 AN TVT
79U 843 1929
X 28.10 64.30
S.D. 10.63 8.11
PR N
35.12 80.37

AL
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1719 32 A13LUTE LN UAZUULLUIAANIINENANERT (309 WUSZLAN NATEUIENINS

' aa Yy  a = ) A Y aaa o
ﬂ@qiﬁ/]ﬂ@@ﬁ/]L?ﬂuﬂ')ﬁlﬂ@ﬂ??ﬂ@mmﬂﬂﬂq LL@%T‘I@N@QU@NV]L?ﬂuﬁQﬁ]rJﬁ@UL@qZﬂqug (5E)

L ATLULVRTEU AZLUUNAQ(TEY
LATN . nellana . nsilana
UBINGNNAAD UBINGNAILIAN
1 60 NULNTUA 60 BN T
2 67 NN 66 BULNTUA
3 52 NN 48 BN T
4 47 NN 74 BN
5 67 NULNEUA 63 BN
6 80 NAULNTUA 65 BN
7 58 NULNTUA 68 BULNTUA
8 61 NULNEUA 71 BULNTUA
9 65 NAULNEUA 46 BULNTUA
10 68 NULNEUA 51 BULNTUA
11 54 NULNEUA 49 BULNTUA
12 63 NULNUA 69 BULNTUA
13 74 NN TUA 68 BULNTUA
14 69 NULNTUA 64 At
15 69 NULNEUA 60 Attt
16 72 NULNTUA 71 Attt
17 69 NULNTUA 74 Attt
18 69 NULNTUA 63 Attt
19 71 NULNTUA 65 BULNTUA
20 67 NULNTUA 61 BULNTUA
21 70 NULNTUA 57 BULNTUA
22 77 NULNUA 61 BULNTUA
23 66 NULNUA 67 BULNTUA
24 48 NULNTUA 74 BN U
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L ATUUUWASEHY ATWUUNATLTEL
LAY . nalana . nsilana
UBINGNNAAD UBINGNAILIAN
25 74 NULNTUA 60 ATV
26 73 NN 71 BN T
27 72 NN 77 BN T
28 62 NN 58 BULNTUA
29 73 NN 65 BULNTUA
30 58 HAULNDLT 72 BNULNEET
7N 1975 1929
X 65.83 64.30
S.D. 8.17 8.11
BN
82.29 80.37

AL
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