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ABSTRACT 

This research is a research study of the teaching style of the course. Engineering Materials 

By building a classroom using the Google Classroom application, the purpose is to study the 

assessment of instruction. During the first and second semester of the academic year 2016, 

the data collected before and after the application. The information stored on each side 

consists of 

1.Achievement 2.Access to data from classes 3.Submission of exercises I reports and 4. 

Engineering Materials course on. Based on the evaluation of the on line questionnaire from the 

Google Form, data were analyzed from the mean of the data collected by the students 

themselves. The mean conversion value is the satisfaction level. The results can be 

summarized as: Average scores for each rank were the highest average to the lowest. 

1.0verall, the students assessed the achievement in the taught courses at the highest 

or the highest level (mean = 4.55). Based on the results of the research, the percentages were 

62.8% after improvement 91 %, improved results improved 28% 

2.0verall, the students assessed the access to the data from the classroom in the 

instructional courses at the highest or the highest level (mean = 4.64). Improvement 56% after 

improvement 92.8% Improved improvement 36.8% 

3.0verall, the students assessed the delivery of the exercises I reports in the taught 

courses at the highest or the highest level (mean = 4.64). 60% improvement after 

improvement 92.8% improvement results 32.8% 



4. Overall, the students assessed the Engineering Materials course on the use of Google 

Classroom at the highest or best level (mean = 4.66). 68.8% improvement after 93% 

improvement Improved results 24.2% 
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U1'11>1Wtl-'~1lJ 

Z lf'li9-ll'1tu l"'in~1-1· 
M1'i.ft"iU~"l-.i1 

3 ina.a''iBu \nhin 
#luPl-1~ 

1n1.nu 
s Tablet I smart Phone 
7 U41"1ti"'U"f'1t'I' iJiu.1ffllfJW 

8 fl1i¥11'Uf}Ui°l:t:jti\i 

9 Internet , Wifi 
10. l•Pli'~\jUMrW 

Activity 
L T-.mu1 PBl; 

ni~lHvfR,,.~~·h-&1 

"'!'ltiiul)11i•JJ•,.1n internet 

4. Youtube Google 

5. Movie 

6. e-Book 

HU ~-1\111111!1111 "''" li4~111 ( C/M 
f!i 111111 ;:ptitlliiibJAlllUl&ibJ I ltmM. 

.f11'W~ 1 flfltJVIGf11'l~liif11'lb1tJ'LI~ (~m tJVILil'l1~'Wl1·1n&i 'l~tJ~ 20 tJ 'l/'Ll'!.2560-2579) 
' 'U ' 

2 

fl el :w'W1 b\91 el { bbfl ~vn t:.J fl ~:w ']VJBVJ 1~m 1 b1tJ'Lii'IJliifl116'!el'L!'l~u um 1~ Iii f111J11'LioVm;Jfl 11ii ui1 b 'if fl'Vll'U fl ~'IJlii fl 11 

i;'lfl'Ui;'\flliifl~fl'I tl'UVl~fl~m1~ ~'UU~qj qj1191111iitJ m11'rrbbel'l"l'l"l~ bfl-ti''U Google Classroom b U'U bfl~fl~i1fl 1 'LI 

m1~w.i'U1 f11'l b1 tJ'LI fl11i;'lel'LI zj~ "il~v\'1 fl11Vlliii;'lel'U fl~m1t1wil1 m1u1'1!11~bbrl 1'111 flfll'lli;'!\91{ m~m'LI m1 
' 

t:.J~\91 li;'l\i)ll'!1m1:w bvlfl~~ bfl\9l'l"l(]&im1:w'Ufl~'l1fl~mn 1 'Lifl1161-:i-:i1'U bbfl~fl11me:n h 1611 m1u1'1l1 i;'l1m1ri 

mium:w bbfl~VJ'l1ut:.Jflfl~ bb 'U'U 1'Ufl1161~ m11J1'U 1~ \911~\911:w1m1m~ri'1V1'Ulii '1liim11 '1l'wr'lf.J mm511:w'1!1&i 

ell Vl b 'lit! m~ li11'tl VJ:i1 fl'W:W v1' '1 W1 bbfl ~ cJ~i;'l1:iJ11tlb oV1~~fl1"i111fJ~i;'lel'U 1~1ii tJ f111i;'lfl 'lJ tll:WoV el:W fl "ii 1 fl fl11 
'U 'U 

m11'1l'bbfl'l"l'l"lfafl-ti''U Google Classroom 

1.2.2.bvlelVlliiflfl~H Google Classroom faui11\91tiU1~i;'l~AVeltJAel 
' 

1) b~el~fl'tl1b'l11urnYiCJut:.J'1~:W(]VIB rlel'Ubbfl~Vl~'l1im1V1JV1J~bfl-ti''U Google Classroom 1m1tJl'll1 

li;'lliill'!Jfl'l';J:W 
' 
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2) L tl1CJu b VJCJ'U'W~~ fl 11J.J m1 L1ffu rie:imL'1~~~\l'LJeNU' fl~ fl'tf11 m1 tJl'IJT1 i:!~1 m m1J.J MeJfl 111 oiJ 

Google Classroom 

3) b ~e:ifiifl'tf1A11J.J~{;H ~'l.Jbb'1~-V'mi:!'LleJ Lb 'Ll~'LJeJ\lU flfiifl'tf11 m1CJl'IJ1li:f {;)l\'11m1J.JMeJfl111 off Google 
' 

Classroom 

1.3. "lleJ'Ub"ll~"lleN bFl";;·mTa1:5'fl 

Ufl~fl'tf11~ii'utl~ruru1M11'Ll11CJ1'1J1l'i:!{;)li'11m1J.J mAm1fiifl'tf1 2 tJ 2560 flru~LviAfofafj 
v v ' 

ti 
( 'lutl1~ 

mru) 

2561 ""' ., ., 
~n~1AUA11~1U~l~bBn~1~ 

Google classroom 

2562 ~{;)fl11b1CJ'Llfl11i:feJ'l.Jb{;)tJfl111oiJ 

bbeJ'W'W~Lfl'1f'Ll Google classroom 1'!.J 

fl11 b '1J1 (i\l-iJ eJJ.Jfi'LJeJ\l fl11 L1CJ'Ll 
'U 

111.fl. 'VUJ. ~.fl. !J.fl. n.!-1. jj,fl. UJ.V. 1-1.fl. iJ.v. n.fl. Iii.fl. n.v. 

;'m111:::11u~ 

ii'1ff':i1ll1\J 

u~utb-::111 

15 

20 

20 

30 

15 

100 



.,; 
'U'Vl'Vl 2 

m1i'lfl~1 b~B'I m1~~'LI1~8fl11b1EJ'U 1 'U.ff m1EJ'U b~Bi'lfl~l'V'lt]~m1iim1b1EJ'Ubb~~v11m1b tJ1EJu b i1 ffU 

t:-.i~~iiti'Vli rieimb~~Vl61''11'ifomrnforii'U Google Classroom 1m1EJl"lJll61~li'11m1ii 1viEJ~l~EJ1Ji''Vlti~5 
bb~~~'l61UU61'U'U 1m1'W1~EJ tJ1~fleiuJ11mih.Vei!?i1'1 lil'l-d 

' 
2.1 i'lfl~1m1tJl)~tJfl11b1EJ'Uibb'U'U'V'l~fl foii (Transformation of Learning) 

2.2 i'lfl~161fll'Ufl11rubb~~bb'Ud 1uiim1n11m~1vivi'Vl1'1b'VlA 1 'U fa8 

2 .3 i'1 fl~1 m1iiV1m EJ bb~~ m1ii~1At1J"ll8'1fl111~ EJ 1 'W.ff 'U b1EJ'U 

2.4 i'lfl~161fl~ru~ 1tJbb'UU bb~~tJ1~m'Um11~EJ1'U.ffm1EJ'U 
'U 

2.s i'lfl~1'Vlti~5fl11eieimb uu~eiumii 

2.6 i'lfl~1'Vlti~5fl111bm1~~.vei~~'\111'1~~~ 

2.1 fim~nnT-a'IJn':i'IJnT'H~fl'l.J~bb'U'U'W~n 'fo:u (Transformation of Learning) 
d..l'IJ 'IJ 

11?w fl11i~m1~uu fl11 b1EJ'U{~~eJU61'UeJ'l!?iei m1 b tJ~EJ'Ubb tJ~'l 1 'UPlm11~~ 21 ~li'I b U'U~b1EJ'U 1 Vf:W 
'U ' 'U 

' v 
b Vliiu 1~~'Vl°5m'V'l1~ uuu1V111~ vi m1i'l fl~1 brn~ m 1~ ~'U 11~uum1 b1EJ'W1~~ei vi:S1~ lil'l'Ll 

'U 

l-J'!bU'Ufl11H'io1'Um1ii{bb~~1~uuf1vi1'U 5 i'11~~{~1Aru U1~fl8UJi'-m Science (ri11ii{'Vll'll'Vlmi'1161~{ 
q d.9 " v " 

bb~~ fl11ik'lri1mii) Technology (m1moiJ1l<1rn~~m1ii~1m1ti 1 'Wfl111 ib 'YlA 1 'W fa8) Engineering (ri11ii{ 
'U 

(m 1ii{Ji'1'U A ru ~ 1'11~~ { bb~~ 1~'\J'U AVl"lJ8 'I b VI~ t:-J~ bb~~ fl 1'a'\111m1ii ~ii ~'U CT) fl 11~ ~ 'U 11~'\J'U fll 1b1 EJ'U { 
'U ' 'U 

b :a'l\J1ru1m1~b U'Ufl11~'1:iJ eiul)u~ :iJ fl11~~Viei'Um1iif1vi/'VlU'Vl1'U 1~1mei'I (Reflection) i1fl111i bb~~ 
~~m b 'VlA 1 'W fa8t:-.i~iit:-.im'U1 'U fl11b1EJ'U ~~eivi;u'U~{ 1-:i ~b1EJ'U 1 Vf~1m1fl1tl'Ufl11b1EJ'U1"lJB'I ~'U 1Jl (Self-

" 'U 

directed learners) 

2 fl11b tJ~EJ'U foiiu'VlUl'Vl 'ri1 '1VfdJ'UAJEJA1 V1l.i 1viEJtJ1'uu'Vlu1'Vl;u1fl;u1fl 'A1~ffw' b U'U "ri1!Jfl" Vl~B 
'U 'U q " 'U 

"~mmEJri11ii~~vi1fl 1 'Wfl11b1EJ'U{" 'Vl1V1u1~m~t9i''U bb'U~m1fa1EJ'U{bb~~15~m~ b uEJum1611'1'lm1 ii{ 
'U 'U q '\J 'U 

ei ei fl bb uun;u m1ii1 Vf b~fl b1EJ'U bb~~:iJu'Vlu1'\ll b lJ'Uilfl1~EJ~~m m~m'Ufl 11b1EJ'Uib ~ ei t:-.i~~iiti'Vli"lJei'I b~fl 

11ii~'ltJ1'm~uum1t:-.i~mb~~~~mri1ik'lbb!?im1~'1VIV1 AV1~11 ~:Wm1ii~1mw~'l1Vfb.LJ'1mbU'UmArum'V'I :iJ 
'U 'U 'U 'U 'U q 

Q..I Q.J I I .d ~.:::i. c!:il V qi Q.J c::J 
1~'\J'Ufl11'V'I ~'Uli'lfl Wl 1'V'IA18 (11'1~8 b 'U 8'1 A18'UA~iim b'l'U bVI 8'U b61'U'Vl1'1~1EJ81"lJ'l"J fl11~'U 'U~'U'U~8fl11~ 8'U 

'U ' ' 
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b\91t.1~\911m \l ?t11'l m 1~ \91 fl TH111?1 fl~1 b ~el?t11 'l m1:w1'u ~ \91'/Jel'U~ el t:-J'1~'WTI bb'1~ 1 iii\i el~ m111b-rr1fi'l 

fl 11?1fl~1el81\l b?t:Welm A bb'1~vi'1fi'l m1t.1 m~!?lumnutim1?ifl~11 ti?t1'lJ1~iJm1:w b zjt.11'lJ1rucim1:w b um~l'l 
V'IJ 

u f11um1A~\l ~1tl fl11?ifl~1 b ~el b vl:wArum'W bb'1~U':i~~'Vl5m'W m1~\91 m1?ifl~1 b\91 t.1m1~\91?111-:iuu1~mru 
d.J'U ' 

1mel'lArum'W~b utit:-J6'l~'W5 ~1'11~b~t.1ti 11:w~-:ii1m1u f11u1~uum1?1elu~t111ucim111'1t:-J;;:i1tib:il-:iVifl~~~"il1 
'I 'U '6.J'l.J 'U 

b Uti?11Vlfol'lvi111~~ 21 :wlflfl11m111'11~!?lum1:w1 vi6'lel\91"iltii1m11~t.1 bb'1~ Hlb 'VIA 1ti1;;:i81 tim1?111-:i m1 
'U 

'W'(9),Jtl1fl'11fl~1-:i 1 mV1 fl11'W'(9),Jti1fl1':i?in~1eleltl 1mfa urnu\91 m1'W'(9),Jtl11~'U'Ufl11b~t.1tiib~t.11nuVifl~~ m1 

1~~Vlr;i fl11:iJ1~urn Vit.1u fatiu1~?t'Ufl11ru 1~uuamA11V1ti1 t.1nvi (Credit Bank) meiuAru1vll bb vi-:i'lJ1M 
'U ' ' 

mvi1fl1':i"il'l 1"il 1 Vf Am .rr1cim1 UpskilVReskill m11 Vf ~mtiu1~nel'Ufl11b ~:w t:-J~vim'W bb 1\l'l 1tl~1tlfl11'W'(9),Jti 1 'U 'U 

' ~ 

m1:wmm1fl'Vl1'1l'lJ1~'Wel81\l~mtiel'l (Continuous Professional Development: CPD) tlelfl"il1nti tii'el'l 

'W'(9),Jm1~uufl11b~t.1tifl ti'lJ:w'lJti 1 Vi'b .rr1fi-:1A11:w-rl~'Vln~'Vlfl b 1m m1u1'uu1-:i bb Vlci-:i b~t.1tifl ti'lJJ.J'lJti 1 Vf b lJmb Vlci-:i 
'U 'I 'U 'I 'I 'I 'U 'I 

2.2 Ami1~munT'aWbLa::bb'W'J 1-U:wnTHi'11m:: 1~~'Vl1.:Jb'Vlf'l bu fa~ 
22.1 ?tmtim1rubbr;'l~bbm 1 um VJ A bti faffim~!?lu 'br;ifl 

m1'W'(9)Jtl1~1tll'Vlt.111'11~vifar;i~b 'VIA b ti fa81 tlU"il"ilUtlbb'1~eltl1Avi "il~'W'(9)Jtl1el81-:in11 m~ b\91\91 bb'1~ci'l t:-Jr;i 
' 

1 ti faflm"il1fl\i1tlb 'VIA bti fa8~1 Aru 3 flciJ.J Ael \i1tl~1m'W \i1tl~~Vlr;i brn~\i1tl~~n~ fan 1 tieltl1Avi;s'l b llti 
di QJ 'I d.ll &ii &ii 

br;'I fl 'lJ el'ltl 1vifl11J.J~ t:-J?IJ.J [:.J ?11 tl b 'VIA b tl br;'I 8~\l?l1J.J fl tjJ.J-d' n el 1 Vlbfl \91U11nDfl1 ':iru "b 'VI Ab tl br;'I 8 bu~ t.Jtl br;'I n " 

(Disruptive Technology) b'liti OTI IOT Block chain zj'lbUtlb'VIAbtifafl~'W'(9),Jtl1 ~elt.iel\91"il1flb'V1Abtlfafl 

U"il"iluti~ t.l-:iil.rrel"il 1n 1'1el8 b ~el 1Vfi1u1~~'VIB.ll1'W1 ti fl111 otl'l1WJ1fl ~'l~ti 11J.Jfi'lm1flti'Wu bb tl1'Vl1\l Vl~el 
' 'U 

b 'VIA b tl fa81'\il:iJ~mJ.J1 'lflviel'U?ltlel\l'Vl~el bbm 'lJUillVl1'lJ el\l fl11vf1 b Utl fl"ilfl':i1J.J'Vl1\l bl'11~\ifl"il'Vl~el fl11\911':i \l~l vi 
v ~ 

'lJEJ'IJ.JWstJ ~alel'lbel1b'VIA 1tJ fa8mod1t.1 vh:nti1 Vf ~~\911 fl~tl ur;iel\91Dt.1 bvlJ.Jt:-Jr;it:-J~vi ufo bA':i'l?t11-:i bl'11~\in"il ' ~ 

od1t.1vl1\l1tl~:iJeJ'tivi11t.1 bbr;'I~ b~t.J'IDt.J bb~1:iJ bb8\l\l1tlAtl 1 tl'lJru~ b~t.11nw'1ci-:it:-J;;:i1 Vlbfl \91fl11b U~t.Jtl bb Ur;'i'l'Vl1'1 ~'I All 

~'I 1 tl1~ !?l'U b\011'1~11-:i~riel 1 Vlbfl\91Uill'Vl1':i~ t.J~ t.111 bbr;'l~1~ !?l'UU"il b"il fl'UAAr;'i nci-:it:-Jr;i 1 Vlbfl\91fl11b u~ t.Jtlbb Ur;'i\l 'Vl1\l 
v ' 

~'IAJ.J~-:i 1 m~~'\J bA1'1?t11'1 ~nel 1 Vf bnl'1uruV111~ t.1~ t.111 bbr;i~1~!?luu"ilb"ilfl'\JAAr;i 
v ' 

b'VIAbtifa8bU~t.1tlfafl~:iJ'U'Vl'U1'Vl~1Atlj1ti'br;iflu"iJ~Utlbbr;'I~ 1uffU1Avi e:Jl"ilbbU'l1~bUtl 3 fltjJ.J1VlqJI (1) 

flcillb 'VIA b tl fa 8~~Vlflbb6'l~AEJJ.J'Vl1 bviff~ :iJm1'W'(9),Jt111 U?f1~'U'U~?l1:w11fl b~t.Jti1bb6'l~l b\0111~~~1 t.J \9l1 bel'I ':i~'U'U 
' 'U 'U 

m11'uci\l-rrelllr;'leJvi b tlml1~Vll1\ll°lelll'Vl1 bviel{ A1elt!l'lJ.JAelJ.J'Vl1bviel{~iJm1J.J b ~1:wlflfll1AelJ.J'Vl1 bviel{U "il"ilUtl 
'U ' 
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tl:i 1l1~1:JJTHrfo1~11~ 1~ t.l"il:;fi''W'l·'fum1:JJ~u'Vl1.:i'W''Wom1:JJ m1:;m1mu~1n~1l1fl~~~e:i'Vl1.:i'W''Wom1:JJ oE.:i"iJ:; 
q q 

'1i1CJ 1~~1m1ri1n~1l1Am.:ith:; bi1'Vl~'lhrilu'W1n~1V1~e:iue:i.:in'W 1l11~ l 'li'W 11m U1V!11'W b 'Jfi:JJ:; l 1-:i l ll'W~'W 
q 

(3) n;;lm 'Vlfl fo fa8~~.:i.:i1'W iJm1'W'l'&JmL 'Vlfl fo bft8LVle:i~1'1.:i~~.:i.:i1'W'Vll'IL~e:imLft:;Lrn~.:i~~.:i.:i1'U 1 V!ll 'Jl:JJ~.:i q 

'J:;uum1~~ Lnu~~.:i.:i1'W~iJth:;~'Vl5rn~~.:i 'J1:JJ'1.:i L 'Vlfl b 'W fa8~~uu~'W'Wf1111oif~~.:i.:i1'Ue:itJ1-:iiJth:;~'VlB n 1~ v q 

~.:i 'W e:in"il1n'if L 'Vlfl b 'W fa8 b V1~1-d tJ'.:i~1m1mL\91ml'llm1 ~nmm llm 'Vlfl b 'W fa8~iJU'VlUl'Vl~1A'ru~ e:i m1 v v 

L tl~CJ'WLL tlft.:i Ll'11~~n:ULbft:;61.:ifl:JJ fan Hi'e:it11.:i:JJV11!'11ft .. 

') e21u1bmw 

" uuoTuuuooms1t.Ji!fauut.Je100101nAfuT!\lichlY) tin111bVJr'io<l.11uolJ1~<:m: 
tiowMs:nucioms1Llcfo~t.Jnuui"ioossun101AS~o1~ru 

00i:>llntls:1Mrtoft"1nsourfol.ls:1nF11na ~ tnt'J wans:nlJlinu1nt.iv:1o<U.M'tl1u$.Vl::imon1u.nu i'\o 

,-----------------------··· ' . 
: ll"ion"1S1~lklolflsotlm : 
: ~att i 
:~~: 
L----~---~-~----·---·----J 

·---------------~------~ ! l.ls:t5'W~ ! 
!am~! 
~--------------------··· 

... -------------~--~--~ . ' ! 11\on~me/!h.:n ! 
: 1~nnilf&l11tt : 
:roi~1w: 
~ .................... ) 

i----------------------~ ' . 
J ll"iOAO'l.ITUSo1~ : 
:~: ' . 
~~'«" v'>«""' ~« """~--~.- ~- «<¥ .... ! 

2.2.2 bfl~m'IJ1f111~~\91bbft:;U~f111bV!ll1 U'W~'W]'1'Wf111 b oiJ'b 'Vlfl b 'W fa8~JJ'CJ b V!ll'V!fllf1V!fl1CJ~1'1J1 
b'Vlfl 1 'W fa8~b u~ CJ'Wbb tl61.:i11~ b 1Tv111 ~ni1m1bb '1i.:i.rr'U'Vl1.:io1n :u~~n fo:JJ 01n:um im1~1 b il'W n:um11 'W 

q q 

Vl'W e:Jl:U~e:J'l b~ f1fl:Uf1111 tJ b 'U'IJru:;~~tJ1:; f1 e:JUf11'JU1'1 nzj:JJe:Jl:Ub~'lb ~'W'1ie:J'l'Vl1'1 b 'Wf111 toiJ'b 'Vlfl b 'W fa ffi Vlll 1 b ~e:J 
L-iJ1i:ib 1V1 f111 bb '1i.:i.rr'W 1V!ll~~1m1ri~1'1.:i11CJ1~mn~'W ~1 CJ m1~1'1.:i1tlbb UU'Vl1'1Li'Jfl:U (Business Model) v v q 

1V!ll1 ~e:Jl"il 1l! Lfl CJiJm ne:i'W "5-:i b ll'Wnl'H :u~ fam~1 ~~u~fofliJ'Vl1.:i L~e:in~'WA1bbft:;u~n111tl LL uu1 V!ll ~ 
v v 

V!fllf1V!fl1CJmn~'W 'We:i n:u1n'if~f1~A''Wb 'Vlfl fo faffi V!ll"il:;nmCJ Lll'W~'W1~1'W'Wl\91m1:JJ ~mm1ri~1'1.:i11CJ 1~ v v 
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A1111 n11V1u1V11-:i L VJfl hi fa8~1'UM 1-:i 111?1ma'V'J1::; L VJ fl hi fa 8 ~~VI fl \)::; tl 1 hJ~ ni1iN\9lJ'U1'rnuu 

Bl'lhiil~ LLfldlqJqjl'lh::;~'lj~ (Artificial Intelligent and Automatic System) ~LU'Ufl11Lzjell!btMVJfl~'l 

~1 tJB'UL Vlel1 L U\11 (Internet of Things: lo T) LLf!::;\J::;VJlUVIU1Vl6'11 Aqj b 'UVl1'l ~1fl'1 LLf1::;1~'fi1l'I 'Vel'l'VJ flfl'U b 'U 

~'lflllelcJ1'lbVlruVlf!l'l L'ii'LI rn1iN\9l.Jm ti1'UmV1'U::;H'fl'Liiu (Autonomous Vehicles) rn1iN\9l.Jm vi'Uti'UM 
v ' 

LL fl::; 1th LLm11eJ''1a'1ti::;~mm1t1A1?1 LLf!::;v\'1-:i1'U LL VJ'Ul1'U'l~m1~ n1m1l1V11-:im1L~'Um off1::;uu~~Vifl L lJ'U~'U :01'U 
' ' ... 

L~'U~ L lJ'U~el nm-:i 1 'LI m1LL!;l m tl~ti'UV11-:i LY'J1'1j:Ofl'1 L tl~ timtl LL uu 1 tlnmm um~'LI~~Vl(;l L lJ'U~'U ~(;l~Ln l?l~'U 
"' " 

\J::;m::;VJu Mel bf!m1l1~-:itl1::; L VJY'11Vlti'1::;ii~-:i1 'LI~1'U m1 L U'U bel mmLf!::; ~1'Ufl11l1Yl1Vl1tJVl~eleltl?t11f!Mel n 11 
' 

iN\9lJ'U1U1::;L VIY'l 

b 'U~l'U beJ fll?f fl11ll tl11Vltl1Vl1'l L Vlfl 1 'LI fa8\J::;'lJ tJltJ V11'lL~elfl~VlfllflVlflltJl11fl~'U b 'Ufl11L ~ll~~\11 Jll'V'J 

LLf!::; ?1{1-:i lJ(;lrJ1 L ~ll'Vel'l.fn mr'J1'1jl\lfl'1 LLM ~el'l elcJU'UL~el'U 1 'V ~mfl-r:oLL!;l::; Lelfl'lJ'U~el'lL 1-:ifl'lVl'ULL(;l::;tJ m::;\?)u 
'U &I 'U "-9 'I 

Vl~mLJJm::;vi'-:i fl~ll LL 1 'l'l1'LI~1 off A11l1i LLMilfl'ljru::;-:i 1'U~V11?11m1t1V11~111~ L 'ii'U 'V'J'U' fl'l 1'U h -:i LL 1l1 L?tii ti'U 

L!;l'V 1'U fl11 'V'J'U' fl'l 1'U \1111\JU1vJ LL 1'l'l1'U fl~ll d\)::; t1 fl VJ{?] LL Vl'U ~1tJ1::; urn Vlfl hi fa 8eJ'1Q '1ti::; LVI~ 1d LL!;l::; b 'U 
'I 'I 9 'U 

51 fl\JVl~elm'fi'V'J~iiel tJ b 'UU\J\JU'UelcJ1'llJ1 fl (?)-:itT'U rntl-:i LL 1 'l'll'U b 'UJl1flfl11~~(11 LLf!::;U'1fl11'Vel'l fan LLf!::; 'Vel'l 
' " ' 

tl1::; L VIY'11 VltJ\J::;~el'liim1tl-ru~1eltJ1-:i11 {?] L ~1 L ~elVJ'UMelfl11tl11m~ 11?1\?l'Vel'l L Vlfl 1 'LI fa8 L V1~1d fl11llrl11Vltl1 

V11-:i L VIA 1 t1 fa8'1::;v\'11 ~lJ'U'lj~iimti~'Uti11mn~'U zj-:i LL i.lt1el'U \)::;~-:i~!;lm::;viu~-:i~1t11A1-:i?1{1-:itl1::;'1J1m~ 
' ' 

~~mLf!::;u'1m1 m1?1{1-:im1m oLJ'mL ~-:i ~1t1m1::;m1elelll'Vmtl1::; L VJY'l L U'U~'U 

2.2.4 1::;uum1~fl'lj1 LLfln~ti'U1'Vel'lfl'UL tl~ti'U 1tl~'l~fl1 ~ Il1flfl11~fl'lj1~el'liim1tl-rrntl~ti'U 
" 

L Vlfl fo fa8~'U tl11Vltl1 ~'l~fl 1 ~lJ'U'lj~?f1l111moLJ1Ci-:ioLJ'ellJf!LL(;l::; L~tJ'UTim 'UV!fl~ VlflL 1'11 LL(;l::;\)1flVlfl1 tJ 
'I 'lJ 'U 'I 'I 

6iiel'lV11'l L'ii'U fl11L~tJ'U1Vl1-:i1flfl L~tJ'U{l'llllfl~lJ fl11ll?f'Ub'1 LU'U~'U ~'lfll!LLvf-:Jfl11b~tJ'U{ \)::;iN\9).J'Ul elcJ1'l 
'U 'U 'I 'U 

11\?lL ~1 v\'11 Vlb 'Uel'U1fl\111::;uum1~fl'lj1 b 'U?ft11U'U fl11~fl'lj1~L lJm::;UUlJ1\111~1'U el1'1 hi?t1lJ11t1l'lelU?f'U el'l 

f\1111 ~el'lfl11b'Ufl1-:iiN\9lJ'U1l'l'ULel'l'Vel'lfl'U1'LI b Vl:ii1~ LL(;l::;fi'U eJ1'1LL?fl'lVl1fl11lJ~L ~el tJ m::;1-fo PlfltJJll'V'J'Vel'l l'l'U 
' " 
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~ l'U 1 ~ uu B 'U'U elm V!U el :;i1 m~ uu n 11f!l mnm l'l'J~l'U "1'-:i~'U ;ij1 b ll'U ~ el-:iil m1tllj~tlm fl m1f'l n ~1 'lJ el -:i 

tl1~ b 'Vll'lel ~1-:i:;i1 -:i ~-:i bbf1~ d -:i ~l'U 1Vf1:11m1mel-:i1'u b 'Vlfl fo fa~ bbf1~m111~el-:i m1 'lJel'l~ b°1tm~:;i~ilm1 
'U 

2.3.1 m111V!mtJ'lJel'lf11'Jl~tJ1 'Wim°1tJ'U 

n111~tJ 1 'U.g'Ub°1tJ'U (Classroom Research) b D'Uf11'Jl~tJ~\?\'1b 'Ll'Um1mu~1 tlnum1tJlju~-:i1'U'lJel'l 
m 11>milri1b ll'Uun1 ~tJ ~-:it:-J~l'l'll'Ul~tJ bbf1~u'1Inri-:i1'U1~tJVl1elmb lJ'U~t11m11~tJ bbf1~t11t:-Jf1n111~tJ 1 tlH' 

'U 'U 'U 'U 

~1 tJ #I n~ru~'lJel-:i n111~tJ 1 'Wim°1tJ'U'9i'-:in~11 zj-:iu n m1f'ln~1 hil Vf ri1111V1m tJ'lJ el-:im11~ tJ 1'W.gm1tJ'W11el~1-:i 
V!mnV!mtJ "1'-:ib'li'W 

el'Vlll'W'J :;i1mm'U (2537) n~1111 n111~t.1'1Jel'lfl'J~b°1t.1n11 Action Research Ael f11'Jl~t.J~vl1bt'lt.J 
'' 'U 

ri1 'lJ el'lfl'J b ~elfl'J bbt=i~G'11V11'uri1 b ll'U n 111~ t.1~ri1~zj-:i~el-:i~-:iuruV111 'Wn11 b°1tJ'U f11'Jl:lel'U el el nm bbt=i~fl'J~zj-:i 
'U 'U 'U 'U 'U 'U v 'U 'U 

tJ nu~-:i 1'U bbt=i~ m 11 ~ t.1 \?\'1 b 'Ll'W m1E:1el'U 1 tl'W fa11 nuv11 m1~ l'1 bnuiJ el11 t=im111~uuiJel11 t=i~1~11-:i bbt:-J 'U 11 d..J 'U 'U 

1bfl11~~iJel11 t=i 1:11tl t:-Jt=i n 11111t:-Jt=in111~t.11tl1-ITT'Un11~ t'1n11b°1t.1'Un111:1 el'U W!lll'U 1.V el ri1111{~1m Vi b llt! 
'U ' 'U 

b~ t.11 nub V!~ t:-Jf11'Un11tllju~1:11m111tllju~ bbt=i~w!lllmtllju~-:i1'U'1Jel-:Jl'lmel-:i 1~ bn l'll'i'1tJ-:i~~ b llt!~tlo1111'1Jel-:i 
t:-Jt=it=11b~:;]1 'W f11 'JU DU~'ll'U'lJel'l fl'J Ael ~ b°1t.J'U:;]~j'J f11'Jb°1t.J'U{~jj flillJl l'W bbfi~U'J~ ~'VlTIJ11'W111 f)~'Ubfl t'l'Ul I') f) 'J 'Jll d.J 'U 'U 'U ~ 

m11:1el'U~!:!el l'lri~ el-:inu n11tllju~';\1'1-:imn~'U ~-:i b lJ'Wtl1~ 1t.1'1l'Ub t!n11w!lllm-:i1'Ul'l1111:1m'W~ b lJtJ:;i1-:i bbt=i~ 1 'W 

?!1'U'1Jel-:i 1'11ri1 bel'l~'U /l:;i~il n 11w!lllm 1 tl?im111 b lJ'UiJelm:U'W ~-:idb 'W'J1~ri1u n1~ tJ:;i~ilri ru#i'n~ru~'lJel'l m1 
'U 'U 'U ~ 

b ll'U~ bbm-:iV11ri1111~ Vl1el ~ b°1t.1tJn 'U m1:11'11 bbf1~i'lt=iu1 t!m11:1el'LJ 
'll 'U 'U 'U 

Vil'l'Ul bb'1Jllru bbfi~l:l{elt.Jl:l'LJ l:lf1t=i1n,; (2540) f1~11l1 f11'Jl~tJ1'LJ.g'LJb°1t.J'LJV!111tJfl'l m~'Ud'Uf11'J~:;J~ 

V!1m111~5m lJ'Uri1111:;i'1-:i~ b zjel~el 1m 'l.Jb if elV!l b~t.11 num1w!llltJ1 n11b°1t.1'l.Jf11'J!:!el tJ Vl1el m1 bbnuruV11~b lJtJ 
'U v 

eltl1:111ri~el n11b°1tJ'U f11'J!:!el'LJ b ~elW!lll'LJ1 m1 b°1t.1tJ{'lJel-:JU n b°1tJ'U 1 t!u'1u'Vl'1Jel'l.g'U b°1tJ'U 1111'1-:i n11tl1~ ~~~ 
' 'U ~ 

~t'lA'U~-:i 1 V!1l b 'litJ eltlmru~elm11:1el'U b lJtJ~'LJ b ~el 1mt!m11:1el'U11'1tJmPl't.11~ b utJu15m1V11-:i1V1t.111'111:1l'l1 9 

er:;iu11 1:11~11~ (2540) bbf1~u1~11')1 bel11111ru (2542) 1m V1m111V!mt.11:1elt'lfl~el-:in'U11 m11~t.11 'U 

im°1t.1'Wil16n111~t.1~n~111111 b lJ'U n 111~tJtllju~m1V11elel1';\I b°1tJ n11 n 111~t.1tli]u~m11 'Wim°1t.1'U 

(Classroom Action Research) fat.1 n111~t.1tllju~f11'Jb U'Uf11'Jl~ t.1~~tllju1i-:i1'U*f!ln~1v11ri11rn .V1h1 tJ 

-:i1'U Vl1eln:;im1111 'UV1i!1~ b ~elAtJV1115m1bbm '1Jtlfotl1-:i bbt=i~W' !lll'U1-:i 1tJV11elfi:;im111~'U ?!1'Um11~t.1 
9 
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ti lJ u~ m11'Uim1tJm ll'U fl 11 ~ fl't'.f1 fl'U f1l 1'lJ eM ri~ zj\I ~(ill 1 b ll'U ~tll]u~\I 1'U 1 'Uim1 tJ'Ub ~el bbtlU '1J Vi 1 

(problem solving) fl11~(9]fl"ilm1:wm1b1tJ'UVl1eln"ilm1:wi!m1tJ'U bb'fl::;A(9]lbf111::;~ (critical thinking) b~el 

~ \9lJ 'U 1'Ul!i1m1:wfl11 b1tJ'U fl11?lel'U 

?l .11?lm t11::;11ffv-i ~fl,; (2543) fl~1111 m11~tJ1 'Uim1tJ'U b ll'U15m1~flmfi''Uri1'1~?l::;Vi'el'Ul'11ri~ 

bel \I bb'f]::; fl ~:w ~ ~1:wtifiU~\I1'U 1'U?lfll'Um1ru6"\I A :w b ~el fl'WVl1~ fl't'.fru::; ~ b Vl:IJ1::; ?l:W'lJ el\I 1 ti bb uu fl 11~\9),J'LI1 
'I 'll d.J 'U 

'lJel\l!i1'Wbel\I bb'fl::;fl~:W b ~el?lVl~\9lJ'W1 b~:IJ'jilj'l.Jr1J1:W~b~tJ1nuVl~fl?l!i1':lfl11?lel'Wbb-a::; m1b1 tJ'W~eJ'W b llmm"il1flfl1':l 
'I 'U 'U 'U 'U 

b tl~tJ'Wbb tl-a\I bb uuiJ bbi;..J'U~\ltl'W m11~tJ 1 'Wim1tJ'W~\I hJ1 'ii b llm ~tJ\lfl11bbtlU'lJVl1 bbl'i"il::; b lJ'Ufl11bbtlU'lJVl1"il1 fl 

bb 1\1 m::; ~'U'lJ el\I ~1~tJ~~el\lfl11 b tl~tJ'Wbb tl-a\l~\9lJm bbfi1tl:!Ju~ 6"\I bflli1 ?l::;VJel'Wfl~'Ub ll'Wl-!J~ m'lJel\I fl 111~tJ~ 

Vl~'W 1 ti b~el tJ 1 b ~el m1 b ti~ tJ'Wbb tl-a\I~ ~\I ~mb-a::; ?l~1\1Jl1'\i'j ~fl't'.fll'lJel\I m1 b1tJ'W fl11?lel'W 1 VfiJ ~rum'jilj ~\I ~'LI 
bb'Wlfi(il-d'?lel(ilrifiel\lnu~ ~1:w-a 1el\111ru'IJ (2543fl. : 1) ?l~t111 bll'Wfl1':l1~tJt1:1]u~fl111'Wim1tJ'W 
(Classroom Action Research) 

'jilj~el:1J'jilj11ru el(il:W~'U (2542 : 12 - 17) fl~1111m11~tJ1'Wim1tJmlJ'Wm11~mbUUVl~\l'lJel\lfl11l~tJ 
' 

vrn m1~ fl't'.f1 zj\I b ll'W m11 ~ tJ~vl1 b(il tJA1 ~zj\I bb?ll\IV11m1:w~V11eloiJel:wm ~mbnu ruVll 1 m :U\ltl fiu111 'Wim1tJ'W 
'U 'l.J 'lJ 'U v d..J 

~el\l'jilj11ru !i1-rtJmri-afl-a (2543: 27 - 28) :Wel\111m11~tJ1'Wim1tJ'WeJ1PltJfl':lel'Ubb'UJA(il"iJ1flm11~tJ 
'U 

fl11?lel'U b(il tJ 1 Vf m1:wr,11ri'ru nu 1) 1'11 bb tl1~'W~l'U'lJel\I m bb-a::;i! m1tJ'U 1'11 bb tl1u°1uV11 'Wim1tJmb-a::;'U el fli'U 
v .. 'lJ 

b1tJ'W 2) 1'11 bb tl1m::;m'Wm1fiel m::;m'Um1 bb'f1::;'\i'j~~m1:wm1?lel'W'lJeJ\IA~ 'jilj~~m1:w fl1':lb1tJ'W'lJel\li!m1tJ'W 

zj\lfi1'W~\li;..J-al'ielrirum'jilj'lJel\li!fl b1tJ'W~l(il 1ii'3) "11bbtl1i;..J-a~6"\lbfl!i11il"il1fli;..Jm::; tJ::; 1flm m::;V111\I bb-a::;~'W?l(9]m1 
' ' 

b1 tJ'U nu i;..J-a1::; tJ::; tJ111 'UJl1 tJ V1u11(9] tJiJ fl 1::; u1'UVll"l'W1'Ufl11 bb?l1 \IV11ri11:w iri 1eluri ~:w bb 'W1 A(iltl:1]311'W utJ:w 

t111fl[Jm1ru'LltJ:w bb-a::; b :U\11'jilj1fl,;zj\liJb u1V1mtJ~1ri'qJ 2 t11::; m1fiel 

1. ~\lv1'1m1rn .LJ1 huqJV11?lm'Wm1rub~el1.l1i;..J-am':l~fl't'.f11t1~m1Vl(il'flel\ltl:!Ju1il'iel1 t1 

2. *tl:!Ju~ b ~elt1-rrn ti~ tJmbm 'lJ "ill fl fl1':l1 bri11::;~b ~elv1'1m1rn .LJ1 h?lm'W fl11ruuqJV11tl'W Vi(il'flel\ltl:!Ju~ 
bb-a::;V1UV11'Wi;..J-am1tl:!Ju~ 

m:w1'1J1m1 (2543: 33) 1::;u11 "m1?lel'W1'Uim1tJ'U1:w1ocim1uelflVli!\l~m~tJ\lel~1\lb~tJ11'1.Jm1:w 
' 

b ll'W "iJ 1\1 bbfll~ fltl1::;?lui:JruV11 ell~ r111:W ?l1:1J11t1bb!i1 fll'i1\l'lJel\li! m1 tJ'W ~\ltl'W fl11?lel'Wr11U ri nu fl11~\I bfl(i) btlU 
v 'lJ 

oLJel:w-ai!fl b1tJ'W 1 'Wi'Wm1 bri11::;~~fl't'.f1 ~\lb ll'W~\l~~el\1~1bU'Wfl1':l!i1'flel(ilb1m "iJ(il b~:W~'W'lJel\lfl11l~tJim1tJ'W ~\I 
'lJ ' 

b~:w~'U b~elri1?l1t11il11urumfielel::; hbn"1~1 Vl'W :Wbbmvi1\I bbnuruV11el~1\lh" m11~tJ1 'Wim1tJ'U~\IVlm tJ 'll 'I v v 

Vl1\I b~el fl 1 'W m1bbnuruV11 bb-a::; ~\9lJmrirum'jilj~ b Vim::; ?lrnn (iltl1::; ~VlTii;..J'fl bb-a::;:Wtl1::; ~vi\5 m'jiljl'leli'W b1 tJ'W ~\l.Q 
v ' 

1m Vl'lJel'\Jb'lJ(i) 

'lJel\I fl11vl1l~tJ 1'Ui'Wb1tJ'Ul1r111ii~fl't'.fru::;elfrM1(9]el~1\1Vl~\l{i)\l\Y)el 1 t1-d 

1. 1~tJ"il1flU'lJVl1b~tJ1num1b1t.J'Ufl11?lel'W1 'Uim1t.J'U 
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2. 1~ m ~e:itl1~ .. m 1'tJvlf \llJmfl11b1CJ'Wfl1'H'fffU 

3. 1~CJri1urifl11b1CJ'Wfl11?1e:i'W Ae:i ml'W hfi~CJ 1 '1Jbb~1tl1f..1'11tJ1'1fanurum1 'W-ffm1CJmb'1~bf..lmb ~11 ~ v v 

oil'CJ~'<iltl -rfl-:illJ (2544 : 21 - 25) fl~1111 m11~CJ 1 'W-ffm1CJ'W6U'Wfl11~fl'jj1rl'WAl1~6~m.Ue:i-:i nu fl11 

b1CJ'W m1?1e:i'W 1'W~e:i-:i61CJ'W 6 Vl e:i m1vlf \llJmtJ-rutJ1-:irirum~m1b1CJ'Wfl11?!e:J'W~\I 1 'Wii'il'W~~ fl ?1~115?te:i'W m1 
' ' v 

e:i 81-111~ b 11 ?!1lJ11flU1f..1'1m1 olfl~Vf'WV11 m~~l1'lfl1Tvl1l~CJ'<il~ii fl11?!~Vle:J'WoUB~'16~tl1 nu fl11'1Jiju~'ll'W 

~1-:i 1 zj'lf..1'1~1~'<il~tl1mtJ-rutJ~-:i fl1161CJ'Wfl116'1B'W 1~CJii~~ 6ii''W~6lJ'WtJ1~1tJ'1ltl~rnhwm1CJ'WlJ1fl~~~ m1 

v111~ CJ 1 'W-ff m1CJ'W'<il~ii mTv11e:i81-:i ~B 6 tiB-:i'<il'W fl11'.\J~ 1~f..1'1~1lJ6 u1~m CJ ~!?i'B-:i m1 1i'WAe:i m166m '1lUtlJV!1 

bb'1~vlf \llJ'Ul m1 b1CJ'WV~ CJ ri~~?te:i'W 6 U'W~ 6b?11-:i~1ri11:1.Ji 1~ CJ fl11'1Jiju~m1?1e:i'W mu~1tlnufl1161CJ'W m 1?1e:i'W 

2.3.2 ri11lJ~1AqJ'1Je:J'l fl11l~CJ 1 'W-ff m1CJ'W 

'<ill fl m1~ flmm1:1.J~1 AtlJ '1J e:i-:i m11~CJ 1'W.ff'W61CJ'W '.\! 1fl1! fl fl11 ~fl'jj1~1~ fl ~11(i-:i ri11lJ~1 A t1J 11e:i 81-:i 
,, 

~mfl~mCJ (i]-:iiJ 

?!l\llJm ?1111rub'1J~UCJlJ (2538 : 28 - 30) 1~fl~11(i\lri11:1.J~1fi'ru'1Je:i-:im11~CJ1'W-ffm1CJ'Wl1'<il~blJ'W 
' ' v 

m~ Ud'W fl11l ~CJ 1 'W fl11vlf \llJ'Ul m~m'W fl11 b1CJ'Wfl11?!e:J'W r\'1 nu brn~vlf \llJ'Ul m1tlij~'l 1'W'1Je:J'l ~me:i-:i 1~e:i 81-:i~ 

f..1'1'.\11fl fl11vlll~ CJ 1 'W-ff m1CJ'W'<il~'li1CJ1~m1~1?lTU'l~~ 6 lJmtJ511lJ'1J e:J'l f..1'1~161'<il 1 'W fl11D n U~'l1'W'1Je:J'lA1 zj\I 
'U 'U d.J 'U 

b U'W~A1 ~~l\ll1 b~e:Jm e'.J?te:J'W 1~vl1fl 111~CJ1 'W .rr'W b1CJ'W A1UA nu fl11'\J nu~\11'W ?le:J'W e:i 81-:i b ~lJl~ ?!lJ bb~l '.\)~ 
'U'U 'U d.J 

rie:i 1 ~dl~f..1'1~~e:Jd\lfl11~fl'jj1e:J81-:iii'BCJ 3 D1~fl11 AB 

1. Ufl 61CJ'W'<il~iim1b1CJ'W1~iirirum~ 66'1~tJ1~~VlTI.fl1~ ~\l~'U 
v ' 

2. 1\11'1l1m1~fl'jj1'.\J~ii.LJe:im1lJ1 bb'1~/~~e:i'W1 ~m1lJV11-:i m1~~ m1b1CJum1?1e:iu~ 6 U'W'.\J~\I bn~mfl v 

~u '.\!~ b lJutJ1~ 1CJ'1ltl~e:im 66'1~ b ~e:iuri11 um1vlf \llJmfl11~~m161CJum1?1e:iu v v 

(professional teacher) lJlfl~\l~'W 

mlJ1'1l1fl11 (2542 : 7) 1ffi~ri11:1.J~1Aru'1Je:i-:ifl111~CJ1u-ffm1CJu11 6fl~'<il1rn6'W1A~~'W~1'WAe:i 
v ~ 

m1\!1ru1m115fl11tJiju1l\11unum1vlf\llJu1e:i-:irl'ri11lJi~6n~'.\11flm1tJij~1~CJiim1:1.J~1fi'qJ (i]-:i.Q' 

1. 6 lJu fl11vlf \llJ'Ul~~ fl ~m bb'1~ fl 11'\J fotJ~-:i15 m1tJiju~~ u 6 ~e:ivlf \llJmrirum~ m 1b1 CJ'U m1?1e:i u ~1 CJ 

fl11l~CJ 

2. 6Uufl11vlf\llJm1'1l1:V~m v 

3. 6U'Wfl11 b6?!~\I A11lJ n11~'!'.i'1V11\ll'1l1:V~ A1 ~1 CJ fl11bf..ICJ b6~~AlllJ1~1~'.\11 fl m1tJ nu11 v v ~ 
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~B\IVr~·Hu \?11't1mfl6lfl61 (2543) 1tilfl~1111 m11-.Dm U'WU'Vl'lJl'Vl bi:l~~'UB\I ri11 tP01u~ b uu'Ll fll-.Dt1 v v ~ 

ulJu~m1 

ri11'fl,; J11~tl1fl,; (2544) 1tilfl~11{i\lm1~'11rl'ru'UB\lfl111-.Dt11 uim1t1uH 191\ld 
' v 

1. b umri~B\liJB'11rl'ru'UB\lfl11 u fl11~~m1n:U1\?lm1m uuri11 tJ?iri11~ b uumiJBm:U'V'I b 'f\111~ fl11 
<U 'll 'U 'U 'U 

1-.D t11 uim1CJ'W"il~'li1t11 Vlri1b uu'Ll flbbi:ll\IV11m 1~1 bb61~16m11 VI~ 61 mJ bi:l~Bzj\l"il~'li1t11Vfmilm1~1B81\1 
'lJ 'U l 'll 'I.I 'll 

fll 1 \l'U11\I bb61~ ~~~ flvll\ll'W B 81\IJJ b Vl\?le.J6161-r1\16111rl bb61~ b U'W1~UU 
' ' 

2. b U'Wbfl~B'llJBi.'11rl' ru 1 ufl11~~'W1Vl~fli:l\?11 bb61~ m1-.Dl'l n"il m1~fl11b'1t1u m11:1Buv1'11 VJ\ll'W'U B\I ri1iJ v v v 

~fl'l':lru~ bU'W'V'16ll\?lJJfl11b tJ~t1'W bb U61\I bfl~B'W 1 mn111 u.rr1\IV1tJ11~VICJ\91ti\IB8nu~ bfll'l'Wl\?lm1~~Vi'u1:1:Wt1m 1-iJ 
' v 

1 u fl11 bbnu ~Vil m1 b1 tl'W fl11i:IB'W 1tilv1uvh\IV1 

3. b U'Wbfl~B\llJBi.'11rl'ru~"\111 fa\11°1n:U'V'lri11 Vfilri11~ b .rr~bb ~\I b 'V'l11~e..i6l"il1nm11-.Dt11 uiub1t1u"il~ b uu c;l1 v v 

2.4 Am~1~m~tru:: ~UbbUU brn::m::u1'l..lm~ 1:5'£J1'1..1.ffm'i£J'l..I 
'IJ 

2.4.1 ~fl'l':ltu~'UB\lfl111-.Dt11uim1t1u 

11nm1Pin'l':l11tiln~11n\l~fl'l':ltu~'UB\lfl111-.Dt11 uim1t1uHB81\IV16llflV1611CJ 191\lb'liu bi:l~~Pl'n~ 11'11m 

mru (2539) n~11n\I fl111-.Dt11uim1t1Ubb\?lfl~1\l"illflfl11l-.Dt11ut1-:ib1CJ'W\?11\l~fl~~ c;l1B81\I bb61~ bU1Vlm CJ 
' 

e..i6l~~f)'VlB'Vl1\I fl11 b'1t1u'UB\I i':i b1t1u1:1\l~u bb6l~m1611, u1V1m t1'Vl1\I fl 11~~m'Llfl 1,'1t1u 01 'U 'U ~ 

vll'l'Wl bbi:ld\IPlfl~ (2543) 1til'B5U1CJtl'l~fl'l':ltl.J~'UB\lfl11l-.Dt11 uim1CJU 1l'lt11til'1:1-r1\IA11m.rr1 h1 Vfil'l b"il'W 

~\l~'W 1l'lm tJ1t1u b V1t1unufl111-.DCJ'Vl1\lfl11Pin'l':l11111 1-.Dt11 uiub1t1m um~B\l~b~ CJ1.rrB\lnum~mum1b1t1u 
m11:1Bm~ t11iB\lnuri~ bb61~'Lln b1t1m uu?hu 1V1qj1-.Dt1"il1flf111tJi]u~\11u'UB\lfl~ ~\I Afl'\':11bum~1 uVf B\I b1t1u 

Vl~B 1 u h'lb1CJmvhJu fl11Afl'l':l1l-.Dt11~bi!m~but1u16m11-.Dt1mfl'Lln 191\IJu ~\11~-o51b uu~B\IJJfl11~~ 
' 
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1\11n'Vl']'l'.}Dm1 f'i f1'1'.}1 :W m1V11r\'1~e:iu~ b tJ m~uutl 1bzje:i~e:i11'1 ~-:i ,!'W 1'Wm11~t11\1~~ e:i-:i~ n ~ e:i-:i ~ 1:w me:iu 

1~ bu t1u15m11 ~ti :W m~m'W~stl'U6ff e:imbi;i~ 1 i1~ ti~ b 1 mm'W 

€1'Vl:JJ'W':i 11J1mm'W (2544) 11'ln~116'11'\Jfi-:i~ f1'1'.}ru~'V€1'1f11':il ~ t11'Wim~tl'W1(;1t1'<\l1 bb 'W nri1e:iu rii;i:wfi-:i 14 
'I 'I 'I 'I 

" ., ., "" 
i;in'l'.}ru~ (;1-:J'W 

1. ~v\'11 ~ t1 tJ'-:iri-:ivl1-:i1'W ~1:w'\J n M'Ve:i-:i ~'W 
'lJ 

2. 1:J~€1'16'1~1'1bf1~€1'1:We:i1~t1 

3. 1:J:W.Ve:i:wi;i'<\l1m'Wmn bbi;i~ 1:J~e:i-:i1i?lilM 
'lJ 

5. 1:J ~€1'1'Vl'U'Vld'U':i1tl'l1'W f11':il~ ti~ b~tl1oV€1'1 

6. 1ib1mvl11~t11:Jm'W ~'We:i8nu?l1b V1~'Ve:i-:iuruV11 brn~'<ll1m'Uuririi;i~~e:i-:i m1llm 'V 
'U 'I fLJ 'I 

7. f111:JJtl11 2 - 3 Vltl1~€1b~€1'1 

s. 'Llm~t1'W/ri1 11'1-rum1lbm 'VVl~e:i~Vl.lm 
'lJ 

1i.1:J:Wm1'Vl(;l?le:iune:i'UV1~-:i 

12. 1:J:Wn~:JJ'Vl(;1!;1€J'I n~:wri1uri:w 
' ' ' 

13. bD'Wf11':il~m'B-:iriru~f1'1'.}ru~ (Qualitative Research mnn11 Quantitative Research) 
' 

14. b tf 'Wm1 bbm 'V~?l1b V1~'Ve:i-:iuruV11'Ve:i-:i'Llm~t1'W mrn-:iri'W/rn-:i b~e:i-:i 
' v 'lJ 

oUt1'W11Jtl -rn-:i1:w (2544) n~1111 m11~t11 'Wim~t1'Wri11:W~n'l'.}ru~ e:i81-:i 1(;1e:i81-:iV1~'IA€1 

1. b ll'Wm11~t111J1nllqiV11~bn(;l~'U 1 'Wim~t1'Wb~ t11num1b~t1'Wm1?le:i'U 

2. vl1m11~m ~e:i1l1~i;,1~t11 't.J~Vl.lmm1b~t1'Wm1?le:i'W 

3. v11m11~t1ri1urinum1b~t1'Wm1?le:i'W f1e:i ?1€1'W 1't.J1~t11'\Jbb~11l1~i;,m11~t11 u1 '111 'Wf11':ibbnu ruV11 
'lJ v 

Bl\J:U':i1 6'l':i~11~ (2540) 11'11~Vi'l"l'W~H11 f11':il~t11'W.ffm~tl'W (Classroom Research) llJ~:W 

'\J':i ~~'VITI fl1'W ~'I ~'W Vl1n11'l:W f11':iU 1VI~ f1bbi;'l~l5 f11 ':i'V€1'1 f11 ':il~ ti b 'B-:i '\Ji]uM f11':i bb uu:W ?i1'U 11l.J (PAR : 

Participatory Action Research) m Hfa m~ tin 11 f11':il ~t11 'Wi'Wb~ tl'Wbb u u :W ?11'W11 l.J (Participatory 

Classroom Research) f1~11A€1 f11':i~f1':izj'I b~l.Jb ll'W~~:WU'Vl'U1'Vl 1 'Wf11':il~mb~ b'tfo-:i ~\~m 11'1~-:in~l.J'Uf1f1!;1~ 
'U 'U 'U 'I 'I 

b~ t11.LJ e:i-:i 5'W11'1 bb ri ~u1V111 ~ f1'1'.}1fa 'Vl l"1 n ri1~?le:i'W Vl~e:i ~'\Jn ri1e:i-:i bbi;'l~ ~1'Ve:i-:i'Ll m~t1'Wb .V 1m11l.J 1 'W m1 
'U 'U'U 'U 

" " ~1 b 'Ll'Wm11~t1 'Vlni'W~e:i'Wuu~-:i bb~m1~11111J 
' 

?l. 11?l'w1 u1~11i;i'W']f1~ (2543) 11'ln~11fi-:ibb'W1fl(;l'V€J-:i bi;'ll'W 11m11~m'B-:i'\Ji]uMm1,!'W '<ll1bll'W~e:i-:i 

'\J1~ n e:iul'l1 t1uririi;i~v\'1n11J m1l.J11l.J fl'W 1(;1t111J~11:wfi-.:imbbi;'l~U n b~tl'W 't.J-ru'\J1-.:in11b~t1'Wf11':i?l€1'W 1 u~m~tl'W 
' 'lJ ' 

V1~e:iu1~ ne:iul'l1 ti ~u1V111 riru~ m bbi;'l~~'\Jnri1e:i-:i 11l.J fl'Wvl1nl\J m1:w zj,:i m11l1n~l.Juririi;i~-:in~11 b .V1m:W 
'U 'U 'U 'I 'I 

?i1u11l.J n11Jm':il.J m11~m 'B-.:i'\Ji]1Mm1,!u:Wm1l.J'<il1b llu ~-.:i-d' 
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1. v111~Ln111 ri11~ bb~~ bb~-:i ~-:i bbl?i b~~al'U11 n 1::;'U1'U n111~t.JtJ5uA n11-:;i::; \911b'Ll'Ll-:i1'Ub~ t.J1 n'U 

m1~~~~'U61::;vd 1-:i m 1tJnuA-:i1'U'LJel-:i bbl?i (]::; ri'Ll n'Ul' (ill'U Li11~'LJ el-:i n ~~ b ll'Ll m11Lm1::;i.fo81-:i b ll'Ll 1::;uu 

2. '111 t.J?i-:i L?11~ri11~~1~iJel 1 'Llm".J~(iljm15m1 

3. '1i1t.J 1~Ln111m1A''Llvr1ri11~-rl111t.Jm1~~1~iJm::;vr11-:in'Ll1'Ll1m-:im1 
'IJ 

4. '111t.J1~Ln111ri11~m::;~1-:i1 'Lli:.Jfl~1?11~m bbfi::;m1'LJt.J1t.J'llffU~1t.J'LJm-:i1'U 

5. '1i1t.J1~tJ1::;L~'Lluryvr1LLfl::;m11~ut.J1~1?11-:i 1 ~lilb'il'U~-:i~'Ll 
6. '1i1t.J1~Ln111'LJ1ry1'Llm1tJn~-:i1'Ubbf1::;~1~hmJ'Umim1'Ll 

7. '1i1t.J 1~bfllilf11".liJ?i1'U~l~1 'Uf11".i~'il::;?l~1'1?1".i".irl'l1'U 

~el-:i~11ru 1?11't.JmAflQfl (2543) n~1111 m11~t.J 1 'Lli'Ub1t.J'Ll1111t.Jmnri11Lil'Llm11~m:S-:itJn'U1im1 zj-:i 

ell'il'il n U'U f11'll~ m :V-:itJnuA f11'lb~~~tJ vr1mQ~1::;6'f1 'Lln1?11~i!n1 ~t.J'Vl1'1f11'lPif1~1 b ~'Ll?lel lilflii'el'I tl'Ul1 lB 

1~t.J 1 'Lloff 'Ub1t.J'Ub il'Llf11'll~t.J~iJm1mQYn::;L-:;i1::;-:;i-:ibbfi::;iJ~ n~ru::;Vl-:;i1'lru11?11~tJ'l::; b~'Ul?i1-:i 1 ~-:id 
1. -:;i111 L~~M''Ll m11~ t.J m11~ t.J 1'Llim1t.J'LliJ-:;i111ri'1 b 'Ll111-:;i1 n?1m~uruvr1 vr1eloif eloLJ'111oif el-:i 1 'Ll m'lL1t.J'Ll m'l ' ' ., 

?iel'Ll~ri~~'U ri~alel-:itJ1''UtJr1vr1mbnuryvr1~'Ll 1 ~1 t.J15m11~t.J llryvr11~t.J~-:i b~~-:;i1nri11~ i'1111'LJ el -:i ri~ 
mnn11ri11~Alil'llel'l~~'Llvr1el-:;i1nvr~nf11'l'Vlfl~51111t.J1?1'l'I 

2. 'LJ el'Ub 'LJ !?I'll el'! m'l1~ t.J 1111 t.J'LJ el'Ub 'LJ !?I'll el'! m'l1~ t.J 1 'Lloff m1 t.J'Ll -:;i::; bbA'U bbfl~ bQm::; b -:;i1~-:;i-:i1 'LltJ'l::; b~'Ll 
l?iel1tJd 

2.1 Uq]V11f11'll~t.J (research problem) 

2.2 'lJ'l::;'ll1m lJ,:aif'Llm'lPimnl~t.J1n'U~L1t.J'Ll ~?lel'Ll m::;'U1'Llf11'lb1t.J'Ll f11'l?lel'Ll!?lflellil'il'Ll 
' 'IJ 'IJ 

?Im~ bb 1111 ii' el~Jl1 t.J1 'Ll~el'I L1 t.J'Llvr1el?!Jl11::; f11'lb1t.J'UVl~'I 1 (classroom context) m 1Pi f1~1el1'il~'I ~ 

i!m1t.J'UbQ~1::;'l1t.J ~el-:ivru-:ivr1elvrmt.J~el'IL1t.J'Ll 

2.3 f11".i'W1i:.Jflf11'll~t.J 1 tJ1 oif f11'll~t.JlJ'li:.Jfl b ~el~(9ll'Ll1f11'lb1t.J'Llf11'l?lel'Ll'LJel'IA'l 1 'LlMl1~ bb 1111ti'el~~v'J1 
' 'IJ 

f11'll~t.J~'U 1 llilt.J!?l'l'I 

3. m~?lel'Ll b U'LlMmJ nm-:i m::;m'Ll f11'll ~t.J~-:ivr~111 ~-:idm-:;i b U'Llf11'll~t.J~\911 b U'Ll m'l 11ilt.JA'lA'Ll b~ t.Jl vv v v 

vr1el 1111t.Jriru::;ri1~1~n'Ll1~ t.J zj'l~'Llelfltl'U'llel'Ub'LJ!?lf11'll~t.J 
'IJ 'IJ 

4. m'l1~t.J'il::;\911b'Ll'Llm'l1 tJ~~el~ 1 n'Um'lL1t.J'Llf11'l?lel'Ll'lJnA 

5. m::;m'Llf11'll~t.J iJm1bzjel~fo-:i'l::;vr11-:im'lAlilb:S-:i?1::;VJel'Ll (reflective thinking) bbfi::;m'l'lJDUA 

(action) elfl1'1'li'lilb'il'Ll 

6. 15m11~t.JiJm1~8111vr8'UtJfo 1 ~b vrm::;?i~ n'U?lm~m'lL1t.J'Llf11'l?lel'Ll 
' 

?ll~fl 1el-:i11'Ll'll (2543) 1~b?l'Llell1 m'l1~t.J1'Lloff'Llb1t.J'Ll ri1'lLilm1'Lll~t.J~iJ~n~ru::; ~-:id ' 
1. ATH U'Ll'l1'Lll~t.J'LJ'Ll11il b~n (small scale) lJ-:i~m'lbb?11-:ivr1r111?1el'Ub~t.J1 rl'Uf11'lbbm 'LJUruvr1~ bn lil~'Ll ' ., 

1 'Ll~el'I b1t.J'Ll zj-:i b ll'Llm::;m'Um'l~b 1offnm1 'Llm'l\911b U'Ll'11'Ll'Ll1'Ubfl'Ll 1 'll 'il'Llv111~'11'Ub?l'Llel1~1'Ui:.ifim::;vi'U 
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tJ1::; b~'W bb61::;?111JTrn~1bU'Wf11':i1~~~e:iwl'U1 'U'IJru::; bMtn n'U Vil flU~Vllbflt?l~'W 1 'W'IJru::;J'WiiVlm tJU~V11~ 

~mm1bbm'IJ 

3. m1i~tJ'IJe:J'lA':ib U'Uf1111 olim::;rn'Uf11':i'Vll'li'VltJ11"116'1~1 (Scientific Method) lJ1bbffNVl1Al~e:J'U 
" 

b ~e:i 1 ~ie:ifi''U~u~1~iim11JV1i! fl ml'Wb zje:i~e:i bb61::;tl11 tJ1m'Wm1Vl'{llJmm1b'1tJ'Wm16'le:i'U'IJe:i-:J~me:i-:J1~1i11-:J 
4. f11'J'vlli~CJ'IJe:J'l A'J~e:J 'lb~ tJ1 .LJ e:J'l nui:JruV11i~ tJ ~ bfl t?llJllill fl 6'1.lll~D ru Vil~ b ll'W '11'l1 'W'IJ ru::;J'U bb61::; m 

'll v v 'U 

hJ6'11m1111 m5m1b~lJ 1 bbni:l~V111~ '<il'1b ll'U~e:i-:JA'UV11i5m11 mJ 

5. m::;rn'Ufll'Ji~tJ'IJe:J'lA~~e:J'l b U'U 1 Ue:J~l'l~ltJ 1 6'111Jl'Jtl H·ifo~61~iie:i~ 1'W~e:J'lb'1tJ'WlJ11 m 'Ufll'JA'UVll 

rll~e:JU 

6. fl11i~tJ'IJe:J'l mhJ1 '1im1~-:J6'1~1-:J e..161-:Jl'W'Vll'li'1l1m1b ~ e:i ~'W be:J-1 bbMb ll'W'll'W~~b~ tJ1.iJe:i-:J nu fl11 
" ' " 

lillflie:ifit?lb ~'WB'WVl611flVlmtJ~'l fl~11 vh 1 ~~e:i6'l~tJ1~11 m1i~tJ 1 'Wim1tJ'Wii~m~ru::;~bu'Wm1tJi]t1~ 

mfl flll'Vl(]'l:'.f~ b U'Wfl11i~tJ b :a'l ~ru~fl'l:'.fru::;mflflllb :a-:JtJ1mru 1-U fll':i~'l bfl~bb61::;i bA11::;lt11iJ1 flm1tJi]t1~V11e:i 

b ll'Wm1v11i~t.11 tJ1 'W'IJru::;~v\'1m16'le:i'UtJfo b tJ~tJ'W 1 tJ ~11J6'lm'Wm1ruV11e:ii:JruV11~n1~-:Jbe..i:arue:i~ 11J1.Urnn1 'W 
v v " 

fll'J~l bU'Ufll'JlJlfl 1~'<il'lb U'U~e:J-16'1~1'1bA~e:J'lJJe:Ji~tJ1oUoLJe:JlJ61Vl1e:J1 oUbA~e:J'lJJe:J'\111-16'1~~~ ~'ltJlfl 1t?ltJiJ b U1VllJ1 tJ 
" ' 

b ~e:i H~61m1i~tJ 1 tJ bbm 'IJDtuV111 'Wim1tJ'W VJ(llJmm1b1tJ'Wm1'1e:i'U V11e:i~{llJ'W1~-:J'911~b1tJ'W bb61::; m bb61::;1i]::; 
v " " 

I I I I 

Action Research) Vl~-:J"11i1m1tJ'WVl1e:i~V1bntnie:i'lB'W 1 boLJ1mii~1'W111J 
2.4.2 'JU bb UU'IJe:J'lfll'Ji~t.11 'Wim1tJ'W 

" 

11"11mmru (2539) 1~'111b6'l'Ue:i1tJbbUU'IJe:i'lm11~tJ 1 'Wim1tJ'W H11 m1b~e:ifltJ1::; bfl'Vl'IJe:J-:Jm1v11i~tJ 1 'Wi'W 
" 

b1t.1'W1 ~ b Vim ::;{;'l1J,f 'W b 11e:i1 Iii H fl l':il ~CJ ~111'1Vl1e:i fl l':il~CJ'Vl t?l 61 e:J'l fit~ 1t?l CJ~ fll':il ~CJ ~111'1 (Survey 

Research) e:Jllilb U'U fll'JPlfl'l:'.fl b ~e:JVl16'11 b Vl~'IJe:J'lDtuVll b~e:J~liJ::; 1~bb6'11'1Vlli5bbflDtuVl1Me:J 1 tJ ~1V1-rum1i~ CJ 
' v v 

b~'l'Vlt?l61e:J'l(Experimental Research) if'W blJ'Wfll'JPlfl'l:'.flb~e:J'l'IJe:J'lb Vl~bb61::;e..i61 b°1i'W 15'1e:J'W (bVl~) nu 

e..i61~1J(]'Vli'Vl1'l m1 b'1CJ'W (e..161) b ll'W~'U ~'Wnf1e:i fl111~ m ~'l'Vlt?l61e:i'I b ll'W fl11Pifl'l:'.f1~'1~1i1::; m::;v11if 'Ulil::; bnt?le..161 

e:i::;1 TUl'l~'l~m::;v11e:i11iibll'W ~e:i 156'le:J'WVl1e:i'W1~m1:wM1-:J 1 iifl111~CJ~fltJ1::;bfl'VlVl~'l f1e:i fll':il~t.J 
tJ i]tr~ fll ':i (Action Research) zj'l b Vim::; 6'llJ~liJ::; 1-ub ~e:J m 1i~ CJ 1 'Wim1CJ'W ~ fl'l:'.fru::; ~1 r1 ~'IJ e:J'l fl l'Ji~t.1 
tJi]t1~m1ii~'ld 

1. m11~CJtJi]t1~m1 ~lb i1'Wm11t?lCJ~AA61~b~tnie:i-:Jnui:J~V11~1~CJ 1t?lCJ~1'1 ~'lif 'Wm11~CJtJi]t1~m1 

1 'Wi'W b1CJ'W~'l~lb U'Wfll':i 1t?lCJA':i~?le:im ~e:i bbni:JruV11~bnt?l~'W 1 'W~e:J-1 b1CJ'W~~'W6'le:J'W 
"" v 

2. m 1i~tJtJi]tr~m 1bll'Wm11 ~ m ~mbni:l~V11~ b~:a~ eitj m 1i~CJtJi]t1~ m1~-:J b~lJ~'U 1i11 fli:l ~V11 ~~u 

1 'Wfll':ivl1'11'WbbM61::;1'W ~'l,f 'W fll':il~CJ 1 'Wi'W b1CJ'W 11'mfl 111 ~ tJtJi]tr~m':i~'l b~lJ ~'Wlil 1 flD~vn~ ri~~u 1'Wfl11 

b1CJ'Wfl116'le:J'W i:JruV11~ri1~6'le:i'WiTfl~u b '1i'W i1m1tJ'W 1~~'1 h b1CJ'Wi!m1CJ'Wiiv'il"l'WA~1~MMe:i1'1l1~b'1tJ'W i1m1CJ'W 
v "" 
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'l.111'1m1il'11'W~1:1..11 'Wfl11b1CJ'W 11m1CJ'W~1'W~l'lU1~?1-:irh'.ieiCJ ~f1~:1.JblV1Bvrnm1b1CJ'W~1 bbf1~Vlfl't:l~'U1-:itii'1'U~1 

fll1bflru"Vl bll'W~'W 

3. fl111~CJulJu~fl11H'15~1CJ 1hi?t~'Ui'U~B'W1-il'15m1VJ1-:i6'!~~~1CJ 1 b'll'W faCJfi~ bU'W~'W ~-:id 

b 'V'l11~~B'lfl111 Vi15fl11l~CJ'itl oil'b Vl:l..11~?1:1.Jtl'UUf1JVl1~~B'I fl11bbm 'I.lb vl1J'W 

4. fl11l ~ CJulJ'lfeif1111'11bU'Wfl11fl1'U~Vl1B'V'l1ei:1..11 Utl'Ufl11UlJ'lfei-:i1m1~'1 1 ~'IJ'Wfl11l~ CJ 1 'Wi'Wb1CJ'W 

faCJm11~CJulJu~m1J'W fl~'<il~v11m11~CJfld'U~1un'Um1?1B'W\9\1:1..1ufl~ ii'Wf1B ?lei'W1u1~CJ1u'V'l1B:1..1 1 n'W 

bb~Tw1~f1m11~CJ 1 ubbnuruV111 'WViB-:i b1CJ'W ~w.imm1b1CJ'Wm1?1B'WV11B 1-il'b ll'Wflf1CJV1ITT 'Wm1?1B'W 
v ' 

m11~ CJ 1'W '5m1CJ'W 1 'W~ fl't:lru~'l.IB-:ifl111~m :V-:iulJu~ m1VJ1-:im1i'i fl't:l1m'<il bb Ll-:i 1tii' dJ'W 3 ~u bb 'U'U hw 
"ll1bb 'Wflm:1..1~1'11b D'Um11~CJ bbfi~ bD1V1mCJ 1 'Um1bbm 'l.1Uf1!V11~-:id f1B m11~CJulJmim111'1CJfl~b Y1CJ-:iflm~CJ1 

(Individual Teacher Action Research) fl 111~CJUlJU~fl11bb'lJ'lJ~1 :1..1 iJ B (Collaborative Action 

Research) bbf1~fl11l~CJulJu~fl111~~'Uh-:ib1CJ'W (Statewide Action Research) il11CJf1~bBCJl'l~'ld 

1. fl11l~CJfaCJfl~b'V1CJ'lfl'Wb~CJ1 (Individual Teacher Action Research) m1v11m11~CJulJu~m1 

~fl't:lru~ b '1i'Wdb U'W fl111~ CJ~~l'lv11~m~eiA1'V'l'UuruV111 'W fl11~1'lfl11b1CJ'WTI Vin'UtJfl b1CJ'W bb~1 A1~B'I fl 11~'<il~ 
'U v 'U 'U 

15m 1?1B'WVl1B~B fl11 b1CJ'W{ 11:1.J~'I fl11 b1CJ'W{ bbfi~'V'ln~ fl11:1.J'l.IB'ltJ fl b1CJ'W fa CJ fl 1'<il~ ~B'l 'V'l CJ 1 tJ1:1.Jfl'WVl1 b V1 flUfl 'U 'll ul 'U 

Vl1B15fl11bbm'l.IUruV111Vi~b1CJ'Wilfl11:1..1?11:1..11W~w.J'W1\9l'WbB'l1tii'bM:l.J~flCJ[l1'V'l~ilmJfaCJm'<il~B'IB1~CJ-ilei:1..1f1 
v 'll 'lJ 'U 

'<il1f1Vlf11CJ 01 bbVl~'I ~'l-iJB:1.Jf1'11'Wc;1'1'l.IB'ltJflb1CJ'W ~Uflfl1B'IVl1B?lm'V'lbb1\9l~B:l.J~U1'W 1'W~'W\9\B'Wfl11vl1'11'W 
I " " 

~'IVl:l.J\91bU'Wfl11:1..16'!1:1..111tl~'<il~1-il'-ilB:l.Jfi bbfi~ fl11bb Uf1~f1'1i'B:1.Jf1'1.1€J'lfl1b YlCJ'lfl'Wb~ CJ'd fl11l~CJU1~ btlVldb1CJfll1 
" " " 

fl11l~CJulJu~m11 wffm1CJ'W (Classroom Action Research) bl'lm tl'W 1 Vlfl~1-il'ViB'I b1CJ'W'l.1€J'l\9l'WbB'I b U'W 

b?til B 'W Vi B -:i VJ l'l fl B -:i m ~v11m1u.:r'U u1-:i~-:ifl11?1 B'W bbfi ~fl 11 b1 CJ'W 'I.I B -:i ~ b1 CJ'W ~ ~1tii'.:r'Uu1~1CJ'1l'Wbl'l CJ \911-:i f1B~b1 CJ'W 
'I 'U 'U 'U 

" ' 
i'i fl 't:l1 ";\Jl fltJ m1CJ'Wb Y1 CJ'! fl'Wb~ CJ1 (Case Study) Vl1B i'i fl't:l11~ CJVJ'IVlB'I b1 CJ'W61i 'I bb~1 bbl'i'l.I 'W1 l'l~fi m~Vl'U'l.1€1'1 

Uf1!Vl1~bnl'l~'W 1 'WViei-:i b1CJ'Wii'W bei-:i 

2. fl11l~CJ 1 'W.ffm1CJ'Wbb'U'U~1:1..1ilei (Collaborative Action Research) fl11l~CJ 1 'W.ffm1CJ'W~fl't:lru~d 
b U'W fl111~ CJ~~l'lvl1~'Wb~ Bfl1 2 fl'W 'V'l'UUruVl11 'W fl11~1'1 fl11 b1CJ'W1~ b V1ilB'Wtl'WV11BA~1 CJfl~'I tl'W '<ill flJ'W~'I 

" v " 

uruV11~ll-:i bbm 'l.lbVlileiwl'W 
v ' 

m 11~ CJ 1 'W.ff m1CJmb 'U'U~1:1..1il B ~-:i b ll'W m11~ CJ b ~ B bbnu f1JV111 'W.ff m1CJ'WVl~-:i.ff m1CJ'W V11eiV1m CJ.ff m 1 CJ 'W 

n1~ ~'IJ'W "i\'1m'W'l.IB'lfl1~b'111~1:1.Jl~CJ~'lil~-:ibb1'1 2 fl'W~'W1u 'WBfl";\Jlfld1'Wm1"11bU'Wfl11l~CJ B1'<il";\J~U1~~ 
" " 

mm1t11 Vi'1i'B:1.Jf1V11B-ilm?1'Wmb'W~m~1:1..11 'Wm~m'W f1111~CJtii'1CJ b'll'W ~'U~V111 h-:ib1CJ'WVl1ei~uflmB-:i b U'W 
" " " 

~'W m 11~ CJ~fl't:lru~d";\J ~ilu 1~ bCJ'1ltJ~";\)~'1l1 CJ~w.imv1fl't:I~fl111~CJ bbfi~ b VJAD A m1"11b'Ll'W-:i1'W'l.I B'IA1~?1B'W ~1 CJ 
"" 
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3. f111l~ti1m~~uh:n1m.i (Statewide Action Research) 

f111l~ti1tm~~u11'! b1ti'LI b ll'LI fl11l~ti~:W1 \9ltitl1~ ?l'lri° b v!e:i bbnu ruV11'1Je:i'l 11'l b1ti'LI 11'lti:We'.ru~V111 
' v 'lJ 

11'1b1timllm~'1V1u1V1:w 11'ltiAru::;1~titl1~fle:iu~1tiAru::;m uAmm~'U 61 1'LI 11'1b1tim1:w~'l'lJ:W'lJ'LI bbE;'l::;Aru::; 
'\! " I 'I 

~tl°1fl'l'.f1";\J1flmti'Ue:ifl f1111~titJBu&'if11Trn~u h'lb1ti'LI"il~b U'Lif111u-ruu~'l/'W'inJ'U1 h'I b1ti'LI 1 'LI 3 ~1'LI Ae:i 

f111u-ruu1'IV11e:i'W'inJm 11'1b1ti'LI f111oWinJmt1m1timbE;'I::; f111b ~:W'IAl'Um1:w1''lle:i'luAmm~1til'i1'l 61 f1111~ ti 1 'LI 
" 'I.I 'I.I " I 

1::;~u 11 'lb1tim ll'Um11~ti~iu.ffe:i'U~?ll'l~:iJ'l'Vil'l 11XuAmflWlflfl'LI'lleJ'l 11'lb1tim -U1m:W~1'LI11:w 1 'LimTv111 ~ti 
'I 'I 'I 'I 

e:i81'111nm:w m11~ti 1m::;~u11'1b1ti'Ud";\)::; bte:iu1~ 1ti'lJ'LI11XuAmm'lle:i'l 11'1b1ti'LI?l1m1tl'v11'l1'Ubll'LIV1:w 1~ :W 
' 

fa m?l1~bbE;'lfl b tl~ti'LI b1ti'LI1 1,1,E;'!::;A11:wf\191b~'Uzj'ltl'LI1,1,E;'I::; tl'LI vh 11XuAmm'Vlflfl'LI 1'LI11'! b1ti'Ufo1fi '!Uru'Vi1'1JeJ'I 
'U 'I 'I 'U v 

11'11,1ti'LI B'LI"i!::;t!11 tl~m111:w tl't!unu11'!1'Ub v!e:itJ1::; 1ti'lJUbbE;'l::;m1m111, ~"il'llB'l 11'11,1ti'Lil'ie:i 1 tJ 

(i]'l,i'LI ~'l'\Ale:i?l~tl1~11 fl111~ti 1 'LI.ff m1ti'LIJ'LI 1, ll'LI fl111~titJBu&l m1~~11, iJ'U 1 tl'IAl1'e:i:wtl'um1?1e:i'U :W 

Vim fl'Vim mu 1,1, uu ~'Lie:i8tl'u15~11, iJ'U fl11b v!e:i~ fl'l'.!'1uruV11 V11e:i?lm'U m1ru1 'Lii'Lib1ti'LI 'Vl1e:i~'Ue:i 8nu'llml'l 
'U 'U v 'U 

.<::!iii 0 !Vtj I I 0 """ Q,J !V .::::tt. Q..I I .c::t 9..1 di I Q..I .::::..:::::ti O C:.. ~ .t::!il I 

'Vi1e:i";\]1'LI1'U'll e:i 'I i;..i:w ?11m1:wV111";\J t!bbE;'I ::;'lJ'U 1\9l'lleJ 'I i;..i ti m "ii tJ flm1 A e:i m'll'LI e:i tJ flUlli\911 b 'LI'LI fl11 fl";\] ::;:w e:i tJ 2 
'U 'U'U 'U 'U 

1, Vi~ (15?le:i'U) 1,1,E;'I::; i;..iE;'I (~:w ~V1Bi;..iE;'IV11'l m11,1ti'LI) 1 'LI'll ru::;~i;i'1~\9l'll'LI 1\9l'lleJ'I m1:W~1'LI 11:w 1 'LI mTv111~ti Vi~e:i 

'll'LI11'l'lle:i'I e'.rtiflv111~ tin ?11m1ti "i}::; '111,1, 'LI fle:i e:ifl 1~ 1, ll'LI 3 1tl 1,1, uu fl~11Ae:i o) m11~ ti 11'lti m 1,-Wti'I Am~ ti1 
'\J'U 'U 'U 

b ~e:i 1,1,nu~V1111Xtl'ut1fl1,1ti'UU1'1A'LI'Vl1e:it.Tm1ti'LI~'l.ffm1ti'LI (2) fl11l~tJ 1 'LI.ff'Lib1tJ'Ubb uu11:wi1e:i 

2.4.3 m::;m'Um11~ti1'LI.ff'Lib1ti'LI 

11flf111~fl'l'.!'11~b?l'Ue:im::;m'Um11~ti 1'LI.ffm1ti'LI11 e:i81'!V1E;'l1fl'VimtJ ~wtl'LI 

b?l~:wM'fl~ 11"11mmru (2539) 1~111b?1'Ue:i 1'Ub~e:i'l(i]'lfl~11d1111 m11~titJBu&lm11,1,\9lE;'I::; 1A1'lm1"i!::;:W 

bb UUQUU'lJeJ'l\9l'U beJ'I ~'I 1:iJ:W~'U\9leJ'U~ bbtJ'UeJ'U\9l1tJl'l1 bbl'i 11'ltJ?l1Ubb~1 ?l1:w11t1'11 bb'Uflm::;m'Uf111~1 b tJ'U fl11 
' 

e:ie:ifl1~bll'LI 4 ~'LI\9leJ'LI ~:WVi~flfl11bbE;'l::;;;\'1~u~'U'lleJ'lf111~1btJ'Uf111fl~1tJ 1 tl'LI fl~11AeJ 
~'LI~ 1 AB f111'Vi1"ill'lb~:wlii''LI 11'ltif111A'LI'Vi1UruV11~'\Alu 1'Lif111b1ti'Lif111?leJ'LI 

' v 

?l'LI'Vl'LI1tlUA~A'LI~'LI 11:w~'I m1~fl'l'.!'1";\J1flbe:Jfl?l111'i1'! 1 b~e:i 1Vl'1~oiJe:i?l~tJ11?111, Vi~'lleJ'IU~'Vi1Ae:ie:i::; h 
~'LI~ 3 AB m1-W'inJ'LI1flE;'l~'V15tll]u&lm1 (action strategies) 1,1,E;'l::;U1flE;'l~V15"1 1 tltll]u1l1,v!m1,nu~V11 

e:i1";\]";\]~1, ll'U 11'1 ti15 fl11?leJ'U ~e:i fl 11?11'1'Ibb1'l"il'l1"il fl 1111XoiJ eJ:WE;'I if eJ'LI fl~U f11111X11 '!l'E;'I fl 11 H'r11 m:w Vi~ e:i 
'lJ 'lJ 

'Ul\9lm1:wl'i1'1 1 zj'l1 'Um1t!11 tJ~1biJ'Um1 m"iJ"iJ::; 1:iJmm1m1,nu~V111m m1'LIV1Vi'LI11'1 ~'IJ'LI~'l'111,ll'U";\J::;li\e:i'1 
&'il91\9l1:Wi;.JE;'i~bn\9l~'LI11'ltJ\9l1'1";\J1flf111tl1flE;'ltJ'Vli5"11tJtJnu&'i 11:W~'li;.JE;'i<if1'1b~tJ'I (side - effects) ~bfil'l~'UfldUrl 

' d.J 'lJ 

n'LI 1 u ~1 tJ zj'I i;l 1 i;.JE;'loLJ1'1 b~ tJ'I~ bn l'l~'Ub li'LI~'l~1:iJVi'lu111tim n '11 b lit!~ "ii::; Iii' e:i'lufo'Vi~e:i~ llll'U1 flE;'I tJ'Vl5 
' 

tJnu&lm1~'Lim 1V1:iJeJ''U"i!::;v\'111Xm::;m'Ufl111~tilii'e:i'IV1:Wm'Lifl~u1 tl~~'LI~ 2 zj'lbll'LI~'LI\9leJ'LI'lle:i'I fl11v1111X 
d.J ' 'lJ 
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~ 3 ~e:ihJ 

~'U~ 4 Aei fl11bt:-Jmb'W':it:-J61nT~l~8 b~e:i11X~~'W1tii'~\JV111U 119WeJT<\JbU'Ufl11i.'l'U9/l'U1e:J81,:i1~bU'U9/1Trn11 
'U 

'<\11 n ~'W \91 ei'Ud "ll~ 1tii' t:-J61n111~ 8~tl 11tJ?in11-W w.J 'W 1n11b18'Wn11i.'le:i 'WVl1ei n 11 bb m 'Uu ru V11tJ1~1 \91 ~ 
'U v 

be:i11111ru (2542) ni:=i1111 fl11l~81'Wim18'Wilm~m'Wfl11~~m~e:i,:ibb61~bllm~uuAei b~:JJM'U"ll1nm1 

~111 '<\Ji.'lm'Wfl11ulJu~ 'l1'U11iluf1JV11ei~ 11u1,:i11,:i bbt:-J'U b ~e:i bbrlUf1JV11 61'lifoulJu~\911mbt:-J'Ubbfoi.'l~Vi'ei'Ut:-J61 

fl11Ul]U~b ~elfl11b~:JJM'U1 VI~ zj,:i bb~61~~'U\91e:J'Uil11861~ bB 8\91 \il,:id 

1. fl11~111'<\Ji.'lfl1'Wfl11tJl]u~ (reconnaissance) bU'U~'U\91e:J'U'UeJ'lfl11~111'<\Ji.'lfl1'Wfl11tJl]~,:i1'U'UeJ'l 

ri111iluruV11ei~ 11u1,:i bb~11bri11~if11uruV11bV1i:=i1tY'WilmbV1\91m'<\J1ne:i~ 11bb61~r11m1t1u-rutJ1,:i btJ~8'U bb tJ61,:i 
'U v v 'I 'I 

V1'1ei bbm '1li.'lm'WtJlju~,:i 1'U 1'W?i1'U119lu1,:i zj,:i ri~mm1t1~111 '<\J H1'<\J1 nil'<\Jm1:JJ fl11 b'18'W m1i.'le:i'U -w~~ n 11:JJ 

t!rn18'W i.'l.f11'Wbb1\9l~e:J:JJ 

2. m111,:i bbt:-J'U (planning) b ll'U~'U\91ei'U~1V1-ru n1V1'Ul9li'\91~tJ1~r1,:i A' n1V1'U\9llTin1111,:i bbt:-Jm ~e:i 61-'.l:W e:i 

tJl)u~ (action) 1 'W fl11A'UV11r\'1\91e:iuV11ei'W' w.Jm'Wi' \91 m1mb61~ fl11bbm '1lVl1m tJ~ 8'Ubb tJ61'l i.'!11Tvm11tJl]u~ 'l l'W 

~bll'Uuf1JV11 

3. 61-'.l:We:itJl]u~ (action) bU'U~'W\91e:J'Ufl11tJl]u~\911mbt:-J'W~1~n1V1'U\91 H 
4. fl11i.'l~Vle:J'Ut:-J61fl11tJl]u1l (reflection) V1~'l'<\J1n~fl11tJl]u~b ~mbm '1J tJfotJ1'lbb61~'W'~m\911 :!Jbbt:-J'U 

"ll'WtJ11n!)t:-J61 bb~1 tr n1~ 8M'e:i,:iiJ fl11i.'l~Vi'ei'Ut:-J61fl11tJl]u~ 11il~,:i 119l~ bnl9l~'WVl1m tJ~8'Ubb tJ61'lV1'1e:iYr w.J 1111 tJ 

u 1-'.l b ~e:J i.'!1U t:-J61bb61~11'l bbt:-J'UtJfotJ1 ,:i1 Vl~Vl1mbnUruV111 VI~ ~e:J 1 u-r\91'U1 1"11 b Vl18 ru ( 2544) 1tii'tl 1 bi.'l'U el 
'I q v QJ 

m~m'Wfl11l~81'uim18'U 119lmbD'lbU'U 6 ~'U\91e:J'U \il,:id 

1. m1Pim~1i.'l.f11'WU'1JVl1~Me:J'lfl11Plm~1 (focusing your inquiry) bU'U~'U\91e:J'Ubb1n'1le:J'lfl11l~8~A~ 

v11m1:JJ b -U11 '<\J bb61~ Pimni.'lm'W'Ue:J'lUflJVll~M ei-:i fl11Pl mn 119l 8i.'lJlTV'~Uf1JV11M'e:i-:iilri11:JJ b~ 81-Um nu n'<\J n 11:JJ~ 
bfl\9l~'U.f1181 'W1Xe:i.:i b18'U 

2. fl11n1V1'U\91Uf1JV11l~8 (formulating a question) bU'Wfl11n1V1'U\91~1-1Je:i'UeJ'lb~ei.:i~A'e:i.:im1v111~8 

zj'IUf1JV11l~81 'W.ff'Wb18'W~~'<\J~tJ1~neiu~1m~'n~ru~~~1A'f1J 3 ei81.:i Ae:i 

2.1 A'ei.:i b U'U b~e:i.:i~ilm1:JJ~1A'ru ~e:Jfl11b18'Wn11i.'le:J'U bb61~'Lln b18'Wzj'l e:Jl"ll b U'UUruV11~ri1M' ei,:i n 11 
v v 'U 

2.2 ilri11:JJ~:JJoW'WITnuuf1JV11~A'mfl11Pin~1 

2.3 b ll'WuruV11~r11m1t1V11 r\'1 \91eiu1~ b ~ei.:i"ll1nuruV111~81 'W.ff m18'W b ll'UuruV11~1-li-Uei:JJ61zj'I 
v Q.I v 'U 

11m1:JJ 1~'<\J1niXe:i-:i b18'UM'ei.:i b ll'Wuf1JV11~1~ n-~1,:i bn'U 1 tJ 
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2.4 A'Ufll1b€lfH'l1'Hb'1~\11'Ul~tJ~b~tJ1oU€l\I (review of literature and resources related to 

your question) f11':ivl1l~tJ 1 u~m1tJ'U:iJA11:w"i\'1 b U'U€l ~1\l~\l~Pl€l\1€11Plm.J'1\11'U f11':i~ fl~1 A'Wflll'V €1\1~ fl fl fl 
~m U'Ubb mVJ1\I 

3. f11':i':i1U':i1:!JoU€l:JJ'1 (collectino relevant data) bU'U~\l~"il~'li1tJ1~fl':i(9)fflJ A1f.l1:!Jf11':il~tJ1'W~'U 
~ ~ ~ 

b1tJu 1~nnl'le:i\I .Ue:i:w'1~1-il'6'i'T111~um11~tJ 1u~m1tJu1~m"il1mb Vl~\1~1\1 11~bbn bb uuuuVin'IAlfl~m1:w'Ve:i\I 
~ ~ "I 

um1tJu bb uuVJri(,'fe:iu bb uui,'le:ium:w b uul'lu 

4. f11':ilbfl':i1~~oU€ll;J'1bb'1~f11':ibb'lfo~'1 (analyzing and interpreting the data) bU'U.ff'U(9)€J'U~fl~vl1 

m1tl1~m'1~'1ie:i:w'1~11rn1:w 1~ bb~1t11b61'We:i 1 mtl bb uu'Ve:i\l bb~'W.flii zj\l€11"il€ltJ 1 mtl'Ve:i\l.Ue:i:wfi~u 
'l.J 'U 'l.J 'l.J 'U 'U 

5. f11':ib~tJ'W':i1tJ\11'Uf11':il~tJ (reporting results) zj\IU':i~f1€l'U~1tJ 3 ~1'U A€l 

5.1 ~lui'.11 (heading) bU'U~1u~tl1~ne:iu~1tJ tin r\'1t11 611':iU'!J{9)1':i1\l (n1:iJ) 

U'!J~m'IAltl1~ne:iu (n1:iJ) 

5.2 ~1'Uf9i'111tJ\ll'U (reporting) "il~U':i~fl€l'U~1tJ 

5.2.1 m1Pin~161m'l"li.1'1JV11~\lle:i\lm1Pin~1 

5.2.2 m1r\'1V1urii.1qJV111~tJ 

5 .2. 3 A'u Ai'1 b€l nm':ibbfi~ \ll'Wl~ tJVl bn m.Um 

5.2.4 f11':i':i1U':i1:!JoU€l:lJ'1 
~ 

5 .2.5 m11 bfl':i1~ ~'1ie:i:wmb'1 ~ m1 bb tl1~'1 
~ 

5.3 ~1'UYJ1tJ (tailing) bU'U~1'W~tl':i~f1€l'U~1tJ m11Jrnim:w bbfi~.fllfl~'Udfl 

bb~l 1 ~ b zjtJ1'll1ru~1'Wn11v111~tJ1 u~u b1tJ'W "il ~ 1~"i\'1 bb 'LI n m~u1u n 11v111~tJ1 u ~'LI b1 tJ'W e:i e:i n b uu 
~ v 

Vlmf1VlmtJoU€l 1 'W "i\'1mu'1ie:i~bb(9)f1~1\ltl'U bb~n611:!Jl':if.l61':itl b uu.ff 'U(9) €J'U(9)1:!J ~1#i'Un€l'UVl~\l'V€l\lf11':i\i\'1 b U'U f11':i 
' 

1~ b uu 4 .ff u(9\e:iue:lu"il'1bllu1~e:i~1\l hi bb(9)n~1\lnu n~11Ae:i .ff u(9)e:iu~ 1 m1V11"iJrib~:w\llu 1ritJ m1fiuV11i.1ruV11 
' v 

t1{iu~m1 bb'1~t11n'1~VJ5"1 1tJtliJU'~ bvimbm'Vi.1'1JV11 bb'1~.rru(9)e:i'U~ 4 m1b~mb'IAl':i~'1\l1um11~tJ1u~u 

b1tJ'U zj\l n1'1J11il.ff 'U(9)€J'U 1rii'U(9)€J'WVl'ii\lf11':ivl1l~tJ 1 'W~'Ub1tJ'W#l\ln~11il"il~'V11ilfl11:!Ji,'{:JJ'IJ':iru Vl~€l hh.h zje:iifo 
~ 

2.s flm~1'Vlq~~m':ie:ie:imbuuam.rn111 

bb 'U'UffEJ'U m:w (Questionnaire) Vim tJ fi'l bfl ~€1 \l:IJ e:i 1 u f11 ':i bfl'UoU e:i:w fibb 'U'Ub U'W bfl ':i \l i,'1~1\1 'ti rib "il'U ~ 
~ 

tl1~ n eiu~1 tJ'llrir\'1m:w~~e:i ~1'W m tJ~n~rue:l n~1V1~m1"il1 b vi e:i bnur\'1(9)e:iu"il1 n n~:wf911e:i ~1\l 
' ' 

(m.e:il'WVitJ, 2559) 

2.s.1 bb'Uui,'le:ium:w:Wtl1~ 1tJ'lltlV1mtJtl1~m1 Ae:i 

i. bnu.Uei:wfi~"i\'1buu1 u m1(9)e:iui.1ruV11m11~ tJ hle:i ~1\l:iJtl1~~VJ6 m'\Al 1ritJ H1tlbb uur\'1m:w~ 
~ v ~ 



r11m:w~-ti~wilmb1;1~~1umw11?1?1e:ium bb~1 b tlue:i81.:i~ (1?11. e:i 1ruvfo:w, 2559) 

2.5.2 U'J~ b.f1Vl'Ue:l'IA1111:1.J'Ue:l'I bbUU?ie:JUbll:W 

19 

r11m:wm:wTH1 bb u.:itJ1~ b.f1Vl 1Ji'1?11:w 'jU bb uum'jl?le:JU?i'Ue:i.:i~t9i'e:i.:i f11'j bb!;l~ 11 n1~ tJ?11m1t11 <ff r11m:w1Ji' 
" 

VlmmtJ bb uu 1 uVl~'lbb UU?ie:ium:w b~e:i bnu.rre:i:w1;11 VftJ11?11:Wll?lt1U'j~?i'lrlf11'Jl~tJ 
" " ' 
r11m:wmm 'UbbUU?ie:JUbll:l.JbbU'le:ie:imll'U 2 U'j~b.f1Vl 1 mlJAe:i 

1. r11m:wtJ1;11mu1?1 (Open Ended Questions) bll'Llm:W~bU1?11~~1?le:JU?11:1.Jl'jtJ\?le:iu1Ji'e:i81.:i 

B?i'J~ l\?1tJ hJt9i'm b~e:inl'l1b~e:lf1?11:l.Jl'Jtl'l11m1 m 'Uf11'Jb~:Wt9i''U bbUU?ie:JUbll:l.Jb llmtJ bb UU~tJ\?1VIEl'U:l.Jlf1~?1\?1 brn~ 
" ' ' 

1.ffb1m1um'jbflUbb!;l~lbfl'j1~~mnn11 

ml'i'tJVlf1~~f11'jb~tJ'U'Ue:l'l~l?le:JUVl1e:i~ 
" " 

fl'Jf)Ufl!;l:l.JA11?1 e:JU~'IVl:W (?)~~~ ~~l?le:JU 1 ~ b 'li'Ll b~ e:imm~ l'lu m1Pln ~1A11?le:JUe:ll~U'j~ f1 e:iuJl1 tJ 
' " 

() ~1n11tJ~qiqi11?11 () tJ~qiqi11?11 V11mV1tJUbvJ1 () tJ~qiqi11vi () tJ~qjqj1be:Jf1 

- bbtJf1tl'Ub~\?1'U11?1 (Mutually Exclusive) A11?1e:iu11lri1'jVJU.ffeiu b~ein1Ji'm'l1tJ1'11b~eJf1 l'l.:i 

1'11e:i 81.:i r111?1e:iu'Uei.:ir11m:w~mm~tJ1nu'li1.:imtJ m~tJ1~ne:iu 1 tJJi'1tJ 
' 

() ~1n11 21 lJ () 21 - 30 lJ () 31 - 40 lJ () 41 - 50 lJ () 51 - 60 lJ () 61 lJ~u1tJ 
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,, "' oifmilEJ "Ill!~ 

brlUoLJeJ:U61~1'W1'\.UJ1n 1~':i1t'lb ~h oLJeJ:IJ61 hJ61~ b5CJt'l 
" " 

nTJ"l bfl':i1~Viv111~eici1\l':i11'1 b11 1'11b~einm"il 1~b V1CJwrn 

1~ ~ ei \l 1 '1JVI n~~ r'.i bnu.LJ ei :U61Vl1ei r'.Ji bfl ':i 1 ~Vi 
" " " 

mn 

1~b~m1mh.im':i1>1eiu 

2.5.3 bbUUA1tl1:1JbbUU Likert Scale 

~\lzjei1>11:u Ren sis Like rt r'.J~w.immnmb uud~u"ilmlJmtJbbUU~UCJ:U 1-Ul:uu"il"ilU'U blJ'Um':i1 Vfmn61 
" " ' 

fi11>1eiu 5 ':i~~uAei 5 (mn~?ll'l), 4 (mn), 3 (tJ1unm\l), 2 (ueiCJ) bb61~ 1 (ueiCJ~?lt'l) n1':i?111'lmm111'1 
' ' " " Vlf!'Ufl&11>11:u15'1JeJ\l~bMVJ lJoLJ'UMeJ'U~\lU (Pl~~n~ru, 2553) 

1. ~\l"ilt'l~\lVl:IJlCJ'IJeJ\l m':iP\mn 11~ei\ln1':i'Pln~Tvifl'UA&1'1Jei\l 1m ~iJ~ei~\l 11'1 
' ' 

2.1 Vlfl11:UVl:IJ1CJ'IJeJ\lVlf!'UA&1~ei~\l~"il~Pln~1Ju1 Vfil'l b"il'Ll (Psychological object) b ~ei 1 VlVl':i1Ul1~\l 
~ b lJuJutJ':i~neiu~1CJriru~n~ru~ 11'1U1\l 

' 
3.?111'lieim1:u 1 Vlfl':ieJUA~:u~ ru~n~ru~~ii'1'1At1:J 1 'IJeJ\l~\l~"il~Pln~1 1 VlA':iufouVJmdVJm~:u bb6'l~~eJ\l 

iJ.LJeim1:u~blJu 1 tJvrnmn bb61~ VJ1\l6'1Umffwein'U 

4. l'l':i1"il?leiuiei m1:u~ ?111\l~'U zj\lv111ml'lCJ ~?111\l.LJeiri11:utl11 tJ1 Vf ~iJ m1:ufl m~ei\lJu 1 m1 "il?leJU 

fam~"il1':iru11 m~ei\l'IJeJ\lm1:u ri':iull1u 'IJeJ\lflru~n~ru~'IJeJ\l~ \l~Pln~1 bb6'l~m1m Vl:1J1~?1:1J'IJeJ\lfrn~1~1 '1J 
' 

M6'lei l'l"il'Ll~m~ru~m':iMeiunu.LJeim1:u~?111'l11?1eil'lri~ei\ln'LlV11ei 1~b ~CJ\l 11'1 b 'li'Ll Vi"il1':iru111m'J"il~ 1 '1Jfi1 Meiu 

11 bl4'Ll~1CJeici1\l~\l, bi4u~1CJ, buCJ1, 1~bi4'Ll~1CJ, 1lJbi4'Ll~1CJeici1\l~\l Vl1ei 'lrnumn~~t'l, 'IJeiumn, tJ1'U 

nm\l, 'IJeiuueiCJ, 'IJeiuueiCJ~?lt'l blJu~u 
' 

5 .vhm':iVJl'l6'leJ\l~'Ll~'L!nei'U~"il~tl11 tJ1 -li"il~\l fa CJ m':itl1.LJeiri11:uffi~l'l':i1"il?leJU bb~11UV11'16'leJ\l1 olinu n~:u 
' 

1'11eici1\l~1m'UV1~\l b ~ ei l'l':i1 "il?leiuri11:u il'l b "il'U'IJ eJ\loLJeJ ri11:u bb6'1 ~m~1~1 oli5 nri~\lVl~\l bb6'1 ~ b ~ eJl'l ':i1 "il ?leiu 

fl tl.!Jll'W ~1'U ~'U 61 1\9\ bbn fl11:1Jb ~ CJ\ll'l':i\l rl1el1'U1"il~1 bb 'U nbb61~ rl1fl11:1Jb zjeJ~'U'IJ eJ\l:IJ1M':i1lt'!Vlf!'U ri&\ ~\l'IJl'l \9\1 CJ 
' I ' 

6.n1Vl'Llt'ln1':i1 Vfri~ bb 'U'Un1':il'leJU'IJeJ\lbb~61~1'11b~ein (Arbitary weighting method) 11'1CJYi'11 tJuCJ:u H 
Aei n1V1ut'lri~bb'LlmlJ'Ll 5, 4, 3, 2, 1 (Vl1ei 4, 3, 2, 1, o) ii'\'1wfooileim1:uvi1\lmn bb6'1~ 1, 2, 3, 4, 5 (Vl1ei 

o, 1, 2, 3, 4) ii'\'1wfooileiri11:uvi1\l6'1Uzj\ln1V1ut'lbbuudb1CJn11 zj\lblJ'Ll15~?1~t'l1nmn1'Llvi1\lu5u11 
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cl ., ., cl 
iA'Ufl~ l.J1n'Vla~ :1.nn • u1'Umn:i 'UBE.I 'l.lm.1'Vla~ • 

w A iJ'JtJ~m~HU?ntJ\ll:IJ 
" 

5 4 3 2 1 

w A 1V!ri11:1J~·:rvrn lvhifll'JoLJUzj 5 4 3 2 1 

'Jfl A 6U'U'Jfl~A:IJA161:1J'J1fl1 • 5 4 3 2 1 

\)'Wei tnm6 'W~tll'Jfl A 1Vlfl'W~'W1 oii'\il1 tJ 5 4 3 2 1 

2.6 fim~1'Vlt'J'li~mca16flca1~'1A'olie:i:1J~'Vl1.:iai1~ 

fl1'Jl6m1~i1'Vl1'161~~ (Statistical Analysis) ~ei 15fl1'J~Vlfl1'JoLJeJ~i:l 1vim~J.J~'166~fl1'J 6nm1mw 

oLJeJ:IJi:l 1 '\J~'W[i'1fl1'Jl6ri'J1~i166i:lrn tJm-Ji:loLJeJ:IJi:l 6~t1'1i1t.11'Wfl1'J~Vli1'Wh1'W61.!l11~ hJml'WeJ'W (Uncertain) 1vit.1 
" " 

m ilm1 fl ~l'W'ileJ 'l'Vl~flfl11:1J ~~ 6 U'W ( Probability) 

61~~ 6 ~'l~'J'Jtu'Wl (Descriptive statistics) 6 U'W m'Jtl1661'WeJoLJeJ~i:l~ 6nm1m1:1Jm 1~mtl1mm'Jt.11t.1 

[i,:i~n'jjru~'iJei,:ioLJ'eiJ.Ji:l~6nu:i.n 1\il 1vi t.1611m'J116661vi.:i 1\il~" 1 mtJ bb uu'ilt1'11'11'J1.:i.Veim1:1J mmn:iJV11eim1yj~1" 1 
" " " 

Vl~ n~1~ ru'ilei.:i 61~ ~ b ~.:i~ 'J'Jtu'W 1-d' ~ei 6nuoLJ'ei:1Ji:l'tf'Wvi 1vim 1\il~~ei5mt.11\il 6um~ .LJeiJ.Ji:l'll'Ll vi~'W hlmm'Jri 
v " " 

tl11 tJB'1,:iB.:in~'11m.J1:l6'11'W~'W., 1\il ~1t181.:i'IJt1'161~~6~.:i~'J'Jtu'W16661vi.:i~.:i'JtJ~ 2.2 
" I " 

Descriptive 

Statistics 

Frequency 

m'i111m u11u:u1.U1~ 
a1'l..lmrn 

Central Tendency 

Statistics 

PercentaQe 

f'h:l!l5!J!1'U 
Median 

Mean 

f'i11uv~1u'U:u1~'i!1'U 

Standard 

Deviation 
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2.6.1 fl1'Hb'<ilf1bb'<il'lfl11l.I~ (Frequency) 

fl1'Hb'<ilf1bb'<il'lfl11lJ~ 'Vimt1fi-:i m1u1.rre:ilJG1~11m1J.Jm zj'lbU'W-rre:JlJiil~U (RAW DATA) ~bU'W~lbiil'Um 
'U 'U 

..;)"11::; b i!tiu1 VilJ1 Vi b U'W fl~l.l'Vi~e:J'Vim"1'VilJ b ~e:im1J.J?f::; ~n fl 1 'W fl1~1 bA11::;~bb!i1::;~1t1~e:i fl11t1'1 b?f'We:J (1e:i-:i 
' 'U 

l"l1?1m1'<iJ118 "11.tliiltll, 2549) 

2.6.1.1 ri1~e:it1G1::; (Percentage) 

ri1fo t11i1::; Ae:i m1fi1'W1ruV11~"1ci1'W 1 mb~G1::;~1bVit1unu.rre:iJ.J1i111J.J~-:iV1J.J"11"1t11 Viorre:iJ.Jm1J.J 

., X*lOO 
1e:Jtl!i1::; (%) = ---

n 

,, 
n Ae:i ~1m'W.rre:iJ.Jffvi-:i'VIJ.J"1 

'U 

2.6.2 fl11l"1bbm1ifm.rr1~ci1'Wfliill'l (Central Tendency) 

'U 'U 

(1) 

fl11l"1bb m 1 iimorr1cici·rnflm-:i b U'Wfl11V11ri1'Ue:i-:i.rre:iJ.Jmvle:i 1 '1i'bU'W~1 bbVl'W'Ue:i-:i.rre:iJ.Jiil~-:i'Vil.1"1 b vim U'W 
'U 'U 'U 

1m'Wm11'"1ri1bbm11.'.im.rr1cici1'Wflm-:i 1'1lbbn ri1bo~t1 (1e:i-:il"l1?11'111'<iJ118 "11.niilm, 2549) 
'U 

2.6.2.1 fllbi:l~tl (Mean) 

ri1bo~t1'Vl~e:iri1 H~qi~fl~ru 6'11V11'uri1bo~t1~1'11m'<il1flflzjJ.J~1e:i81-:i brn::; H~qi~fl~ru µ 6'11V1fo 

ri1bo~t1~1'11m'<il1 mb::;'lJ1m~-:i'VIJ.J"1 fl11f11mruV11ri1bo~t1vh 1'11 2 bb uu 1'1lbbnm1fl1mruV11ri1bo~t1'<il1 fl 
-if e:iJ.Jiil ~u~1lJ e:i 81'W1tJ bb uu'U e:i -:il'l111-:i bb '<il fl bb '<il'l fl11l.I ~ bbiil::; m1f11'W1ru'VilFi1 bu~ t1'<il1 fl .rr e:JJ.Jiil..;J "1fl~l.I~e:it11 mtJ 

'lJ 'U 'U 'U 'i 'U 'U . ,, 
'Ue:i-:il'l111-:ibb'<ilf1bb'<il-:im1J.Jn '<i)::;:ifom ~-:i-W 

'U 

N :Lx 
X=..i=!..._ 

N 
x 
N Ix 

i=I 

N 

2.6.3 m11'"1fl11m::;'<il1t1 

,, 
"" ~ii111lJ'Ue:J'l-if e:JlJ!i1Yl'l'VilJ"1 fl'i) 

'U 

"" 
,, 

fl'i) ~ 1'W1'W-if e:JlJG1Yl'l'VilJ"1 
'U 

' d 2.6.3.1 ?fl'WbUt1'lbU'Wmm~1'W (Standard Deviation: SD) 

(2) 
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Value) zj-'J'V\'11 Vlrl1~ll916WlA11:l.Jb zjB ~B 1 U~-'l:i:J fl1'l~l91lBll91 fll'lW:i::; '11t.J1191 t.J fll'lt.J fl n1;;r-'J?IB-'l'l.IB-'l~rt ~1-:n::;vr.J 1-"J 

A::; bb 'W'W nu:iJDt.J~l'Wbrt'IJAru\91'1.1B-'loLJ€1:l.Jrt'/Jl911.~\Jbb~1tlB191 2 'IJB-"JG'11'W b ~t.1-'l b 'lJ'Wt.J fl n1;;r-'J?IB-'l bil~ m U'W lBfl1'lll91 
.. 'U ' 

m1m::;'11 t.J~ b~t.J fl11G'11u b ~ t.J-'l b 'lJ'W:l-11\9l'l'11'W (Standard Deviation) G'11'Wb ~ t.J-'l:l-11\9l'l~1'W 1 oUll91fl1'lfl'l::;'11 t.J 
"' "' 

X > ~ ~-'Jt.1fllii'B-'lt.Jflfll;;r-'l?IB-'l'IJB-'l A::; bb 'W'Wb ~t.1-'l b 'lJ'W zj-'1'1::; 1~rl1A11:l.Jbb 'lh1..J'i1'W bbrt::;~ltl B\91'l1f1~ ?IB-'l'IJB-'l rl1 

A11:1Jbb'll1'\J11u'1::; 1~ri1b~mb~t.1-'lbU'Wm\911~1u ('lB-'ll"11?1\9l'l1'11'l~ 1911.b;uru, 2545) 
"' v 

?l\9l'lfl1TVl1G'11'W b D t.1-'l b 'lJ'W)..J1\9l 'l~1'W 
'U "' 

sn~J(x xf 
n-l 

x AB im;Jrt ( "11~ 1,2,3 .... n) 

x AB Albil~t.Jbrt'IJAtW\91 
" n AB "il1muoLJ'B:1..1riVi-'lVl:1.Jl91 

'U 

2.6.4 fl1Wll91?1B'lJ1A?lbbA1{ (Chi-Square) 

(3) 

fl1'l'\/1191?1B'lJ 1Ambm{ (Chi-Square) b U'W fll'l b '\J~t.J'lJ b l1 t.J'lJ b ~B'Vll91?1B'lJA11:1.J~:l.J~'Wlh::;Vl11-"J"11bb u11ii'u 

(Independent variables) nu"11bbU'l\9ll:1.J (Dependent Variables) 

fl1'l'Vll91?1B'lJ?l:l.J:i.J~)l1'W'l.IB-'loLJBJ;jrtf1zj:1..1"11B ~1-'l?IB-'l flzj:i.J (Two-way Classification) fl1'l'Vll91?1B'lJ 1 u mru 

"11 bb u1?1B-'l"11db uum1'\/ll91?1Bu b ~Bl9111"11 bb u1?1B-"J"11d:i:Jm1:1..1 bMmiB-'lVl~B~:1..1~ui5nuVl~B hJ ~11:iJ~:1..1~ui5 
'U 

n'WVl:l-llt.JA11:1.Jl1 b U'WB?l'l::;'11fln'Wlil-"JtT'WU1-'JA#-'J b 'l1~-'l b~t.Jfll1 fl1'l'Vll91?1B'lJA11:1.J b U'WB?l'l::;oLJB:l.Jrt ~1~'1::; B ~1 'W 
'U 'U 

1::;1ilumwJqJ~~ (Norminal Scale) zj-'lB1'1bU'W"il1u1um1:1..1~ ~l91G'11'W 1'Bt.1ri::; n1~191mb~r1::;"11bbU'l'1::; 

bbU-'lbU'W 2 fl~:1.JVl~B'\J1::;bf1'Vl~'W1'\J b'll'W bVH'1 ('1J1t.1 - Vlru-'l) nmWlm1~mn ('\J.\91~ u.1'Vl '\J.bBfl) '1::;1~1'\Jbb'lJU 
'I v 'I 'U 

bllu 2 x 3 1il-"JtTmubbuum1ibm1::;i1m'1bll'W1~Vlmm'llbbuu~uB~ nu"il1mufl~:1.J'l.IB-'lbb~r;i::;"11bb'll1 b'llu 2 
'U 'U 'lJ 'I 

x 2, 2 x 4, 3 x 2 bll'Wlii'u (1B-"Jl"11?1\9111'111~ 1911.nr;it.11, 2549) 

fl1'l'Vll91?1BU1191t.ifl1'l1i?ll'l'l r\'1mru x 2 test. 
'U 

x2 = i: I (au -E,J2 
i=I j=l Eij (4) 



r, 

Ci 

n 

= rh?1~&11flmbrn1 

= ffJ1lJ~~1~"'il1flfl1'J6"\lbfWI (Observed Frequency) b'Wbbm~ i fleJ~lJU~ j 

= Fn1lJ~~fl1~Vll\l (Expected Frequency) b'Ubbm~ I fleJ~lJU~ j 

= ~ffJ1lJ'VeJ\lbb'W1bb'W1'LIB'LI (Row) 

= ~ffJ1lJ'VB\lbbmbb'U1~\JVl°1BVl~fl (Column) 
' ,, 

= A11lJ~'J1lJVJ\JVllJ~ 

d d II 
2. 7 n1':i'Vl'U'Vl'J'W'J':i':irum':i:uvlbm.11"lleN 
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Yl11'w.Ju 1-:i~'l"J'JlJ (2533) 1~i'lm11?1m'\l'J fl Tn11i ~t.1.ff m1 t.1'W'V ei-:i fl 1 b-:i b1t.1utl1::rilJillfl'l':f1 6"'ln ~ 
" 

b tl1t.1u b V1t.1uuruV11eitl?1'J'Jfl mi:: m1iJ~ei-:i fl1'J b 'W m1v11i~t.1.ffm1t.1m::wJ1\lfl'J~?IB'Ubb61:: fl'Jl'1l1fl1'J 11-:i b1 t.J'W 
v 'I 'U 'lJ 'U 

1u h'lb1t.1utl1::riiJillfl'l':f1 l~t.11offbfl~ei-:i:Wei1 um1i~mlJmbuu?1eiumiJ zj-:i:Wei8 2 '1!~ AB bb'UU?leiumiJ~1V1-ru 
" ' 

fl'J~?IB'LI bb61:: bb uu?leiumiJ ~1Vl-ru mi'1l1m111 -:i b1t.1'W ~'1m1i~ t.1'\l'JUl 1 fl1:Wm1 bbnu ruV111 uim1t.J'W1 ~ t.1 
'U 'U 'lJ 'lJ v 

15m1v11i~t.11ei t.161:: 38. 90 1tl bbuum1v11i~t.1~'Llt.1lJ biAei m1i~m :a-:i~111"'il b~ei-:i~v11~1'Wmm~mnu fl1'J 
" 

~~n"'ilm'JiJfl1'Jb1t.1ufl11?1ei'W bfl~ei'l:Wei~bimfl AB bb uu6"-:ibfl\9lbb61::u'U Vifl~?111'11~ t.1~i~mei-:i ~'1m1i ~t.1 
" 

mm1ri 1offbbnurum1m m::~u'\l'Jei 1 off uruV11 bb61:: eitl?111fl 1 'Wm1v11i~t.1.ff ub1t.1u'1Jei-:im ~1mmh::mrubb61:: v v 'I 'IJ 

bt.111m b"'il~ruuru (2538) 1~illfl'l':f1B'IAtl1::fleiu~6"iJ~'Wfinum1v11i ~t.J 1 'Wiub1t.1'LI'VB\l A'JlJ5t.JiJ ill mn v 'I Q.J 'U 

b 'Wfl'l'lb 'Vl'Ji'liJVl1'WA'J l~t.1 b lJ'UA'J~?leim~tl~ruru11 'VI~ bA t.1'1'11i~t.11 'W .ff'W b1t.1'WV1~\l "'ilum1ill fl'l':f1 l\\'1m'Wei81-:i 61:: 'I 'U 'lJ 'I v v 

A11iJ 1fl11iJ?llm'Jri bnt.11 nu flWvl1l~ tJ 
" 

1"1.fl 1 '1lfl Dt.1::6"'U~ (2539) 1~illfl'l':f1u"'iJ~t.1~ b~t.11-V'ei-:inumTv1'1i~t.1'Vei-:i A1tl1::riiJillfl'l':f1 6"'1n~~1il'fl-:i 1'U 
' " 

m1tl1::riiJillm~n~'!Vll~b ~t.1-:i1 VlJJ l~t.11 off b 'VIAUAm11~m:a-:itJ~mrubA~ei'l:Wei~1 off AB bbUu?leiumiJ bb61:: bi 

b 'VI Ail A m1i ~ m :a'l fl rum'\l'J 1~ t.1 bi bb m m16"iJm'l':fru bb'1:: bb uui bfl11:: i.f-:i 1'Wi ~ t.1'V ei -:iA1 fa t.1 ill fl 'l':f1 "'il1flfl1 
' " " 

~v'i1i~t.1 fl1~1J.Jv11i~t.1 ~u~V111V1°1eifl1~1t.1i'1f1 m1 bb61::ufl611 m~ b~ t.11-V' ei-:i ~61m1ill fl'l':f11"lu11 u"'il~ t.1 ~ 'U 'U 'lJ 'lJ 'I 

b~ tJ1oVeJ\l nu fl 1'Jvl1l ~tJ'VeJ\JA'J AB b 'U~1'UIPi'1 A'J~vlll~tJ 1~bbri fll'J b lJu~:W bb 'J\l"'il\l b"'il 1~6"iJfl'Vlt :Wm1m lJ'U 
'lJ 'U'U 'lJ 'U er 

i!fli'V1m1 :Wbb 'J\l"'il'l h"'il1mnm&lm•1 zjm~t.1\lbb'1:: m1b~eiu.frm~m~eiu b ~'LIAruri1 bb'1d1:: lt.i'Vu'Vei-:i m1i~t.1 
" ' 

:Wm 1iJ n 'W 1:: b'u t.1u151 ~ t.1 :Wm 1iJ'\l'J 1eiiJ'VI1-:i?lm'\l'J m1m lJ'U ei8 -:i 1'U~tl nu&l bb61:: ?l'Vm'\l'J ~1-:i m t.11 'W ~1u 
'U 'U d..I 'I 

ei-:ir1tl1::fleiu~mn'W 1'Wm1'1'11i~t.11~bbri b~'W'Vl'LI nm ~tl~mn bb Vlfl\lfl'LIA1'1.VeiiJmb61::Aru?liJ~\911m:: b ut.1u 
cM 'I 'U 'I 
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'lJ el-1Vl1-1 'Jl 'll f11 'J 1'LI1'11'1...! 1m-:i ?11'1-:i LL'1::: 'J:::'U'U'U'1vr1 'J 11'1 LLri f11'J11'1 fo f11'J~-1L?l1lJ'<\)1 f1~1LJ f1-11'U f11 'J 

tJ 'J::: t:JlJ?i f1'\'.J'1 LL vi-:i'll1 ~ ~1U f1-11'U f11'JU'J::: mJ ?i f1'\'.J'1 ~-1 Vll\91 ~1U n-11'1...! f11'JU'J::: t:llJ Pi f1'\'.J'1el 1 Lil el LL'1::: m 1?f-:i L?l1lJ 

'<\J1f1Vl1-1 b-:i L1tJ'UeJ ~1-1 bVllJ1:::?l:w LLm~ 1 ul'l1utJ'1'lJVl'1JeJ-1f11'J'Yl11~tJ 11'i'LLri f11'Jil?lm'V'lLL1\9l~eJ:WVl1-1l'll1f11'J f11'J 

?IULJ ?l'U'LI'<\11 n ~'lJ '1V111 m1:i.J11:i.Jrlei '<\11 m f! ei'U 11m 1'1...! LL'1:::m1:::~il m1lJ~ei-:i m11.U-:11'1...!1~ tJ 
' 'U 

u11ru ~lJuei tJ (2540) Pi n'tt1~\9lJmei-:i r'iu1::: neitJm1u1::: d'.im1'LI1~tJtJDu~m11'LI~m1tJ'LIfatJn11 

G1lJm'ttru 'V'l'lJl1 eJ-:JrlU'J::: f1 eJ'lJ'lJeJ-1 f11'JU'J::: L:iJm 1'Ul ~tJU nu~ f11'~· 1 'Uim'1tJ'UU'J::: f1eJ'lJl'i'1 tJ flDJ?llJU~'lJ el-1 fl'J 
:;J ' 'U 

m:::m'LI n111 un111 Lfl11:::-vlu q,iV11 m:::tJ1'Um11 'Lin11~\9lJ'LI1'Lil\91 m1:wu1::: fo'1ltl'1Jei-:i-:i1'LI1 ~tJ m:::m'Um1 

LLfl::: f111\9111'<\J?leJ'lJt:-J'1-11'Ul'll1 m1m1:w~ n~eJ'l'lJ ei-:i Lei n?111 ~ru~n'ttru:::~~1r1q,i'1Jei-:i-:i1u1~tJUDU~f1111 u.fr'U 

L1tJ'LI 

?lf1111'\91tl ~m 'lltJ (2543) 1\'l?in'tt1?1m'V'lUqJV11 m1:w~ei-:im1LL'1::: LL mvi1-:im1'\i\'11~ tJUDU~f111 LLf!::: 

L11 L?lu ei~u bb 'lJ'lJm11 ~tJuDu~m1~1V11''lJ m1~\9lJ'U1fl~u1:::t:JlJfin'tt1 1\9ltJ 1 '1l11-:i L1tJ'LIL tJ'U ]1'U '<\J1n 11-:i L1 tJu 

tJ 1::: t:JlJ Pi n'tJ-1 3 LL vi-:i 1'11 tJ151 ~ m :V-:i fl rum'V'l u1::: neitJl'i'1tJn11Pi n'tJ-1 Lein ?111 LLfl:::1 ~YI Y'ltl n 11G1:i.Jm'ttru 
' 

e'.J L zjm'll1ru LL'1::: n 11?1 f1'tt1mfl?l'U1lJ t:-J'1n111~tJ'V'l'lJl1 ?1m'V'lm1'\i\'11~tJil~-:iLL LJLJ'Yl1flm~ m LLf!:::'\i\'1 L tJuVilJ 'U v 

~w1tJ1 mLr;:i::: ntJLJflfl'1mtJ'Liei n 11-:i L1tJ'LI zj-:i~1'LI 1 Vlru L um~ei-:i L~ m ntJYin'tt::: 1 u1'1l1flru\91Y'11?1\9l{Yln 'l'.J'::: n11 
' v 

~ei?1111 'Llm'tt11 VltJ LLr;:i:::uq,iV11'V'l~~m1:i.Jum'1tJ'LI fatJ1TI~fl~ 1-U f1ei m1~111"1Jn11fin'tt111tJmru n111~tJ 
LL 'lJ'lJ~-1Vl\91'1eJ-1Lrn::: m11~mLf!:::~\9lJ'U1'Ul\9lm1lJ uruV111 'Lim1'\i\'11~t.JAei A18-:1'1J1\9lfl11lJ1' m1m'1!1h m1 

v 'U 'U 

1'J-:iL1t.J'U 

tJVli5Y'11?1\91{'1l1~ 1:::tJ::: 20 tJ ('V'l.Y'l.2560-2579) f111lLfl11:::'Vl?lm'Uf111ruLLfl:::?lm'V'lLL1\9l~eJ:W'1JeJ-1 q 

u1::: L VlY'11 'UU'<\J'<\JU'ULLfJ::: LL m 1 UlJ'lJ1'lJVI LLr;:J::: L~el'U 1 'IJ f111~\9lJ'U1Jl1 tJ'UeJ nu1::: L VlY'l~u1::: L VlY'11 Vlt.J'<\J::: ~ el-1 Lt:-J :v ru 
q v 

u-:1~11 u1::: L vif'f 1 vit.JiJ"IJ\91LL ~-:iVlmt.J l'l1u zj-:1V11nilm1~1L 'D'Ut.JV1i5f'11?1\9111 'LIL :V-:i1n~ L V1:i.n:::?1:wn"IJ:::'Yl11 ~u1::: L vif'l 
' ' q 

1VIt.J?11m1t:J 1.Uu1::: fo'lltl "ll 1nfan1 ?l~ Lfi \91 ~'LI '<\11 n n11 L tJ ~ t.J'LILL tJ f!-:J 'lJei-:i ?imu n 11ru1r;:in1un111' n'tt111zj-:i 

t:-J'1U1::: 1t.J'lltl LL vi-1'1l1~ LLf!:::oLJ'lJLfl~eJ'Uf111~1'lJ'U11 ~u1::: b Vlf'!Vl'1\9l~'U'<\J1f1tl'lJl'i'f1m1lJL Vl~eJ:W~1 fldllJ 1:!.l?l:W\91'1 
' ' 

m1?1 f1'\'.J'1 LLfl:::6'1'1JJl1'\l'l~~'U 1:::'lJ'lJL~eJ f1'1 1 umeJ'lJfl~11 VI m '1i'mL ~-1 LL'1:::ilfl11:WVl'11f1Vlf!1tJb :V-:ifa 1 f'!tl LL~1 'LI 
' 'U 

'lJru::: L~mn'UniJ "ll\9leJeJ'LIV1mt.Ju1:::m1 ~~ei-:i'IJ~\911 ~Vl:w\911 tJ 1\9lmi:l'V'l1:::'<\J\9lefom m=i1dL~mt:-J:Vru ntJ.!lt.Jfln fll:W 
'I 'I v 'I 

1 mu LL 'lJ'lJ 1 Vl:i.i 1 LL'1::: f111 LL oLJ-:JoLJ'U ~1'ULL 1-1Jl1t.J 1~'1 f1 H'V'l1lJLL\9l'U n'<\1:::?11'1-:if111lJL~tJVl1tJLLf!::: L U'UeJU6'111fl~eJ 
'U ' ' 

f111~ \9lJ'U1U1::: L Vl f'! 11'1 LLri f111 bu~ t.J'ULL U'1'11fl1-1?11'1-:iu1:::'1l1 m?iG1-:ifllJ ~6'1-:Jell tJ el ~1-1 ?llJmru 1 'U1::: t.J::: L1 m 
'U 'll'U 'I 'U 

15- 20 U ~el'<\J1f1d1u '1JeJ"IJ1tl\91\'l1'UVl1''V'lt11f1'l~-1LL1'1-11'UbL'1:::Vl~'V'ltJ1f1'li511:W'll1~ t:-Jlii\91Jl1'\l'lf111t:-Jlii\918-1~1 
LLfl:::m1~\9lJm LLfl:::m11 '1i''LI1\9lm1:i.JiJueit.J m1mV1m Y!eim11~mLfl:::~l'lJmiluei t.J LLfl:::iluruV11A11m VI~ eilJ 

' v 
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~11 t1~l'U\?i1..:i 1 m1~?f..:i~~ 11X'lJ1~fl'J1:W?ll:iJ'Flfli.'!:lJ1'LliJ'LlVl1 mr..:iri:w ~~F111:Wi.'!1:W1'H1'1J€1..:JVl-r~t.Jlmmfl~cJtJ..:J 

~1 1fl1..:i?1{1..:i~t1'11t1 1~uu fa~i.'!~ n~ bb~~u'1m1V11..:i~..:ifl:w t'T~lii'€1~ t.1m~~uflrum~€1 81..:ivi"-;i~~ 11:w~~ m1:w 
"' ' 

ri €l'Llbb€l'IJ€1~ m1u'1vt1111'1Jm1bb~t1~t1 ~t'T~ tii'€1~ b 1 ~tli]~tl1~um1'1Jn11 bb~~m1 dfo~ b ~€11-M'bn~m1u '1vt11 

11'1Jn11bb~'Ll~t1~i1tl1~~V15m~bb~~1tl';/~1i.'! i;,~fl€11-rtJ'1i't1 brn~m1tli]~'lln!11~ b ut.Jrnrn~fl!]vtlllt.J 1-M'Yi't1?1:i1t.J 

~~-d'b~€l'Ll 1'1l bb~~n11 b'll~t.J'Llbb tl~~mt.J'Ll€1 n~6'11fi'qJ ~~~ b U'Ll fan1i.'! flll:!Jb~t.J~ bb~~m1:wV11V11t.Jl?i€lm1~ oo.Jm 

tl1~bV11"11Vlt.J1 t1€l'Ll1fll'l 1m~t.J~ 20 tJ.LJ1~vtu1 mV1 m~ bbi.'!famill'l'ltl~b-LJ':w-LJ't1~t1€181~\?im~€l~'W'rnut1 fan1i.'1 

V11~n11fi'1brn~m1i;,~V1'Lllllfl~'Ll bb\9lbt1'1Jru~b~t.J1nt1ntii'€1~'ll-ru~11'J.1?11mwbb'll~.Vt11 t1l'lm~ fan 1 {~1mb~t11-M' 
' 

1~ n1111:wn~:w bl"11~'1n"il 1 t1.fl:!Jmfltl11 tl?im1:w b zj€l:w fo~VI m~uu:w 1fl~t1tl1~ n€lun'Um1~ l"lt1811:wrl 1m"il 
'I d.9 'U 'U 'I 'IJ 

V11~ bl"11~'1n"il famfl~€lt1t11t.1m?ibm ;gt.Jnb llt11€lmi.'!~tl1~ b Vll"11 V1t.J"il~'IJt.J1t.Jfl11:w11:w:iJ€1 b ~€ln11~00Jmtl1~ b VII"! 
"' v 

1-Mn11vtu1mn~t1 

~t11'111 fl~1t.J~~.v (2556) n~11bbc1~11bb:W'11 bVlfl fo fa~~~n~11"il~b~€1€l'1mt.J 1-Mnun11~~!?1€1~€1?111~ 
11~b ~11:i.hhnvn 1mbb!;l~i.'!mt1~1~vt11~e'.rb1t.Jt1nue'.r?1€lt1 bbl?it'T~'jt<ju11bllm V1ri 1 t1 fa~~t'T..:ihi1~fom1:wi.'!t1 h v v 

mnt! n"il1n~~ e'.rb1t.Jt1 bb~~ e'.ii.'!€l'Ll zj~m"ilbn~"il1nm1:w8~ t.J1n 1 t1n111.rr~1t1 tl1~ n€lunum1:w b"il'1ru n11vtt1V11~ 
'U 'U 'I v 

'Lll\9lfl11:W~l'Llb Vlfl 1 'Ll fau~b~:Wlllfl~'Ll vh1-M'e'.rb1t.J'Llilfl11:Wi.'!'Ll h 1mVlfl1 'Ll fa81'llbb 'U'U 1 'Vt~ bb~~~1e'.ri.'1€l'Llb€l~n v v v 

'jt<jmm:wvtlbb mV11~~\91€l'Ui.'!t1ml?i€lm1b tl~t.1t1 bb tJi;,~'IJ€1~ b Vlfl 1 t1 fa~ b 'lit1 b~mnt1 11:w~~i:lt1Jvt1m1:D~n11b1t.1t1 
m1?1€lm~~u'll'1t1Jt1Jll'ln t1tl1~ bVll'11 Vlt.J 

~t16Pi'n~ 'l"'l!;li.'!1-r:wci (2543) bbi.'!~~ 1-M'b~'W11 m1:D~m1b1t.J'Wm1?1€l'W'll€1~ 1 V1t.Jn1~~tl1~?1ui:lqJvt11n~~ 
zj~"il~M€1~ b 1..:ibbm '1l vt1€lv11b 'Ll'W n11tln1tl n11b1t.J'Wm1i.'!€lmbi;,~m1b1t.1'W{€181~b1..:ivi1'W tii'€l~vf 1b i1'Wm1~~tii'1'W d.Jv v 

6'11vtfot! nPin~11~ ~u'll1qj t1J11'11 flru~fl~l"lli.'!1'11:wvt11V1t.11~m1'1Ji\'!]:wvt1?111ri1:w~lii'€1~Pln~1 b -d'€1V11~~1~1 

b'li'W m1:w6'11fi'ru'IJ€1..:Jl'lll;g'jf<jf11 'UVl'UlV1vtu1V1 m1~~l'W'IJ€l~fl1 ~OOJ'Wlfl11'1J€1~1'1l1;g~m flru~n~ru~'IJ€l~fl1 
v 'U 'U 'U 'I 'U 

~ ~ b U'W ti1'W1vrn e'.J i.'!€l'W 1~:D~vh~m ~€1 ~oo.Jm n11fi ~1bfl11~'1-i'IJ €1 ~ e'.J b1t.1'W bb!;l ~ 1~tl~'Utl1 ~ b -d'Bvt111 t.11'1111-M 
v v ' 

VJ'Lli.'!:iJ't.J 1~t.1mPi'mV1flfofa8~ilm1:wVit1i.'!:i1t.J 1.rrnu41t.J A€1 Qbili;,rii;,1?1~:w (Google Classroom) zj~bU'W 
b Vlfl 1'W1i;,8~BBfl bb urn ~€11-M'fl1e'.ii.'!€l'Wi.'!lll11titl1~vtt'T~b 1m 1 'Wm1:D~1~ b ut.1um1b1t.J'Wfl11i.'!B'W bb!;l~fl11~€li.'!11 vv 

m1:w b vtlll~i.'!:w~ €1 ~1 e'.J b1t.Jt1 bb!;l~ e'.r?IB'W~~ 1 md'IJB~ n111 .rr~1'W m1:wfi':w ri1 fi':w b 1m bb!;l~tl1~ ~VIB.fll~ 1 t1 n11 
'U 'U 'I 'I 

'll1~b:IJ'Ll~!;l 

fl1€l'U bb m A~~1~"il1nfl11Pin~1~1'W1:D't.J~ b~ t.JloLJB~ 1 'Wn11 bnm1m1:w-LJ'€l:w~~i;,n111:D't.J"i11 nt! nPin~1 
v 

~ l'W m1:w~~'jt<j€J 1"il 1 t1n11 b1t.1t1m1?1€l'U bb urn~:w A€1 n11-r'U b€ln?111"i11n~tl~1iibb1m ~€1 tl1m b1t.J'W 1 t1~tl~1if 

i\' ~ 1tibb~~n11?! ~ n 1Tu 1'W"i11 n b~m ll'W n 11?! ~ m1u1'U~1'Utii'?i ~ ~ l'W vtu1-M'€1~'1J €1~ €11"i1118 e'.Ji.'! €1'W bb~~ n111l1 
v v 
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b ~m Utlfll':iDeN fl'Wf11':if'l'W tlV!ltJ'LJel\l\ll'W bbm~ 1 u'lhr'il'U'W?!l:IJ1':if1Vl~?fel'Ufl11:1J1' ~l'W Google Classroom 
" ' " 

b ~el b uu fl~ bb umnu 1 Vf nu-Un Pi n~11m~ tJ~u nPin~1m:i.n':ifl~t:-Jn'LJ el\I m':ivl1 brnuvi~?1elui!u 
" 

el81\l 1 'Jn{9)1:w m':i 1 i1.h~ fo'1ltl~1n 1elm?t~bn~~ul?ielm'J~w.J'WTLl':i~ b vif'l brn~ m'Ju1V11'J ~~ m'Jm1:w 

b~tJ\I el tJ1\l~U':i~~'Vl5.fl1'V'l,r'U U':i~ b 'Vlf'11 VltJ~l b U'Ul'i'el\l~':i~'U'Uf11'J'U1Vl1':i ~~f11':i flll:!Jl~tJ\I~ bfl~~lfl f11':i 

bA~el'W~ltJel 81\1 b?l~bbn~':il ~ b ~l'LJel\lti A'W b~'WVl'W .rr el:wr1-LJ11?11':i el\lfiA11:w1'bbn~ b VJA bu fo ~ bbn~~'W f11 bbn ~ 
'U 'I 'U 'U 

u1n1':in\l'Vl'W bbn~l'i'el\11 VfA11:w;;11Aru num':i~w.J'Wl l'VltJ11"11?!{9)~ b'VIA bu 1n~ f11':i1~mbn~~w,im bbn~f11':i 
' v 

~w,imu1{9lm'J:w:i.nn~u b~el 1 Vfm:i.n':iwl'11'V1u f11':ibU~tJ'UbbUn\lb'VIA 1u16'1~bb6'1~'Wl{9)fl':i':i:W?!iltJ 1Vf~~bbm1 'Ll:w 

~~ b u~tJ'Ubb Un\I bb uui1u'V'l~'Ubbn~'V'l~f1 fo:w ~\I~~ v1'11 Vlf11':ibb oLJ\loLJ'W~ m1:w tJ1nmu1 nm n~u bbn~V!l n 1iJ1 b vi1 
" 

'V1u f11':ieJ1~~\I t:-J6'1 b~tJ~l nm':im:i.n 1 off 1iJ b Vim~ ?f:W vi1:w nm\I f11':i b u~tJ'Wbb Un\I eltJl\l':il~ b ~l'LJel\I m~ bb?f fan 

u ':i ~ b 'VI 1"11 'VI mt:-J ~ty uqi V11 ;;11 A ty Ael A'W1 vi tJ~ rum'V'l fl\I ~1 fl' \I~ A11m u ':il ~ u 1\1 bb6'1~ e) el'W 1 Vil \?l el f11 ':i 

b u~tJmb un\IV11\1?1mum"Jrubf'l'J'ij1Jfi~ vi1\l~\IA:IJbbn~1 (i),J'Wli':i':i:w A'W 1 'VltJ'LJ1~'V1n~~ bbn~ ~6'1tJV1u ~ 1 um'Jb~el n ... ' 
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'IJ'Vl'Vl 3 

e:it1n-arubb~~1fi~1bih.m1-a1~a • 

rn11~t1ri#.:idb ll'L!rn11~t1 ~ mn bu'1t1'Ub t1mJ ~'1~:J.J{]'V1Bvn:i fl11b'1tJ'L!l'1J1l?t~1m m1:J.J mrirn1~ mn 
2 tJ 2560 riru:: b 'VlA fo fa8~1'1?!1Vlm1:J.J :J.J'Vl1l'Vlt11~t.111'1J.il[]~\J'1?1\!m1:J.J 1::V111.:ifl11Hl'rn1 b'1t1'Llbb'U'\Jfl11 

bn'\JA:: bb 'L!'L!bb '\J'\J b~:J.Jzj\!U fl~fl'el-1\J::1(iH'rnei fl?!111 'Ll~€J\! b'1tJ'L!bb'1::vl1\!1'L!~\!€J1\J11tJl(il tl~€J\!U1\! 1'L!:J.J1~\! 1 'Ll~ 
'IJ 

Gooole Classroom ~~€J:J.Jtl'\Jfl11b .U1b·ih~m'1t1'Ll bb'1:: b ~ei 1 ~\!1'L!l~tl'\J11'1ll'lt1U1:: ?l\!rl bb'1dJrirum~ ?!\!?! (il 
:::> 'I q q 'ti q 

ITT~tJ~\! 1~n1'\Jl'L!(illTI~1b'Ll'L!fl11'Vl(il'1€J\! (i]-:i\J:: 1~fl~111'11:J.JU1:: b~'L!~eJ 1 ud 
'IJ 

3.1. u1::'1J1m 

3.2. bA~€J\!:nei.ffim'L!fl11l~tJ 

3.3. 1ti~1b'Ll'L!rn1'Vl(il'1ei-:i 

3.4. rn11bm1::,,joLJ'ei:J.J'1 
'IJ 

3.1 tl':i::°!l1m 
Ufl~fl'e!-11::(i]'\J'l.J~urnnl'l11'Ll11t11'1111'?1(illl"11m1:J.J .f11Afl11~fl'el-1 2 tJ 2560 riru::b'V1Ab'L!fo8 

v v ' 

3.2 bfll~ei.:i1ieivibii'l:wm':i1~£J 

bA~ei-:i:nei~1m'L!fl111~t1ri#-:id ~ei bb'U'U?teium:J.Jriei'L!fl11tl1 Google Classroom m1m'Llfl11b'1t1'Ll 

fl 11?!€J'L!bb'1::VI~\!fl111 off Google Classroom b ~ eil' (il ~'1~:J.J {]'VlB'Vl 1-:i fl 11 b'1 tJ'L!l'1J1l?!~11"11fl11:J.J 6/kw 
11t1'1:: bBtJ(il 1 'Llrn1?1~1-:i bA~m:nei (i]\!'\f 

i. bb~'L!rn1?1ei'L! 1(il ti 1 ifl1'H1tJ'L! b(iltJfl11?1~1-:i bb~w111?1ei'L!~1 m 'L!fl11'Vl(il'1€J\! ITT~tl 1~~1 bu'L!rn1?1~1-:i 
'IJ 

1'11:J.J.&'L!t'lei'L!~ei 1 ud 

1.1 ~fl'el-1Vl~fl?!t>11b 'VlA fo 1'18uru<V1t>1 ?11'1111'1111'?1(illl"1Jm1:J.J (V1~fl?!t>111 V!J.i 2559) bb'1::r11eifiu1t1 
'IJ ' 'IJ 

11tll'1J1l'1J1l?!~ll"11m1:J.J (ENGl211 : Engineering Materials) 
,, 

1.2 ~fl'el-1oLJ'L!t>1€l'L!fl11?!€l'L!'11€l\! fl11b'1t1'Ll riei'L!fl11tl1 Google Classroom m 1 m 'L!fl11b'1t1'Ll fl11 

?!eJ'L! bb'1::Vl~\!fl111 .ff Google Classroom b(iltJfl11~bb\J\!oLJB:J.J'1fl11bnm1m1:J.JA::bb 'L!'L! bb'1::fl11~-:i-:i1'L!~\!?le:i\! 
'IJ 

1.3 fi'1Vl'L!(ilbb~'L!fl11?!e:J'L!bb'1::?!~1\!bb~'L!fl11?!e:J'L! 1-ffnm?!e:J'L! 16 A1'\J A1'\J'1:: 3 -ti'1b:J.J\! blJ'L!b1'11 1 

mrib'1t1'L! 1 mb~'L!fl11?1ei'L!\J::u1::flei'U~1t1 

1.3.1 \J(ilJ.i\!Vl:J.J1tJ'U€J\!11tll'1J1 
' ' 
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1.3.2 rl1elTIU1ffJ1CJl6111 

1.3.3 bb~'Llfl11?1el'LlbbG'l~fl11'lh~ b:IJ'U~~ zj\l b 'Llbb~'Lli'l~'Lll'lel'Ll b 'Llfl11?1el'Ll \il\ld 

1) ir1oVffffi ~?lel'Ll b 'Llbbl'i~~fl1U 

2) '11m'Lli11mvtl ~?lel'Ll b 'Llbb~~~ir1oV'el 

3) n;um1:wm1b'1CJ'Llm1?1el'Ll 1~mbu-:it!elCJ1~bll'Ll 

(1) riel'Llfl11tl1 Google Classroom 1~mbU-:JbU'Ll'ti1-:i~'U Ael vl1fl11btlUfl~bb'Ll'Ll bb~~ 

fl~ bb 'Ll'U?lelU ~-:Jbb~?l'\Jm~~ 1-9 zj-:JOJ~eltlb 'Ll'li1-:Jfl11bU~Jl1flb'1CJ'LlOJ'U~'lfl11?1elUflm'lmfl fl11btlUfl~ bb 'Ll'Ll 
'U 

o;i~v\'1m1btlUfl~bb'Ll'Ll 50 fl~bb'Ll'Ll '\J1~nelu1'\J~1CJ fl~bb'Ll'LlbtlU 25 fl~bb'Ll'Ll brn~fl~bb'Ll'Ll?lelU 25 fl~bb'Ll'Ll 

(2) Vl~'lfl11tl1 Google Classroom 1~mbU'lbU'U'ti1-:i'\Jm1:J Ael vl1fl11btlUfl~bb'Ll'Ll bb~~ 

fl~ bb 'Ll'Ll?lelU ~-:i bb~?l'\J~1~~ 10-18 zj\IOJ~ el tJ1 'Ll'li1-:iV1~\I o;i1nm1?1elunm-:imflOJ'Ll~-:im1?1elu'\Jm wnfl m1 
'U 

fl~bb'Ll'Ll 

2. bbUU'Vl~?lelUl~~~?lmrv1iVJ1\lf111b'1CJ'Lll6lJ1l?l~ll'11m1l.l (ENGl211 : Engineering Materials) 

b U'Llbb uu?telumm ~elu11 '\J1 ~nun~l.lirni'ln~11~\ilu'\J'1ruru1"111 m-1 CJl61J1l?t~1mm1:w mflm1i'ln~1 2 tJ 
'I ru v 'I 

2560 flru~b'Vlfl 1 'Ll fa8~"1?11V1m1:w :WVl1l'V1CJ1~CJ11611.tl!]Yl\j~?t-:ifl11:w '11m'Ll 16 fl'Ll zj\10~CJ?11'1-:i~'Llrn\l 1~CJ 

i'Jm1?11'1-:il'l1:w~'Lll'lel'Ll~el 1 ud 

2.1 i'ln~1Vl~fl?ll'l1b'Vlfl1'Ll1~8tr ru'11>ll61J1l?l~ll"11fl11l.J rl1elTIU1CJ11CJl61J1 b ~ CJ'Ll bb UUl 1"11 fl11l.J 
'U ' 

(ENGl211 : Engineering Materials) bb~~i'ln~115?11'1-:ibbUU'Vl~?lelUl'lJ1l?t~1mm1l.l 

2.2 ?11'1-:JbbUU'Vl~?lelUl~~~?ll.J~'Vlt'Vl1-:Jfl11b'1CJ'Ul'lJ1l?l~ll"11m1:w '11m'Ll 23 oVel 1~(JeJ1~CJl'l111-:J 

l bfl11~Vl1 'Ll'lJelU b 'lJl'l'lJel'l b .Q'elVl1l'lJ1 b ~ CJ'Llbb UUl\"11 fl11:W 1~ CJrl1Vl'Ll~'11'Ll1'LloVel?lelUOJ1flfl11:W?f:wvt'U51~Vll1-:J 
bdelV11num1:w?11m1t1~1'Ll'j/\JVJTIYl?i'CJ 3 ~1'Ll Ael m1l.l1' m1moV'1h bb~~m1t!11'\J1~ \il\ld 

' 'U 

t'Utl'Vl1 

., 
m 1b-if1~ 'loVell.l ~OJ 1 notim1CJ'Ll 

'U 

... 
fld1:W'a 

7 

7 

6 

20 

'IJ 

7 

8 

7 

22 

8 

6 

6 

20 

' ., 
2.4 111~~m1 "111;u?telum1l.l b V1 CJ\l "11 \I l'll:W b il elV11mV11 rh lil'llil fl11l.l ?tel~ fl~ el \11~Vll 1\l-ir el r11 m:w 

nu~~'\J1~?1\lrlb~'l'j/\J~~m1l.l (IOC) bb~~fl~b~elfloVel?lelU~i'Jri1 IOC ~\lbbl'i 0.80 ~'Ll1'\J 
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3.3 15m';i~1bilum';i1~EJ 

3.3.1 U'.l::;'lJ1mvfl m tl\ll'Ul~t.1t!n~mjl',i::;\9l'U'lfiruru1(?111 tl'.i1t.ll'll11?tvi1mm'.i:lJ i11Afl1'.i~fflj1 2 tJ 
v v ' 

2560 ~-.:imm1t.1'U~'t,m~::;mm1t.1'Uumt.1:Wt!n~mn~,:rv1:1Jvi ~lm'U 16 A'U 

3.3.2 bA~ei-.:iih1~1 m 'U fll'.iU'.l::; b:iJ'U fll'.i b1t.1'U n 1'.i?f fl'U 1'UA~-.:id11iit otlbb 'U'U?ffl'Ufll:lJ 1 Vfu~(?IU'.l::; b:iJ'Ufll'.i 

b1t.1'Um'.l?tei'U'LJeJ-.:J'.l1t.11'll1 1?tvi1mm'.l:iJ lJ'.l::;nei'U~1t.1 4 (?leJ'U 1'1-.:id 
' 

3. 3.2 .1 bb 'U'U ?f fl'Ufll:lJ1 Vf u ~(?JU ',i::; b:iJ'U e.J~ ~:lJ ~VlB n fl'Ulb~::;Vl~-.1 tibbfl'W'W ~ bA-B''U Google 

Classroom 1m1t.11'll11?tvi1mm'.i:lJ 
' 

Google Classroom 

3.3.2.3 bb 'U'U?ffl'Ufll:lJ 1 Vfu~(?I fll'.lci-.:i bb 'U'U!Jn~vi/'.ilt.J-.:Jl'U neimb~::;V!~-.:i 1 otlbbfl'W'W~bA-B''U Google 

Classroom 

3. 3.2.4 bb 'U'U?ffl'Ufll:lJ 1 VltJ~(?I bb?fVl-.:JA11:lJ~Vl b ~'Ubb~::;.LJ'ei b?f'Uflbb 'U::; rlfl'Ubb~::;V!~~ 1 otlbbfl'W'W ~ bA-B''U 

Google Classroom b~flfl1'.i~Vlfl1'.ib1t.J'Ufl1'.i?ffl'U 

' ' 
4.50 - 5.00 :lJlffVl?fVl Vl1ei ~Vi?fvi 

' ' 
3.50 - 4.49 mn Vl1ei ~ 

2.50 - 3.49 u1'Unm-.:i 

i.50 - 2.49 ueit.1 Vl1ei hJ~ 

i.oo - 1.49 ueit.1~?1vi Vl1ei 1~~~b~t.1 
' 

fl1'.iU1b?f'Ufle.J~fl1'.il bA'.l1::;vf.LJ'ei:iJ~A~~dm~t.11~111 b?f'Ufl bM t.11n'U ~ru~n~ruvfl m 'Un 1'.il bA'.l1::;vi'.LJ'ei:iJ~ 
'U 'U QJ 'U ., 

fll '.i b?f'Ufl e.J~ fll '.il bA'.ll::;vloLJ fl:lJ~ (?11:lJ~1\9l'U \9l~u 
" 

3.4.1.1. fll'.il bA'.l1::;vl'Vl1Ailli11'W bA1ei-.:iiJei 
' 

1) Vl1ri1m1m ~t.1-.:im.:J(?ll:!Jb dei'V!1 (Content Validity) 'LJfl'l bb 'U'UVlVl?feJ'Ui'vie..i~ 
~:lJ ~VlB'\111.:i fl1'.ib1 t.i'Ul'lll b ~ t.J'Ubb 'U'Ull"ll m'.i:iJ 1vi t.1Vl1ri1~'l'lluri11:u?tei viri~ei.:i (IOC) 



I d J' Q..J Q.J _J .::::,I.:;:,, .::ii .<:::). 

rmn1:w I. VI !'N 1'11.:Jl'll:W b 'W el'Vll'Uel.:J I.I. 'U'U VI (9]i,'f el'LJ1 '9lt:-J6'li,'l:W~VIDVl1.:J fl11b1!'J'W1"1J1 b 'U!'J'W bb 'U'U11"11 m1:w 

1'ifi,'11>11h1b'W6'l~brn::;bb~:wbU611ii''W (Rovinelli and Hambleton) 
'U 

IOC 

L.R 
N 

IOC 
"£R 
N 

~ "llU fll 1 :w i,'J el M fl t1el.:i1:;V!11.:i .LJ el?! elU nu '<\JMU 1::; ?t.:i ~ 
' 

.:;::,, d v .d 
t:-Jm1:w fl:; bb 'W'Wl°111:WflM b Vl'W'Uel.:i t:-J b "1J!'J1"1J1ru 

'U v 

,, 
3.4.1.2 m1Vl1ri1i,'fn&1Vl'W1Jl'W 
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(5) 

' ' 1) Vllfl:;bb'W'Wbu~!'J (Arithmetic mean) 'Uel.:Jfl::;bb'W'Wbb'U'UVIM?!el'Ul'9lt:-J6'liK:w~Vl5 
,, 

V11.:i m1 b'1tJ'W1"1J1 b :UtJ'W bb uu1 m m1:w Vl.:i ri el'W?tel'W bb6'l::;mr.:i?tel'W 

flnb'W'Wbu~!'J (Arithmetic Mean) 1'if?11>11 

x 
~> 
N 

- I> x=--
N 

"' fl:;bb'W'Wbu6'l!'J 

t:-J6'ld1:W'Uel.:Jf1:;1.b 'W'W~'U 

'U 

'il1m'Wu nPi n~11 'W n~:wlil1 mh.:i 
' 

2.2 ~l'Wbrj!'J.:Jb'U'W:wll'ld~l'W (Standard Deviation) Hf?11>11 
~ 'U 

(6) 

2) Vl1~1'Wbrj!'J.:Jb'U'W:w11'11~1'W (Standard Deviation) 'Uel.:Jfi:;bb'W'Wbb'U'UVIM?!el'U 
~ 

' ,, 
1 M t:-J'1iK:w ~V16V11.:i n 11 b'1!'J'Wl'1l1 b :U !'J'W bb uu1 m m1:w Vl.:i ri el'W i,'lel'W brn::;Vl~.:J?lel'W 

d 
b:Wel 

SD= ~(x x}2 
n-I 

x ~el -Um.j61 ( lii'1~ 1,2,3 ... . n ) 

(3) 



cl 
'U'Vl'VI 4 

i:.Jf;lfi111:ij'EJ 

4.1 Am~1bmtirnViau~i;ia11q'V1~ riei'Ubbi;i~vi~.:i1-llbrnrw-1~bfl'Yi'u Google Classroom 1u':i1t11~11a~ 
1A'Jn':i':i1J 

1P11':i1.:ivi 4.1 fl11lbfl11~~.rre.iJ,Jm~tnnun11'lJ1~Lil'Ui;..i{;'l~:JJtiV1t rie.imrn~Vl~\11 iLLe.J'\AJ'\AJ~bfl-&'Ll Google 

Classroom 

SD x SD 

1. vi1u:i'Jri11:i.J1'm1:JJ L .rr1hvrn1ri1'l?11'1\l LL{;'l~flru?l:JJU~ Vll\ll?l~ 0.45 3.25 0.50 'lJ ' ' 
2. vi 1'UlJfl11:JJ1'fl11:!.J b-rr11 ~Vll\lfl'i~Ul'U fl11i;.J~l'lVI1\ll?l~l f"11 f111:JJ fl~:JJ 

'lJ ' ' 0.58 3.25 0.51 
Vl~f11 L'li'Ll favi~ '\Ale.J~b:!.Je.J1 b"IJ11iJf1 bb{;'l~l?l~b:a\l'lJ1~f1eJU 

3. vil'UlJf111:JJ1'f111:JJ 6-rr 11 ~ bb[;.J'U.fliJ?l:JJ~ {;'l'(JeJ\j b 'V'l?l bb{;'I~ fl11 bb 'lJ{;j 
'lJ 'lJ ' 

0.57 3.06 0.51 

4. vi1u:i'J m1:i.J1'f111:JJ L .rr 11 ~ f1 ru?l:JJU~V11\l fl{;'! LL{;'!~ m1 L~B:JJ?l.fll'\AJ'V e.i..:il'?l ~ 
'lJ ' ' 

0.44 2.94 0.52 

5.vi1ummi;itl1m1:JJ1~1m LJLJ-ru 1mu:fi11'l'lJ1~:il11u 
'lJ 0.54 3.19 0.50 

d 

x 

4.63 

4.56 

4.56 

4.5 

4.6 

bilJ;lf.I 0.52 3.14 0.51 4.55 

~1f11'11':i1\l~ 4.1 i;..i!;'l~lf1fl11lbf111~~fi1m1:i.JY1\l'V'le.J h 1 ufl11'lJ1~ Lilm.J!;'l~:JJtiVlt'Ve:i\l'U' nflln~1 iJri1 

f111:JJ.W\l'V'le:ihmn~u 1~tiA~LDu1mm~ 28.2 
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4.2 l 'l.f'fou l VivurH1~m1:unT<al°iEJ'LI riei'Uu~:::V1a.:i"l.lei.:i'li'nAm~11'U11v1"lf11a~1mn11:u\Pleim11 ii 
Google Classroom 

Classroom 

u u'l.rneiu m:u 1 l1ilil~'lh:::lil'Um1l°iEJ'Lim1aei'U"l.lei.:i11v1"!11 1a~ "' ,, "' .f11fH 'JEJ'U~'U .f11fHW'U 
• 

"" U~1EI 'JA'ln"a'J:U 
SD x SD x 

ll'U'Uaeium:u1l1ilil~'ll1:::lil'Um1L'li'1~.:i"llei:um:nn.ff'Ul°iEJ'LI 
" 

1.tTn~mnlli11u Class Code b~ewih.frw~t.J'U 0.63 2.56 0.45 4.75 

2. rr:n:w?i:::l'l1n b 'Ufll'H -ii1~1:w.frm~t.J'U"lle:J~i1n~m'.f1 0.40 3.19 0.50 4.63 

3. tTn~m'.f1?11:W1':it11'l11'W'1 Vl'11'l~e:Jfl1'J?ie:J'U lli1~1nn1'J 1'lf.l?imt.J1 'W.fr'Ub~t.J'U 0.44 3.06 0.48 4.69 

4.tTn~mn?11m'Jt1H' ?1m1'Yl19i'J'W b~m-ii11'1i' Google Classroom llii' 0.50 2.38 0.45 4.75 

5. ,y fl~ fl131?11:!.J1 'Jtl b i1'WtJ 'J::: fl1 l"lb 'U.fr'Ub~t.J'U 0.63 3 0.51 4.56 

6. Ufl~fl131?11mW bb?il'l~fl11:W~l'lb i1'WU'U 1 'lf.l?il'itJ'J:::fl11"11~ 0.62 2.88 0.50 4.63 

7. i1fl~fl131iJ-tle:i~'Y11~ 1 'W f11'J~e:i?11'Jnu~?ie:J'U~?i:::l'l1flmfl~'U 0.66 2.81 0.50 4.63 
'U 

8. tT fl~ fl131?11m rii1?i1'U ~l:W b 'U fl1'J~l'l fl 1'J b~t.J'U fl 1 'J?ie:J'U ~1'U Google 0.52 2.5 0.52 4.5 

Classroom 

d 0.55 2.80 0.49 4.64 lil~EI 

~1flm'J1~~ 4.2 ~'1~1flf11'Jlbfl'J1:::~~1ri11:wVi~y.ie:i h b 'Wfl1'JU'J::: bJJ'Wm'Jb 6if 1fi~-iie:i:w'1~1fl.frm~t.J'W'Ve:J~ 
'U 

i1fl~fl131 i1~1ri11:w~~vrn hmfl~'U bl'lt.J~l'lbU'U~e:Jt.J'1::: 36.8 



Classroom 

.. " 
ll1Flb~EJ'Ul'l'U 

SD x 
bbuu~ei'l.m111t·~"wal'lm~a.:ibbuu~n-H~1~1v.:i1'U 

1. m1:w-B'~ b ~'U'!J e:N fl1'.i:W BUVl:J.J1cJ\11'U( bb tJtJtJ nV!~/'.i1 rN1'U) 0.57 3.06 

2. fl1'.i?i\! bb '\J'\J tJ nV!~vh tl'UVl\91 '.i\! \911:W fl1Vl'U ~ 0.68 2.94 

3. ~ ?l B'U ?11:w 1 '.i fl \91 B'\J -if B ?l \! ~ tJ ~ 1nA'1fl1:w Vi' 1 tJ'\J VJ 
'U 

0.63 3 

4.~·t.lbbtJ'Ufl1'.i?i\!bU'U File bBn?l1'.i Vl~bbVl'Ufl1'.i?i\!bb'U'U Paper 0.44 2.94 

5. fl1'.i\91 '.i1 ~?!B'U fl11:W fl'.i'Ufll'U'!JB\!~'U\! 1'U~1\ii'1'U:W B'UVl:J.JltJ 0.63 3 

.J 0.59 3.00 bil~EJ 
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ll1flb~EJ'U 

'1.hnv 
SD x 

0.51 4.56 

0.48 4.69 

0.50 4.63 

0.50 4.63 

0.48 4.69 

0.49 4.64 

~1n\911'.i1\!YJ 4.3 e-Ji;i~1nm'.ilbA'.i1::;~ri1m111'0i\!'l"JB 1~ 1 'Wm'.i?i\! bb utJtJnV!~/'.i1tJ\!1'U'lJB\!U nPimn :Wri1 

m1:w'0i\!'l"JeJ hmn~'U 1~t1fimlJ'U~eit1i;i::; 32.8 

4.3 ni '.il bA'.i1::;~ ni'li'mh::; d'J'Ue-Ji;J 'lJ B\!U nPi n·1~111'U'J1 t11'll11?l~lP11 m '.ill~B ni'J16iJ Google 
' 

Classroom 

l'l1~1.:i~ 4.4 fl1'.il~th::;dJ'Ue-Ji;J 'lJB\!UnPimn1m1t11'll1i'?l~lP1ln'.i'.ill~Bfl1'.i16if Google Classroom 

.. " fl1flb';H:J'Ul'l'U 

SD x SD x 
f'in~nm':i1~tl':i:ailuN6'1 

1. m'l 1M'lJ'Vl'l1'lJt:Jriri::; bb'Wrnn'lJ'!JeJ.:iun;;;n~1 0.50 3.13 0.48 4.69 

2. fl1'J 1vi'fo'Vl'J1'lJt:Jriri::; bb 'W'W?f eJ'lJ'!JeJ.:iun;;; n~1 0.52 3.00 0.50 4.63 

3. n 1'J&i~V11l.lt:Jrl m'lfo.:i1'Wbbri::; m1'il 1 Vf ri::; bb 'W'W'!JeJ.:J~?f eJ'W 
'U 

0.52 3.00 0.48 4.69 

" 4.fl1'J&i~V11l.J:zl'U'l1'W vnmn'Wrl1Vl'W~'J::;m~b':J'11fl1'J?i.:J 0.52 3.00 0.45 4.75 

5.fl1'J'V11'W?f'iJ'lJA11W:ln~eJ'l 'lJ'iJ'lfl1'J'l.Jd::;b:i:J'Wt:J'1~1Wl'Wfl'lJ~?f'iJ'W 
'U 'U 

0.40 3.19 0.51 4.56 

cl 0.49 3.44 4.66 bQ6'1EJ 0.48 
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'<iJ1rwn11.:i~ 4.4 ~6'1'<il1nm11 bfl'J1~1AA1ri11:J.J-W.:i'\AJ ei h h1m11'vitb~d'.h.1~6'1'Uei.:ii!nP!mn iJA1ri11:J.J-W.:i 

'\AJe:ihmn~'W 1vit.JAV!bU'W~e:Jt.J6'1~ 24.4 

d ., "' Classroom bV-rnnT;Pil~nTH'.itl'Wn1'.im.J'W 

Google Classroom 
.Q, c;:;;: II I Q ~ 

fl111Jfl~b'Vi'Ubb~~"lle.Jba'UBbb'U~nB'UbbBWW~bfl"lJ'U 
Clt.c::i: ii IV Q~ 

fl113.Jfl~b 'Vi'U bb~:::"lJB ba'UB bb'U:::'Vi~.:i bbBWW~ bfl'tl'U 

Google Classroom Google Classroom 

"' ., b V!'Wfl ~ bb 'W'W'lJVI b '<il'W 

bbm'l.ITT'W1~ 

'<ill n m1 bnu1Tu1J:1J-rre:i:J.J6'1 bb uui.'feium:J.J '<ill nirn~ 1 m1CJ1'111 b~ t.J'W 1i.'fvi1m m1:J.J ~.:iVl:J.Jvi 4 ~e:i'W 
~ ' 

i.'f1m1fli.'f1u.rre:i:J.J6'11~~.:i~111.:i~ 4.6 ' ~ 
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.. "' fl1fH 'at:J'l.J~'l.J 

SD x SD x 
0.52 3.14 0.51 4.55 

0.55 2.80 0.49 4.64 

0.59 3.00 0.49 4.64 

0.49 3.44 0.48 4.66 

0.54 3.10 0.49 4.62 

'11fWl111-:J~ 4.6 Y-J'\Jl1f11'J~~\911:Wi!€l:IJ'1bb'1~f11'Jtl1ben Google Classroom m1'li1'Wf111b1ti'Wf11'J 

?1€l'Wb ~€11 ~'Ll nPln~1?11mw~~1911:wi!€l:w'111:w 1 LJ~-:ifl~ bb 'W'WbflU'1J€l-:1'LlnPln~1 611-:i m1LJ1~bil'Wbb uumfl b1ti'W~'W 
" 

tl1b€l1 Google Classroom m1-lil'Wf111b1ti'Wf111?1€l'W ~'111mg~tJ bvi1nu 4.62 bb'1~:n~1'Wb~t1-:Jb'\J'W 

m\91'J\i1'W€l8~ 0.54 '11f1i!€l:w'1~'1?1'J'IJ'1~ b ~'W 1~11'LlnPln~1:nm1:wf1~ b ~'W 1 mb~'1~~1'Wb ~:W~'W 1~t1:nri11€l tJ'1~ 
~ ~ ~ ~ 

1'W~'J'W'1J€l-:!Jl1flb1ti'W~€l'W€l~~ 62% bb'1~ ~'J'WJl1flb1tJ'WD'11tiif 'W Mtl1tl1ben Google Classroom m 1 off:}jfi1 

1€lti6'1~€l8~ 92.4% "11-:i:nfl11:w~-:1Yrnhb~:W~'W 30.4% 
" 



d 
'U'Vl'Vl 5 

ei.flth1am1~1~1·rnl~~f;f1tl • 

~'l~tihJd 

5.1 Fl'J1:!.Jii.:i'Vl:!.J1£l'llel{lfl1':!1"5'£J • 

.q_qc,., QJ 

5.2 'J5T~£1 

fl1':ll~t.1b'UA~.:id1'ihJ':l~'1l1m'Ll~1?1':l~~utFhuru11?11 mm1t.1'WIX'U bb~~mm1t.1'U'\J~1t.11m1t.11'1l1l'?i~ 
v v ' 

ll"flfl':l':l:W mrim':lfin~1 2 tJ 2560 '<i11'U1'Uunfin~1 16 A'U 1~t.11Vf-0~1?1'\J':i~b:iJ'Ufl1':lb1t.1'U~1'U'liti.:i'Vl1.:i 

Gooole Form b~t.Jvl1fl1':ll bA':l1~~oii'ti:Wff'il1 flrl1bu~tJ1?11m1 t.1oii'mJ~~'Ll ~1?1U1~ b:iJ'U 1?1'UbB'I bb~~tl1ri1 bu ~t.J 
~ " " 

bb '\J~.:i b U'Uri11~~um1:w~.:ivrn h 

5.3 i;t':ltlbb~:::ei.ihh1£J~~m':l1"5'£J • 

m1:wn11'ltltl1'1Jti'IUfl?in~1 ?iti~ri~ti.:inu '\J1~1'Vltl (2558) ~1 t.1m1~~fl11b1t.1'Ufl1':l?iti'U'ltl~'l"il1nm1tl1 

bbB'\A/'\A/~bAi'Umb oiJ1 'Ufl11b1t.J'Uf111?iti'UtT'U'\A/Ul1A11:W~'l'\A/B h'1lti'IUflfifl~1Bt.J1 m~~u mn~?i~ ( x =4.61) 
" ' 

zj,:i:Wri11:w~.:i'IAltihmn~'U f'l~bU'W 28.4 b'\Jti1b~'U~ ~.:idb'vn1~m1~~fl11b1t.1'Wfl11?iti'W :Wfl11~~bb'ltl~.:im1 
b1t.1'W ~~:Wm1:w'ltl~lfl'ltlmt.1 mm111 b .LJ1i:i.:i bb 'ltl~.:i.Vti:w~ 1~1?1~ti~ b 1~11?11:w~<Xti.:in11 m':lt.11fl11"1'1lmVf ti.:i b1t.1'W 

" " 

'1lti'lfl11U1'W bb~~m:w6if ti?i.:i~t.1'ltl~ti~-:i~ufl?ifl~1:Wri11:wn.:i1~ h t:-.1ffvt~'l"illfl 1 Vf rl'1 bb 'U~tl1ufl ?ifl~1 UflPifl~1:W 

A11:W ~'I b "il bb~~ m~ ~B ~B~'W~ "il~ b1t.1'W~ b ~:W b~:W ~fl~'l 8'1'/J1m1.:i b?i~:W b VlU fl?i fl~1vl1 fl"il fl11:W bb~~vl1'11'U 11 :W tlU 
" 

Ufl?ifl~1 bfl~ fl11b1t.J'U~:w1flfll1fl11W'IU11t.11t.J"il1fl~?iB'U'ltltl1~'Ub1t.1'W zj'l?iB~A~B'ltlU 'U'IA~fl,; [ 14] fl11U1 
" " 

bbB'\A/'\A/~bri-&'U ~m1t.1'Utiti'W1m1 m1.U11:wnufl11b1t.1'Wfl11?iti'U 1m1t.11'1J11?i~1mm1:w mrib1t.1'U~ 2 tJ 
' 

fl 11 Pi fl ~1 25 60 "iJ ~'\Alu l 1Ufl?ifl~1:WA11:W ~ 'l'\A/ B h b 'U fl11b1t.1 'U:wl fl~'U bd BU 1t:-.1~"iJ1flfl111brl11~~ 

bb UU?iBUm:w b 'Ubb~~~~1'W:w1b1t.1.:i~1~umn1 utltit.J 1~bbri ~1m~ btJtJUlUt.JUfl?in~1:Wri11:w~'l'\A/B h:Wri1bu~t.J 

bvi1nu 4.64 (:Wri11:w~-:i'IAltih1m~~umfl~~~) ~1'Ut:-.1~~:Wt]'Vl~'1lti.:iufl?ifl~1 :Wri1m~mvi1nu 4.55 (:Wm1:w 

~'l'\A/ti h 1 m~~umfl~?i~) bb~~~1'Uri11:w~.:i'l"lti h'llti.:iufl?ifl~1ri1bu~mvi1nu 4.66 
' 
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s.4 'Yim~'Uenb'U~bb61~m'iihh.Jliftl'i~t~6!1tl 
\11fli;.J6'Jfl1'jl~t.Jii.if EJ bffWEJ bb 'U~ b~tnfl'Ufl1';itl1i;.J6'Jl~t.J 1 '\J1 off bb6'1~.if mf.'1'WEJ bb 'W~\'l-:iii 

1. fl1';i~~fl1';ib1t.J'Wfl1'jf.'1EJ'W fat.J ~1'W bbeJ'l"l'l"I~ brii'W -frm1t.J'Weiei'W 1m1 f.'1mu'W~n~1tii'ei-:iiiri11:1.J'l"l 1' eiJ.J 

1'Wfl1';ib.if1(i-:i';i~'Urnri1ei.V1t.JEJEJ'W 1m1 ~\l~i.'1EJ'Wbb'1~~b1t.J'W 
'IJ 'IJ 

2.~i.'1ei'Wtii'EJ-:im~tii''W 1 Vfun~n~1 bn~m1:1.JEJtJ1rn1t.J'W1 eit.J1n'Vl~'1EJ\lvJ1~-:il'l1-:i.., m~b 'il'W fl1';ivl1\l1'W 
<u 'l 'IJ I 

~1:!.J n'W fl1';i~1:l.Jvl1n\Jm'jJ.J~\l 1 m~'U'UeJEJ'W hrwbb'1~ 1 'WViei-:i b:St.J'W 

d 
eJ'W 

5.5 .ifmf.'1'Wmb'W~b~eitl11Ulmm1'W1~t.J1 'Wri~-:il'lei hJ 
1. fll'jii fl1';il~mb uu fl1'j~~flTH1t.J'Wfl1'jf.'1eJ'W 1~t.J ~1'WbbeJ'l"l'l"lforii'W .fr'W b:St.J'W eiei'W 1m11 m1 t.Jl'll1 
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2544. 

o1fcrvr'll11 ·fa:rnJ. "n·:h\J:::i111"E.Jnvi11"m!il~\Jb~mul'1" 11d?l1d1'111rnd. 4 (5) : 23 - 44 ;'\\l'l~mrn.J 2544. 

'1111>1~ :wrulnf'1r;i. nTaww.iu1V1~n~1>1'!im'!i1"m11.:itJ~u~m'!iaTvi-rufl~tl'!i:::t:liifin~1.tJ~tiJtiJ1iJwu5 nf'1.~. (?11'1J1rnd 

1'5'mbr;i~~w.i'l.J1V1«n?tm). m·HVl'\\li : uru'11>11vit11«t1 :wV111vit11«t1f'1~'1.JA~'Llvid1hw.i '\J';i~?11'1.Jil1>1'!i, 2539. 
'IJ q 

ci1me:in?11';i. 

vi'f'1m bb?11.:i~n~. "m'!i1"EJ1mYub'iE.Ju," 11';i?\1';il'/11f11';i. 5(1): 74 - 75; '\\l'l~mA:w 2543. 

Vif'1m bb'lJ:Wru bbf;l~?f~8t1?1'1.J ?tnr;i1'nl1. bb'U'Ubbe.J'UbblilZbfl~ei.:iiiein1'!i1"EJ\ll1·rn1'!ifin~1.m·:nvi'\\li: "ll1A1f;l~fmi1 
q q 

:W'Vl1lVltl1«t1, 2540. 

u'l.Jvi1'LI ?tl?t~.flil. b~u·vn.:im'!iww.iu1A'!iun1"EJ : m'!i1"EJ'!i1E.Jmru"!Jei.:ifl'!i~b~u'!i:::l'i'utl'!i:::t:liifin~1. 1vit11u'\\l'l.JB 
'IJ " " 

fl.:W. (?11'1J1'U~'V11';if11';i?in~1). m~bVl'\\li : uru<Vi1>1lVlt11«t1 "IJV!1f;l.:Jn';iru:W'Vl1lVltl1«t1, 2540. ci1mBn?l1';i. 
' q 

uf'11 '1111>1. m'!itl'!i:::bilu'lfl'!i.:Jn1'!i. m~bVl'\\li: mm1>1Bfb'\\l';i?I, 2529. 
'IJ q 

u ru'/11 5 ~?! nr;i. uviu1V1"!Jei.:i~u'iV11'!i '( '!i.:i b'iE.Ju3JuE.Jiifin~1~iii;ieim'!i~.:i b!i!'iiim'!i1" EJ1 u.ff ub'iE.Ju a.:in ~ n'!iii!i113Jru 
<lJ 'I 'U ~ 

:wV111vit11«mn~1>1';il"11?11>1{ 2534. ci1mBm11';i. 

'\Jd1 ru ~:wiiB t1. m'!iww.iu1ei.:ifitl'!i:::neium'!itl'!i:::bilu.:i1u1"E.Jtl~u~ m'!i1u.ff'IJb'iE.Ju.1\ll EJ1U't'l'U5° fl .ii. (!i11"!l11"lJ1 
3J5m.ifin~1). n'a~bVl'\\l"I : uru<Vi1>1lVlt11«t1\JVl1f;l~n';iru:W'Vl1lVltl1«t1, 2540. ci1mBn?\1';i. 

q q 

:W'Vl1lVltl1«t1, 2542. 

vh1 w.ii.11~11'\\ld:w. !i!m't'I m"avi11"EJ1 uiub'iE.Ju"ll ei.:ifl'!itl'!i:::t:liifin~1 a.:in ~ a1un.:i1ufl ru:::nn:1.1m'!im'!i 
" 

tl'!i:::'1:1.1fin~1bbvi.:i"lJ1~ b"ll1>1n1'!ifintt1 10. 1vit11u'\\l'l.JB A.:w.(?11'1J1'U~V11'rn1';i?in~1). n1.:ibvi'\\li : uru'11>1 

l'V1t11« ti ~Vl1'1.:J mru:W'Vl1lV1 t.11« ti ,2533. 

:wru fi''11m1>18°. bb'U1\ll1.:ibblil:::16m'!iww.iu1ei1!i11ww.im"IJ:1.1"1Ju Cei!i!.) bblil:::~u1ei1!i11ww.iu1"1J:1.1"1Ju C~u1 ei"IJJ 1um'!i 
'I 'U 'I u 

ww.iu1V11iu1u. -W~rufan : f'1'LI8°'li1mV1~Bvi1.:i1'111f11';i~\llJ'l.J1'11:W'11'1.J 6, 2537. 'U 'I 'U 'I 

:wu?t 1'11t1~n~. "~u'iV11'!ih.:ib~E.Junun1'!i~.:ib!i!'i:1.11~fl'!ivi11:ij'EJ1u.Um~EJ'U ", 11';i?11';il'111rn';i.4 (7) : 53 - 57; 
" " 

mn~1A:w 2544. 

m11~ ';i1.:io1ft1n'1 l'U'18°f'1~. n1'!itl'!i:::bilu'lfl'!i.:Jn1'!i: bbmf1~bb'1~bbmuf1u~. n';i.:JbVl'\\li :"IJV11'1.:imru:wV111vit11«t1, 
'I 'U d..J 'I 'I 

2542. 

bt111.fl 1 b "II ~ru 'U ru. n1'!iA n ~1ei .:i fit! '!i::: n ei u~ a:1.1wu 5nu n1'!ivi 11"EJ1 u iu b'i E.Ju "!J ei .:i fl '!i31uEJ :1.1 fin ~11 u 
<lJ 'I <lJ 'U 
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~'Vlcrf11a~i"ll1~ ':i:::m~ 20 ti (Vi.A.2560-2579) • 





fl1flll-J'l.nn n 

bb'U'U~B'Uf;l11Jne>'Wbb~~Vlir.:in1-a1-H~a.:ib~£J'WBB'W1~tl Google Classroom 



n,-svrQ,ti.nion,-st~uun,"iiiou1mun,._1'lfuowwiLAoii'u 
Google classroom 1un-1"5oi'Gtn,111L~uun,-s•ou<S,ui11, 
i'ii51illll"> n"5"53.I 1\-1\tf u iilsf U nu q A 1 VIU ttAUfi. 4.0 
•hifu-.w n~mwl1u1~il" lW1fl tu'?lti,,iil•m11~A'l\lli'u'i:;lirnn11Jw'3Ytill~11t1'3Yh111:111uiitoil1mnnmm~•rmrn 
- JI lil'1U 

1 j;l:l,4\IU 

2A~U.UU 

3 A::"-'IU 
41<1:;uuu 
5A:uuu 

Al11JW'1Will•:nim1 
>1111J?fovrnh111u'ttl' 
>1111JW-''t'ti'l hthuna1'3 
A111JW,J't'ti) hlJ11) 
An1Jw'3wuh1J<nli~6! 

1. 1.tiluuuilli u;inni11'lliu Google Classroom ll'ia'W · 
r tdiJn 1PIJJmrrhmi.J rlM,i 

'hJ 

2. 2.HaAU'J'1g'im'hn. 
l'i11Pl~iJ.JUJnlJUfJ Jil::U i'JniiNt Jlfnf11 

m1m-1i'ln'l Vlltt !;n\~ wailrnil'.i 1•1fn 
vnn~,~·~~'"'""'"001' 
3. }i'ltd'.iwnwJ',:, i nmh h1,1,Nw]il 
'1lllfi\MJil~1 vl;1u,.i: r, Ym ui'I 

C·. ~11uil 1JJ~m! ·;i;n 1JJ;!'Yi1 m"'! tl•J'iu \ 1l 
h1il'l0tli~'ll 1\• 

3. 3.m'inhli,11faJ1R'tlfl'liu1'iuu 'lAuo1sl'lf1&ilYH'lflmllu Google Classroom· 
11f 71fJl'fiN1W?flUtlW.~ u lJJ tlrNt tinfu 

2-~ :J "i:tJ?i~~)n1un 'l'iiliii1u'lhalt111 
11iJ~j'Ul1~fi?; ~ 

4 iin~ni&1<11m1nhi otw!'l;11vlti 
~vii;:~1J-i1tf Goo.;:;le r:=:hssruorn 1m 
u11~11i& i<i<i; nml.hnhrmflitnlti 

~~HU 

G 1: n3.titt1~1-)';$11.DU4~$.:~,~1-·iJ~t~ t 11u 
u11h1.:1ef1.h:;n ;f4'1ci 
i' 

H ~1H~flb''J;:'\J.iiflfiil '1,i..;'lJJ1un·h 
~l~n )'S~~tJUf)Y~~if'U N~ii1Google 
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4 4.n1'id.iuuufln'Mal'i1m1u 1aun1'illiuannlilflfi1.1 Google Classroom' 
rf1ms'11.J1wwun m::u ro11a.J1 finfu 

fi·,~m"' 

3 e~~aiJ,!<l;~:lYH1f>iiHY!Jv~luJ·tFnn 
fflO-i»VhtllJYf 

5. 5.ff1'ifaU'><WUHn lv.un-1'>lUual'il'iftttnlu Google Classroom' 
1'11ui!vv~wwum&:-u ilt'ti;m >infu 

1 n·i1lvfh..it-v~·1tlN~~~uit·u1fhn1u.J 
11n~n1Yl 
1 n·1$tt.~-~UH'3 H.iNil~~·l.t'O'Hi1i.llfl!:i::b} 
1l11\i1ni,n 
:~.n '!'$t4l"M{;-lll!f<h:1n v;ft.M ·rtH~ilZ<il"J1 '1 

6. 6.1iffll.IAa1uuun::;1fa1t1uauu::;lun•'illiueivmiimifu Google Classroom 1vlan1">'i·anw1liuu 
ffl'itl<JU" 

tit1lA§~:m\~u 

I Googk: Fo11rs 
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., 
~'U(;lfl'Un1'rn~1.:i~el-:lb~EJ'Uflfl'Ul~tl Google Classroom 
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,, 
eU'Ul9le:J'W1-if.:11'U Google Classroom 

1.boU1'a~'U'U google ~1E.I Gmail 'Vi~eJ E-mail "lleJ.:!11'Vl11'Vlm~E.J 

••• 
••• .:¥ ,, ' .:¥ ""' 

2.Flan Icon .... 'a~'U'U:ij~"IJ'U "IJeJ11a Icon 1~n.:J6]"1J'U111L'Vlbaein Icon Google Classroom 
"' 

Classroom ~.:i.f11Vl 

o· gle 
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~-\2:/ 
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f)f. *-' ...• 

' 
p 

U'J ",,.·"'"""~·"' 
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0 61 ii "" d ~ cf "" 0 ·~ .x ii 61 ii ii 
nTVl'W~ b'VlflJ;ln'VI ::J1'W"l.le:J.:16U'Wb1ti'W bbJ;l~flJ;ln f111 ~~'U'Ulil~"l.l'W"l.1€13JJ;l bV1b11~11.:i.:i1'W 

V1~elbb'U'U'Vl~~e:iu~1.:i 511~1Pl111f11111~e:i.:in11 

@ • 
;'lj 

• 
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:UBUVl:U1tl 
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0( 

~ At>~ >J \1.i'&f>JW'i~:Smt Ui 0 • 

- mi l\,101>\t~W • 0 
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" 
'U1-:i?111ru~'V11 #i'wil~tlJ'll'Cl 

zje:J-'U1ll?l~61 (m~15-:ifl~~) Miss Nattaporn Tungcharoenchai 

2. V1mm61'Uu1?11t.b::;'1.f1'1.fu 1101800463003 

3. li'11bbV1ti-:iihr<iJuu 
' 

e:J1"il1'J~'lh::;~1V1-afl6'1\?1'J bVlfl l 'U l61~e:J\916'11'Vlfl'J'Jll 
" ' 

- lVl'J~Wvl: 055- 282792 

- lVl'J~'V1vli:Je:i~e:i: 062-454-1505 E-mail: nattaporn.t@psru.ac.th 

1llfKt1m'j;f n"11 1~"1ityt11~.: ·.ffmuum-s;Tn"-"1 ~fl1L~'1 
',,~ ,,:-

.· .. n1'jil1n~1 ;:,~',;;,, 

~l;< cccij'/'i~1';'+( .. 
ll'V11lVlCJ1-aCJ b Vlfl l 'U fa~'V1'J::;'<i]'i)lJ 

tfi 11! ti! 11 Vl 11"1.ll imm1lltil'1?11V1m1 ., "' 
'YU'1.2558 

' bfl611'\'1'J::;'Ufl'Jb 'Vl'Utl 

ll'Vl1lVlCJ1-at.J bVlfl l 'U fa~'J1'1.fll'lfl61 
tl~tljtlj1l'11 11"1.U l1"11fl'J'Jlltl\?16'11Vlfl1'J ., 'l"J.1"1.2556 

' 611'U'U1\?11fl 

6. ?11'U1i'1.f1V1:i:lm1ll'll1'LI1t1JVhl"1~ 

m1~1'1fl11ri-a-:i~uf11 ?1fl1?1il"11m1ll fl1'Jfl1Uflllfll1Lfl1'1'1 i6m1~1 b uu-:i1u m'J~l'l fl1'Jtil'1?11'Vlm'Jll 
' ' ' 

7. th::;?1um1rub~mnu m1u~V111-:i1ui~ t.1~-:imt.11 rnb61::;mt.1utim.h::; b vil"1 

ti (1::;t.1::;nm) mnu::; b~ti'l(bb'Vl~-:iviu) 
' 

7 .1 Vl1'Vl1.'.h lfl'J'lfl1'Jl~t.J: 

fl1'J~ \ilJ'U1~8 fl1'J b1 t.J'Ufl1'J?l8'U ll'lt.1 fl1'J H bb8'1'1'1'1~ bfl-&'U Google classroom 1'LI fl1'J-.D'l'l fl 11 b1CJ'U fl1'J 

?ftl'U'J1t.ll'1.f1l6'11'lll"11fl'J'Jll 1VlVl'U?IJJt.JtltJt.lfl1 Vlt.Jbb61'Uii 4.0 
' ' 

7 .2 -'l1'Ul~t.1Vlvl1b?l~"ilbb~1: 

~11lli~t.1, m1~l'lfl1'J"ill'lb~t.1-:ib ~e:iue:i-:inue:iuMbV1l'lvi1-:i11uu 1'LI'1.fll'1.f'U V111~uuv1 5 
'U 'I 'I 'l 'I 

0 ., 

\911'\JffU 1'Ufl618'l 

rl1b11mi:JmVJ~rufafl~'l'Vlll'lVl~ru161fl 65000 (2561) 
' ' 
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fl1':i~~m~ei nTH1tJ'U nTH'leJ'U 1"1 tJfl1':i Hi'bLeJ'Yl'Ylfarii'U Goos le classroom 1'W fl11~"1 fl11L1tJ'U fl1':i 

?leim1tJ1'1l11?i"11mm1JJ 1VfVi'U?l:W'tJnutJri1 'VlmLi.l'U\91 4.0 
' ' 

8. ~i.l'll'Ul~t1~11'l'-rum1~~JJ'V1' L~mL 'Yl~ 

8.1 ~i.l'l1'U~~JJ'Yl1 'U11':i?l1':il'll1fl1':i (':i~~'U'lll~) 

8.2 ~i.l'l1'U~~JJ'Yl1 'Ufl1TU':i~'llJJl'll1fl1':i (':i~~'U'lll~) 
' 

- ~6Vl1lJ11"1 ll?l?l11?1{ i-:iwn un1~'1. m~1'1Jtl 'Yl':i~ru1, ~n~~6 b'Yl'll':i?ll?l~, 
5'11-V't! L'Vl'Ylmru, ru~'Yl':i ~wu'1ruitJ m1'\J-ru'\JHu1~~'VlTim'Ylm~m'Um1Lun-

.. v ' 

b~:!Jl?l"1A-:JAtl-:J mrui'in~l: b-:i-:J1'U~~l?l~'U~1'UtJ1'UtJ'Ulii ~'lVll"1~~rufan 
' ' 

~ruruVll?l -:i1JJ'll'1 riTJi'Yl':i ~wu'1qiitJ ~n~~n L'Yl'll':i?ll?l~ eii.l-:imru d1ei-:i1vn 

Lrn~TI''ll'litJ L vi'Ylmru. (2561) n11fi''Uvt1m1JJVi-:i'Ylei 1-;u'1lei-:i1.lnr1'11 'Ufl11 Hfu'1n11 
'\J 

vt~-:i 1 'U~-:ivt1"1~~ru fan, 
' 

riTJi'Yl':i ~-:i L-;u1qiitJ, ~161. eii.l-:imru L:Wei-:i 1 m, ~n~~6 L'Yl'IJ1?11'?1~ bbi.l~ TI''llitJ 

L'Vl'Ylmru. (2559). n11~"1fl1':i~'Ur11ri-:iriii'-:i LL'U'U ABC Analysis -;u1nb-:i-:i1'U 

mrui'in~1 b 'U~'lVll"1~~ru fan. fl1':i'\J':i~'IJ:!Jl'IJ1fl1':ib 'Vlfl l 'Ufa8ei1?1?11Vlfl':i':iJJfl~'l 
' ' ' 

.q .<:">, Q..I v ~ i.I 

'VJ 2 :IJVl11'VltJ1i.ltJ':i1'1Jf1{)JJLnl?l, Vl'U1 274-280 

ru~'Yl':i ~-:JL-;u1ruoVtJ bbi.l~ loVtJ ~'lL1eJ'leJU'U!ii. (2558). n11'\J-ru'\J1-:i1~'U'Ufl1':i 
dJI Ill 'l 'I 

l'IJ1fl11Ji'1'Ufl1':il~tJ~1LU'U'l1'ULLvi-:J'IJ1~ '\J1~'<\l1tJ 2558 (OR-NET), VIU1 183-

189. 

ru~'Yl':i ~-:iL-;u1ruoll'tJ, ei1rub-;utl -;ueiJJ~l LLi.l~ ~11~tl 111-V'tJ. (2556). n11 
.. v ' 

b~ei'U 1 '1l ~~-:iJJeiu:W~~l?l.il ru61'1'<\l1n"1. fl11'\J1~'1lJJ1'1l1m1Ji'1'Um11 ~t1~1 L 'Llm1'U 
'\J ' 

LLvi-:J'IJ1~ '\J1~'<\l1tJ 2556 (OR-NET), VIU1 53-61. 

8.3 ~i.l'l1'U~~JJ'Yl1'Ufl1':i'\J':i~'ll:!Jl'IJ1fl1':i (':i~~'U'U1'U1'1J1~) 
' 


