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The objectives of this research were 1) to find the effectiveness of the video media 

in the course CHM 132: General Chemistry laboratory under the topic of Gas 2) to study 

the learning achievement and compare the relative score gains from the pretest and posttest 

between the group exposed to the developed learning media and the group traditionally learning 

from a lab teacher and 3) to find the student's satisfaction after the use of video media. 

The sample in this study were the students from the School of Pharmacy that registered 

in the course CHM 132 during semester 1 of academic year 2015. The sample group of 60 

students was purposively selected and divided into 2 smaller groups. The first 30 students were 

taught through the developed media and the other 30 were taught by a lab teacher. The 

research instruments were the video media on the topic of Gas, the 5-multiple choice exercises 

with 10 questions, and the 5-point student satisfaction questionnaire on the media. The statistic 

data used in the experiment were percentage(%), mean (X), standard deviation (S.D.), efficiency 

(E 1 : E2), effectiveness index (E.I) and relative gain scores. 

It was found from the research that 1) the effectiveness of the media was 91.00/96.32 

2) the effectiveness index was 0.91 3) the learning outcomes by the use of media from the

pretest and posttest score were 5.93 and 9.63 (out of 10) respectively, with the average gain 

scores of 3. 70 and the relative gain scores of 90.91 %. The learning outcomes of the group 

taught by a lab teacher from the pretest and posttest scores were 5.63 and 9.27 respectively, 

with the average gain scores of 3.63 and the relative gain scores of 83.30 %. The comparison 

of the learning outcomes showed that the use of video media yielded higher posttest scores 

than those of pretest scores. The relative gain scores from the group exposed to the media 

were also higher than those from the group interacting with regular teaching and 4) the student's 

satisfaction scores on the video media were in the highest level with the average of 4.19. 
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' 9 0 'l ,, 

5. ff,l..:Jfffll'Wll1�'1tllJllcl:t:1J':i:t:ff'l.Jfl1':itUf11':ilnlU1,'Vlll1J'1n '11:IJ 'UlffU L'il lt'1:t:'Yl1 '11 
y d 

tWl ni tltllf11 '11 U 

I d GI 

I Cl .t::1.c:a. I � I )} .ct 

6. ff .:ii ff rn m rn n 'il m rn 'j 1 lJ nu 'j::: 1111.:i i:-Jl 1 vu" 
,, ' '

,'I !,Id d d i 'l 
d Yd I .., 

'l 
Y d  Vii] Y 

7. lf1tl'l1'4U�lrn'W'YllJfl1llJffU 'illrn:::m1:1JffllJ1Hl Ufll'jl'W'Ui'Yl\911-:Jnu '111,tl'U� l�

l 'Yll t'YI fJ lJ n 'U
I i"s/d d ,,, i""'I ') .,  

8. 'lnV '11�i'WU\ptU1fll'jffl'j:::f11':il'WUl\911..:J"7 '11!'lft):IJ LMf1'U 
I i j/ " d. \IJ 9J .:::I j}Q,::S 'I ".,A I jJ I .cl j/ 3) � et 

9. 'lf1fJ 'IHj1,tJU l�l,tJ'U111if111 L'lf'i:HHL'1:::ll'l1'1..:J'\Jtll,j'1\91N"7!'Wtlf11,fi'Ufi11 L�:IJl\Pl:IJ 
' ' 

1 
61 

jl�c:t. \ri 3)GI d 'j/ .q.cr. � d 

10. 'lf1V 1'11�l'HJ'W l�'j'l.Jf)l'jl,t.l'WimnmJ11 'il7nntl'Yl'l1'11nl1'11fJ
.A " 1 d 'liJ ... ""' 'l,, ,, , "' ,, ""' 

11. L'lftl'.IJ 1t1.:i '1n'Ylu� 1frn1Pn�1rnu m'U1�m11rnui'Uv.:i�11vu
.c::i. Q,I ti .cr. , e!i ,- rl J .dc1 ci1 Y..:::1 " Q,I , llJ ... 1.J' 
f)�lUU'YI :IJcl'Yltl-:J (2540) nm1tl.:i'lh::: W'b'U'\Jtl..:Jfftl'Yl:JJn'l.J�l'jfJUll'1:::�fftlU�..:J\Pltl llJ'U 
� Q.J SJ.c:t. 
fftlO'Ufjm.lU 

.?1 � d , 9 >1 d " , ct ... I .e. .::a. 1 'l ,, ,, .c:1 .:::. v 'l 
1. !1J'Uff..:JVl'lf1fJ 1'11f111!1fJ'W1tlfJ1..:J:IJ1J1:t:ff'Y11if11'W l'W':il:::'il:::'b'lfJ '11v-ll1tJUlf1�fl11lJl'IJ1 'il" .. 

jJ ' ,, ,, 

l'Utl'\11'l.J'YH1 t1uvid.:iv1 ni'l.J�tl'W ,��ltl�U i 
u 'j::: v:::nm�'W ffU llcl::: ffllJl Hl'lflfJ 'l tt'1n� fl 11:IJ� � 'j'J'l.J • 

i ,A t li] V •  Y d 
tit)� um:i.:itJ'W L11tltl1..:Jt1n\PIO..:Jl!'n:::,1�1,1 " 

,A I V ,, 9'l""' ,,"' 0
9

V"" 
2. m:i'il:::'lf1t1m:::�um1:::ff'j1..:Jfl11lJffU L'il '11f1'l.Jr;jl'W'W 'Vl11'11lf1�fl11lJff'4f1ffUltJll'1:t: 

1hH �rn � m-nl wm 111 tl'U "' 

d "' 

I 'j VU 'U 'W 

3. f)l';j 1.ff�o'il:::vh i ,r �lltltJ iim1:1J1<u'1 l 'il\PI 'j .:itiu 1rn:::1n�1h:::ff1Jfll'jfil 51:IJOU 'l U1'b'1�

I i ""'°' d I I 1 "> d ,1 0 i,, <> GI o' 

4. 'lf1tl '11�l':iV'WlJff1'W11lJ 'Wf1'ilmrnf11111fJ'Wf111ffO'WlJlf1'\JU Vil '11lf11llJ'4'!:WlJ'WU'li 
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... o'l!l) ., di ., d d J' 
1. fffl ffl1J l'Hl Vl1 '11 fll'J 'il � fll 'Jft'fllll U'n� fll 'J'il� fl1 'JI 'J tl'W fll'J fftJ'W 1Jfl 111J'l1 lJltllJl fl'U'W

_;, "I o di !l) • 

'l
!l)!l)d d 11\!lJ !l) d, J' d lJ\!l}d J' 1J\51 d "I ., ., .,

'W'Wfl'tl fll'J'Wlff'tll'UllJl'flV 'YINl'JtJ'Wl'JtJ'W l�f117-:Jml-:JtJ-:J'U'W l'Jtl'W l�l'J1'll'\.J 1�!'11'W'11Hlff:1-Jr.Jfffl'l.J .. 

�-:1�11 tJ'W 1�or.l1wu'1 I 'il u-n�eJ-:J'\'171 'Hmiinm l'Ht11J�11t1'W l�lJlfli'W 
,. 

.. .. 
' ' � .::::t I I \tJ 3,/ 2. mrcnm rn 'Vl 'il � ff'W o-:i fl 111J 1111 fl1o11-:i 'J � tt 11..:i 1.J fl fl -n 1 � 'l 'W fll'J'W 11m�om 'l �n1J 

� .::::t t 91 .::::t .ct d � Sl.::s 
fll 'J ft'fllllU -n � fll 'J 1 'J vu fll 'JffO'W 'W 'W NI 'J vu 'il� 1J m11J1 rJu o 'ff'J � 'l 'W fll 'JI m�11 ff1..:i tt 1 fl 111J rnfl 1111 .. .. 

V V 

f 1J �� 'lf01J'Vl ..:i� 011 'W10-:i1rn� � ti '1-.'.lfl1JlJl fl�'W 1� 'W fl l'J 1u � 'Vll-.'.l I 'H t11J �11 tJ'W 1�11 tJ'Wl>ll lJ�� 

m11Jm1J1'Jt1'llo..:i1'U1 trm1..:i'l'W1f o..:im1:u'ff'Wl'il 1m�m1:u�o..:im'J'llo..:iu�-n�1Jflfl-n 1�� 
' V 

3. ii'o m 1Jl'J t1 "171 'H fll'J i <n fll'J ftrn::11u-n� fll'J 11 vu fll 'J -ero u \Pi ..:i o �1.J u 'J 1 fl] 1u 'Uo..:i it fll 'J

'Vl 1-.'.l i 'Vl tJ 1ft'l'ff111 I iJ 'W � tJ O 1J 11.J fl 'W 11 r( 111 l 'W 11 'il 'il 'IJ 'Win fl l 'J 'Vl 1-.'.l 1'VltJ1ft'l'ff1111 iJ 'Win fl l 'J 'YI� -.'.l �ff! 1-.'.l • 
"" !lJ !lJ 

I 
y , o A y 

I 
i!a.J ci o 

I 
!lJ ., di 

fl111Jl'ilHUfl11'11'Wl l1!lfl'Vlf11-.'.lfll'J fll'J'Wlff'tll'Ul1Jl 'lffl1Jfll'Jft'f1111 '1�'Vll 'Ylfll'J'il�fll'Jfifl'lfl u •. 

l�'W hfor.l1-:iii'J�1J1J1Jlflt'W iifll'jflfllll�'I-Jfl11 1it1 'Vl�"n0-:ll'Vlfl'Ufl1Tifll'Jllil-nfl 'l mJo�rn1Jmrn�n

fl 11:Uff'4 flff'W l'W ff1Jll1� ff1J N"n111:Uff .f)l'Wfll'J ilJ fll'j 1iJ�tJ'W!l iJ-n-:J'UtJ-:Jff-:Jfl1J �-:ivh I 'H fll 'j � � fll 'jff flil 1 

,J ?I ., "" !lJ !lJ 11\" i"I 51 1 11] • t 
Clf-:Jlu'W'Jlfljl'I.J'UO-.'.l'J�1J1Jff-.'.lfl1J l'il'Jq/fll1'11'Wl 1U 1�tJtll-.'.l 11Jl1��tJ-:J 

4. �fl'lf1t1'l 'Hfll'J i� fll'JftfliJ1iivni'-:i:1J1ni'W �tiir1.11u 'il�-wwimloi1'Ufl-:J1J'Wrn..:i 'l 'Hiimu �1• 
d , 'l !l) i ... �I ... , ,J !l) !l) 'i I 

d 

ll "n� 1Jfl 11:U ff�� 1fl 910 fll 'J 'lf:IJl fl'U'U ff O! u 'W N'n 91 N-n O tll-:111 'W-:J 'lJ 0-:J fl 11 :U fll 111 'W l 'Vll-:11 'Vl fl k'W M 
ci ' !lJ 

' 
., t o J 9 !lJ9 di di �I 

f.jt) :u I 'U 'W vi 'Vl 'j 1 iJ t7 'W � tJ r.l1rn 111 fftlii'W -a..:i :IJl mvi tJ-:J 'l � � -:1 'W 'W fll'j 'W lff tllJl I 'lf I 'W fll 'j ff fl'l:J 111-:J I u 'W .. 
.c:!j .di Ql lr)9/1 c:v � i d QI � 

lfl'J 'el -:I tl'W tl'W I� 11 fll 'J 'il � fll 'j ft'fl'l:Jl 'W 'W '1 � 1J'W 'n-:1 :IJl fl 'U i;! 
' V 

s. ii'o mm'J t1"11 i 'H fll'J 11 tJ'U f ei �mi 1oei1J 'l u fll'J 11 tJ'W f 'll ti..:i �11 tJ'U D1� � 1n� t1�1 'irn1� 'l 'W 
V ' ' 

�l'Ufl111J�l'viltJ'U u�v..:ii.J-n flN-.'.l'Vlfl'l:J�lrn�l'il91fl�vi�-:i71JUtl�l1 tJ'W �1tJfll'j 'W llellffOlJl l 'W'\'111 'H � .. .. 

!l)d 
0
11] !l)d !l) ' !l) !l)d II] !l) d ?I "" 'l ... !l) ?I NI 'Jtl'W I� I 'J tJ'U 'J Otll-:J f111-:J 'lJ 11-:J HI 'J tl'W I� !'11 'W ff fll'Wfl l  11J IU'W 'il H 'W ff-:J fl :U� 1tJ9l l'U 0.:J I'll lW.:J I u 'W

.. .. .. 

d I 
1 ., ,I  o' ll) o':Si

!lJ 
l'JtJ'WNl'W'Vll-:1 'Vl'J'Vlft''W ill'WV'W91'J ff rn� lu'W91'W 

6. �fJ"11 l 'Hlf1�fl111Hff1JOfllfl'V11.:Jfll'jffflifl fll'J'Wl�01Jl 'lit11Jfll'jflfl'!:Jl "111 'HL Ofllff 
'l !l) ... di "' ,l I ... di I II] ' ?I • ... 'Utl.:J'Vlflfl'W 'Ufll'Jl'Ul'JiJfll'Jf1fl'l:Jl1J1Jlfl'U'W l'lf'W fll'J'il�fll'Jft'fl'l:Jlfltll-.'.l l:Ulu'U'Vll.:Jfll'J fll'J'il�fll'J

V 

flfllll'W t)fl'j �iJiJ 1 H 11 fJ'U "11 i 'H1� 'Vll-:J I 'W fll'j I �hfffll'j ftfl'l:Jl'U'tN I 'Ul!'l1�1U 'WI �'WI ,J 'el fJl-:J flff'j I "1'1 
.. 

!l) ... !l) !l) ' "' !l) 
1rn� fl11-:J'U11.:J l'Wtlfl111J fl11'YI 'Wl'Utl-:11!91 "n�1Jflfl'n \PlllJ 'U� fl 11:U ffl:IJl'j tl fl 11:U910-.'.l fll'j 1rn� fl 111J • 

ff'U L 'il'UOWUl 

n1i.Jr1111Jfflrlty'UtJ.:J�f)fll'J 11 fJ'Wfll'J fftl'W 1�11 �mil'Wlfl�O.:Jijfl'UO.:Jfll'j 11tJ'Wf"1111 tl' 1� 
I !l} !l} 'l !l}<iJ ,;, ... ol ,/ !l} ,/ d !l} 

tllcJ'Vl v�m1m m11Jl'lll 'il m1mfffll'W1J'W'W 'Vl fllJ� u � �u 'J � ff'l.J fll 'J ru ff'J 1-:i ff m'W fll 'JU! fll'J I 'J tJ'W 'J \I IU IU CU 
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. I o 'I Y.., c1 "" y 'l , , o II] y .it 'i .d •II] 1ulinl.J11"c1:::V11 1'H'Wnl'HJ'Ulfl�fl17l.Jl'll71,rnm.:iuuueJu1rn:::,n 1f!'Ul'U 1rn:::1'lfell.J 1eM rnnmw 1n"c1� � 
°' 3/d 'I 3/ 3/ I d 3/ 3/cl 
mi:-mv'W l'Hl'llllJlflf11'jl'j{J'l-J'j'lJe),H•l!'j{J'l-J

cu qJ cu cu 

2.1.4 'U-:i�lfl't'l'UMUe>Ol-:il�[J'l-,1 

Stim'j flU'W '1 u1J ,i ,ii!uiif111mhri ru� u-n � nflv1 rn1 n ,iu iim 'j� \Jll'W 1m1tlu 1'lf7 l l1 ll � . " � 

11 {Jfl11 l'Vlfl l 'W lft�fll'j�ffl:ll �-:iri1uh1aj1�v1,re),:jf)lJ1\PlQ�'l;mrufl�'WflUl1 uuf 'llti-:J'W m1 {J'\.J 
• 9Yoc.11J.1"1Y J 

1rn:::'b'1f!nnflt1'W'lJV-:Jfll mm1uu rn 1�fl:::mn'll'W

ml.l1'lflfll'j (2545: 7) i�nri110-:i1h:::1.n'Vl'Ut1-:iSt1nu11vu �.:i�111umth.J1h:::1.n'Vl 
.,

'lm\j 'l i��.:iil 

1. Su�-:irim{ 'Hl.llf!�.:i 'H'W.:iirmrn:::rnnm'j�-:irim{�1.:i 'l �1Lflfl'3l11m1vrn1v.:iffl'j:::

r111l.lf �1.:i 'l lfl fl'l ;1,11l1 'W'3 ffel� 1tl u 1,111 � vu 'H 1v1,11rim4'1tl u iv '1 u mrn fl�.:ir1111Jl1 l.JW Sv 
�.:irim'1ii'H"17V'b''U� i�un rnnm111u.:iirm1vu 'Hu.:iireJvim-1 i1v1vflu 1nfln i!t.1vin 'j1fJ'37'W 

"I tl"I 
Jt ,. .., ,::I ci a d ,,.::t .c:::::a � 61 ,, , QI � .:!i Q.I Q.I 

2. flell'Vlfl 11-J 1M 'HlJWt1.:i flflfl1'jL'jfJ'l-J'j'Vlrl"1\Pl'll'W 1'b'r111Jr1nrnr1rn.:il.JeJ 1flv1V1Mu1fl� � � . 

I I II I I 

m"Wi1.:i ffUflt1lJ'Yi11v1u{i1vfluu uun,i1niliYu1V1fl 1 u hi� r1.:i'Hmv11l.J�-:im:::1J1um1�1.:i 'l vi 
.d y ... • 'i 'i d • I "''l Yi d y ' i Yc. .. d .it 

lfl{J1'\J'eNfllJfl1'jiJll'Vlfl l'W L"1VlJlu'j:::�m, L'b' um:::lJ'J'j,Jfll'jl'j{J'l,,li l'lf'W flU 'lfU'Wl'Vlml'W\Pll'WtJfll'j
c1 Y � 11J ,  c1 �IY 
llV'Wl fll'jfffl'hll'Vll-.3 Lflilrll'Wfl111'Vl{Jl.J IU'U\Pl'U

I I , T I I I .a .a .c:!:t .c:!:t 
... I ,d ' lit ... 1 ,, QI 

d=t .a ct ' � 

3. flUU'W 'l 'UOfll'H'UtJ'i)lflflfl 2 u'j:::l.f1'Vl'Vlfl"111 rnllin {J-:JlJiltltl'U "l 'Vlfl-:Jlfl'jl.Jf11'j 
ct y ,, d & a o QI � • .:J. , l'I � 1 , .!:l � Q " a ,. ,. d di .::t , JL'j{J'l-J'j'IJfl-:Jrll'j{J'\.J Clf,n.Jfl11lJfl1flUJ !1lV-:J11VV'W rnn11·nt1fl-.3'W1J'WLrn:::i-rm'Vlfl L'W nw ''1V'Vlflcl11'W� � " 
II] y ' !�llfl

� .dc:1 SI d '1 ' .J
3.1 'l.Jflfltl 'HlJWtl-.3 1.Jflfltl'Vll.Jfl17l.Jl fl11l.Jflll.J1'.itl fl11l.Jl'lftl1'lflt1J 'Wfll'Ul\Pll-.3 '7 C)j',:j 

mmrnrilV'Vltlfl ffl'j:::fl11l.Jr ll'U1��1rn::: 1h:::fllJfl1'jWIU�'l.Jrlrl'c1g'l,,I l'lf'U 1Jm'l1fl'j'l'U'VIU-.3�'U 

ll'W'Vltl �l'j'J'i) Ufl�'jf)'i) !tl'U�'W 
' '

.Q .C::::. j} cl .c:::::a .:::I I .Q jJ 

3 .2 1i 'j rn 'lfl \Pl II 'c1::: fl .:J 111� 'c1 V lJ 'H 1J7 fJ tl .:J fl -:J 1J V tl\Pl 1 lJ 1i 'j 'j 1J 'lfl \Pl 11 "1::: fl mvrn 1fl '1 fl 1J 
.., Yc1 , a ... IIJY.I d' Y .I""°'"" .?l Y m�L'jfJ'W L'lf'W 'W'lfrlflH"1 11J u'jlflOfll'jfll 'HV.:iuorn;1m1 Lu'U\Pl'U

ci. d -=:rt. .a .d,y 9,1.:s 
3.3 fl'i)fl'jnJ / m:::'l.JTUf11'j 11l.J1Vtl.:J fl'iJfl'j'jlJ'HHlfl'I:::'l.J1'\.Jfll'j'VlP-lflU'ULL'c1:::HL1V1.J � � 

0 .1 .it ,, "" .I .. d ,, 'l Y') �I ... .J y i y "' fll'H 'U �'U'Ul'WtJff'jl-:Jlff'j'Jju'j :::fflJfll'j W fll'j l'I {J'\.J l L 'lf L 'U fll ';j Hfl'Vl fl'hl:::Clf '3\Pl o.:i 'lfm:::lJ1'U fl1Hlfl 

nnufi11� fll'IIHitlJflm'UflUWlrn::: fll'jU'j:::�n�'r1111Jf 'llv-:i�11v'W l'lf'U 'IJ'VllJl'Vlffl.JlJ� fll'jffl�\Pl 

m1i�U'Vl';i'jfffll1 m1vi11m.:inu lfllJ L'W"1.:J 1tlu�
0

'W 
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., dt ,,i _, & ., d "' .,,J 'l 'JI dt . I 3.4 ')ff� lfl'j'e)-:J1JOl!ft::�umru '11llltm-:i 1ff�'VlU':i::�'hlj'lJ'U l'lH'Y'I01J':i::f10'LJfl1'j 
11ti'U! l'lf'U l1'U�1,rn-:i um.mil llrJ'U� \Pll':il-:J ffO� ':i11J�-:J�OU':i::lf1'Vllflj0-:J"otrn::oun·nu� cu q_ cu q 

• �I 'JI 'I 'J/i . I"' .,,,,. I I 
• I .. "' .. ,,i <!i I ?I 'JI 'illllJ'U\PlO-:J !'b' 'Uf11':i1J01JIPl-:Jl'U\Pl7-:J G""J l'b''U �1Jf1':iU!'Vl�ft0-:J1'Vltllrl'lff\Pl':i lfl':iO-:Jllfl'b'l-:J l1J'U\Pl'U

f11Jft 11mpnru 11'1::'W\Pltll l1titpnru (2540 : 40-41) i�ll'U-:J@flf11':ifffl'Uflflf1!i'.J'U 8
u1::1t1V1 

& d f11 ':i r1' nm 'U fl n ff m 'U 'Vl 
� 

.. I 
..:!i d 2. ff fl f11 ':i ff fl 'U 1J ':i:: I.fl 'Vl m 'hl 7 YI� '11 Hl m 'hl7 I 'lW 'U . 

.. 

117flli'LJ7tJL 'Wffift� vl'11Jff\Pl1'U ll�'U.fll'Y'I 1 U1-:Jl!ff-:J 
3. ·fo�m1V'lvlfl l'lf'U llrJ'W]JlJ 11�'U.fll'Y'I 11�'UffO� LUff!\P\fl{ m{�'W 11rJ'U� t,n hn

m-w 11� ., ll "1 1ff�u ':i:: lfl'Vl -w u on 'ill fl 'il::'\.J 1m 1 i1�v\P\ H11�1 v-:iu 'j 1f1o 1 u 11-w-:i fffl 11111111Jrn1 vu 
'11'W-:J�OU7-:Jfl-:J�7-:J 1 rn.Jll�'U.fll'Y'I 11.l'j-:Jllff-:J 1uvh,1Jff\P\lU fflllt 1il'U�'U 

4. mwd-:i 1il'Umi'l�il'illflfll'Jci1vm'V'lfflftt m1::vlrl'mrn�iJ
,,t II] ll]'J/ I o't ., o'5. f17'YHflftfl'U m1 L�lllfl fll'YW'U\Pl':i !'Vl'J'Vlrl''U 

6. fll'Jir'Wvi mihi-:i ,�llf) 1i1v-:i 'il1f11101Jii't.l'vi mifo-:i 'illf111�'Ulifo-:i 'il lf11fl-:Jli1v-:i,rn-:ivMll
., f1WW'W\Pl':i "1ll"1 

<!I . I 'l'. I ?I dt d 'JI ., .. II] 'JI I 'JI .. 7. fffl1J':i::lfi'Vl fll'j ffO'Ull1J1J rnrnnrn llJ'U ffflfll'jfffl'U'Vl 'ilt\Plfl-:J 'il�I\Pl ':itlll !1ll1-:J'l1 'U lfll 'il 1J
@v'VlN 1 ff\Pl'11rl''U::1su'1'1f'W l'lf'W lllJ'Ul1 tl'U 1 urnmll lJ'Vl11 tl'U "171� 'il'JU�l �f11Jlflf fl-:J'l11flm)'W '1110 
1 ,,Q,I Jt e. ,I'b'f11JI fl':i 0-:J fl fill i'l 11\Pl fl ':i 

.. 

dt . I .. • II] 'JI I 

8. fffllJ 'J �lfl'Vlfftll'U fl7'JU! 'ill ftfl-:Jllll::'b'� fll':i'fffl'U L� l!f) fll':i II ff�-:JlJ'Vl'Ul'Vlft::m "1 l\"1 • 
l'Y'l;\Pl{ l'b'�'Wmmru (2530: 22) iln�7'J�,:j fll'Jll'U-:JU':itlfl'\ll'lJO-:J�flfl1'jfffl'U1711�'ilt'il� 

i�'l1n1m1'U1 11��m1J1':it1ff'Jui�1il'U 3 U':itl.fl'Vl fiB • 
1. �Ofll'Jfffl'UU':i::1t1'\111ff� 11mv�-:i @flfll':i'fffl'W�lilu1ff�Eu1il�v-:i ii11Krn 1J� i U'\110

• • 

��/ll�w l'lf'U �-:J'Wl.J� fll'Y'l'J!� llN'UfJlJ llrJ'U.fll'Y'I tr int vlilltr\Pl�U l'Vl'LI 'l!��flU'Jtffl.J 1ilu9"u 
2. �flfll'jfffl'U 'U':i::lf1'VlflUmru '11 llltl�-:J �OU'J::lfi'Vllfl �o-:iijfl �,:j 'J11JLfl tfl-:iijv�i i

1h::nv1Jmnrnu 1�ti\P\H 1'liu 'lJO-:J 'ill-:J'H�fl�'U �1,rn.:i�1.:i ci 1rn::1flf v,:iijvn111i'rntr'Ufl1ff�L'lf'U 
Lflf fl•rn1tn1\,-rn1v �O'U':i::LJ1'VIO'Umruv-:i11mvti.:i mt�1'U�1 ,nl.:i fll'V'l'V'liifl '11-W-:Jm1::ft''U6'11-w-:J q qJ cu llJ 

� .c!:I 4:,\ ,I Q,I "ft I 1 iJ d j) .. 1.c:.. Q,l.c::ir, Lfl 'j fl-:Jl.J fl'V\�'10-:J TYW7r1'1ffm 1rn::f11 flU! CVllJ'Jtl.fl'Vl 'W'l10-:Jl':i tl'Ullll::'11 fl.:J1Jt)1J\P\fl1'J 
3. �Ofl1'Jfffl'UU':i::lf1'Vl1nf11':i '\11J1tJ�,:j in fll'j un::n'ilmrn'Yl f10V1-:J�m1rn::-w f111 tl'U i�

. .. 

�ui ,:j i 'U 11 ll:t 'U flfl'H fl,:j 11 fl'U in f11 ':i Lil'U �flf)l 'j ffO'U� 'il ::i1v i ,r 'W f111 tl'U iiff1'U 'j 11J l 'U f11'J 11 tl'U f) l ':i 
ffO'UflV1-:J f1':i ::� 1J f1 ':i ::1 IQ -:J II ft::ijiJ ':i:: ff!J fll 'j tu \Pl 1' -:J 'il 1 f)fll'j MiimJ i),J� -:J 11-J in fll ':i�l in 'W mnii fl� 
9 tb::111'1'1 fio 
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'JI 
1 ., d'II] 'JI . I II] I I 

6. �'b'lJ'c1'lmrn'll'm1t1m1'Yl1..:i 'Yl1'Ylft'i..l 1c,i·rrn1mnnt1i1Jmm Lir;n'il�,nm1vm1 

min mmft' m1ri-:i 1,JmlJffltlLrm1r1 m 1�lJl'Yl,J1�'nft'UlJl'b'lJrn-:i "1 '1"1 vi1 i ir �'ll'lJiivi1..:i1iton 1¢1 
I 1 QI a' d.c:t. QI a' � ,I j/d i 'J/ 

\PlllJ'f111lJl'H lJl�fflJ'UO..:Jll\Plrl�'fl'U 'V)'j'Ylft''Ullrl �1"1 'Ylft''U mm Hll'W lJ'l•'rn ,J 'j � ff'U fl1 'j tU 'U tN vm tl'U 'H ., ., 
'JI 

I i 'JI 'JI <V "I m1-:i'll11-:im1 'U 3 c,i1uc,i1t1nu mi 

6.1 iJ1�ff'I.Jf11'Jtu!l-Jii�u,,/-:if111lJ'il�..:J (Reality) l'lf'U l'Vl':i'nf1l-JU'1�1�'nft'tJlil"1 

1 
� 'J/1'] 'JI d II] 'JI-=< 'JI.,; ., , 

1 'J/ , 1 
, ., ., . I .-.d t1mff m 1"1l'H'U 1"1!1t1'Uimt11n'I.Jnt]Ll'H..:im-:i umn..:i c,ivm1'Ht1ou11P1�-a-:im'il1rn�rn'flt11JI\Plt11'YI 

U'\.JO�L'\.J'j��'l.J'fl'JllJ�-:J 100 llJ\Pl':i 1tl'\.J�'W 

6.2 i.J1�ff1Jf11'J OJL'Wii�u11-:i mr1nr11 (Time) !'lf'\.J l 'Yl'J'nf1U!!rl�1�'nft'U'Wlm'W 
d'9 .. I Q,IQ ti 9 1 -:!t O .di, d I d QI 'j/ 

l'H \Pl fl1 'j tU I 'U 1J 'J �1\Pl ft'lff\Pl rn lrn''\.JO 1 'H lJ 'H 'J ti 'U1 ! ffi..l t1m'W f)l'j !fl'1 tl'W 'VltH.11..:J ':i 1�! ':i 1'Utl-:J1\Pl ti� 1f.J• • 

!'Ylfl'Wfifll'W�l (Slow motion) 1¢11tl'Wl-i''W 

6.3 iJ1�ff'Uf11'JtuL'Wii�'UO-:Jfftll'W� (Space) l'lf'U 1'Yl'J'nft'l-JU'1�i�'nf1U'Ulfll'W 
1/J .. I "" "" ., _. "' "" . I "" . I .,l 

! 'JI 1/J 'JI �I Vl�rnmu fJl'Ul rn TJ'Vl1'Ylft''W '11Hl'U'W1J'fi'j'jlJl'iJfJlJ1J'j�l'WtU'Utl-:J1J'j�l'Ylft'O'WlJ1 '11!':il'b'lJ 1"1 llJ'iJ 

\Pl'U 
,, 

1hdh.J fiirlfJ'Wlfi (2545) i#i'n�11�·-:i,ro�'Ut1-:i1�'nft'U �-:iii

1. mm1t1u1vmi'I.Jc,im-w�u'Wvin Hi¢i'nuvi ., ,,
2. l'Vl,J1�'nf1Ulh1m�n 1 �uuvin 1¢111 rllfJfii'-:i 'UtU�l�V1O'\.J ffllJl'H)l1lf11H1"1� ti

V .r:::a d .c:i. G' J 
L 

YllJ 'JJ .i:::1 d d' ..c!t o a .d 
fll'W"11tlf)'j�1J1i..1 fll'j'V)l-:JOL'1f)'Yl'jtJ'iJ nm-wo l1 L"1fll'Wll '1�lfftl-:J'V1'NlJ\j'J ti! l1 'Jt1'11lf) 'il�'Vll ffll'U ll'W 0

f11W·Wll'Wi �1l-J1'\.JlJlf)f1'1'111¢1 
,, ' 

3. '11"1�,J f)'j ruu 'IJ1Jf)'j�IU1111ffllJl'j(l'Ul i i.lci1t1l1lfJ-:JffG1'W'n\Pll..:J 'l 1¢1 tl�l-:Jff:!:�1f)

,..,.,.,,. ,d •I/J.i1'J/1 d d' 
4. 1"1'Vlft''WlJfi17lJl'HlJl�'c1'lJ'Vl'il�'Wl rn 'll' 'W1-:imrnffm mrn-wm.1 mrn\Plfflttmrn

' 
_I 

.:::t�u d �  .d 
2.1. 7 l1JU'U'U'IJM"Il£Jfll"I1�'t'lfl'Wl'VHlfll"Iflf)'Hl 

• 

lJ'H 1i'Vlt1l�tl''! 1 "u'n V'li 'j min 'Jl'b' (2530:735-736) 1¢inrnoii.J11 'IJ'IJ"utl..:J':i1tlf11':i1� 
QJ ,/dJ, & ll)Y Qlef 

'Ylft''Wl-Womrnmn n 12 1,Juuu c,i..:iu 

� 
l1'W-:Jfl'W 

., 

2. ii.J111J1Jff'\.J'Yl'\.Jl (Dialogue) 1tl'\.J11Vf11'J�iifiUlJll:J��Vn'WffO-:J'fl'\.J
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.I "'.I ?I dvo "' • "'.I di 3. '.i ull'lJ 'Utlfl IJ'.ilf.l (Discussion) lu 'U '.i lf.lflU'Yl i:-.lf\11 'U 'U '.ilVfll'.i tlfl lJ 'J 7V'l1 'W · 1lfl 'W� � 
-� . I d • 'l ,, ,, I "'. I i ' ,1 llJ. I tll) I "' 1Jtl'U1J'.i�lf\'Ufl1'11:W '11i:-.l'.i1:Wtlflu'.iltl\Pl.:Jll\Pl 2 tl'U'U'U l1J ll\Pl 1:Wtl1'Hfl'W 4 tl'W� 

. I ., ,, ?I d d ,, QI ,, ,, "' ,, ,!j 

4. '.iull'lJ'lJff:Wfll'hlU! (Interview) lu'U'Jlf.Jfll'.i'Yl:WV'lff:Wf11'hlU!Ln'l�V'lt1flff:Wf11'hltU mi � � �� 
ollQi. ,Qd, Q/ 
1'Yl r.nm m1�'1"l 1ifl '.i mff'W 'Vl 'W 1 nu 

. I <!J � ?I d QI '1 "'"' 
5. l1Jll'lJ'!.Hn:lJ'l1Hl\9ltl'lJuqj'l11 (Quiz Programmed) Lu'W 'JlVfll'.i'Yl ,Jfl 1 '11:Wfll'.i

I CV I � I '1d I 

LI 'U.:J 'U 'W 'J�'Yl 17.:J tl 'W '11 '.i tl m1 :I.J'\Jtl.:J V'l'Vl :I.Jl 'J 1:W 'J 1 fm 7 '.i 
. � 

ct d d � y 
6. i11u'lJ'lJff7'.itlfl (Documentary Programmed) 1'U'W'J7t.Jn7'J'Vllff'Wtll'Wtl'l17mt1m'l"l 

d 'i 11) Id"'"' di I ?I . I llcl�Lfftl.:JU'.i'.i'-lltl\91cHJf\'J7tlfll'.i !f!tl 1:W:W'l"l1ifll'.i cil.:Jll'U.:Jtltlntu'W 2 u'.i�lfl'Vl 
I ... 

d d 
• I ?I • "' ,!j ,, .,t 

6.1 ffl'.itl f\1\911.llu lu'W fll'.i flll'W'Ul'J t1.:J�1tlfll'l"lllc'l�1'1-Wl11\9lcltl(p] '.iltJfll'.i 
di adi .d ?I "'"'"'· "' 6.2 fl.:Jffl'.iflf!M�fltl'UL(p]ti1 (Semi Documentary) lu'W'.iltJfll'.i'Yl:W�flll'U'U 

'Jltlfll 'J '\17'11 tl'1�L�'Wlf tM �flf)tlfi'l.J�'lf:WLLc'l� 'l tt't if ti.:i'Un tJ7tlvlcltlfl'Jltlfl1'.i 

ff(ll'Ufll'.iU! 

. I ?I d .A V • 
7. lLill'l.J'l.Jcl�tl'J (Dramatically style) Lu'U'.iltlfll'J'Yllff'WflL'JV.:J'.i71111f.Jfll'.i'17mN

8. '.iiJm.JUffl'Hl:;m (Docu - Drama) 1�1-J'.iltJfll'j�y,jfflJV'lffl'U'.ii.lU'l.J'UfflHl�L�l� "' 
' >I 

Q/ _, .d O ... I <d .,d, I 
m.J 'Ju u 'l.J'l.Jcl :;mr11 fl m '.i 'W le'!:; m mu 'J � n ti u '.i w m rn mum u om rn .:i ff1'W � 

9. 'J1.JU'l.J'Uff7TI\Pl (Demonstration) L�'U'J1f.Jfll'J�lff'Ufl11ifl7'.i'\17fl:; i '.i'(;YflflVl.:Jl�fl '1 tt'� 
v i v llJ. l'I v • "' �'lf:W f\U'W1'Vl7.:J l1J l'lf'Vl1'1H 

10. lUU'IJ'IJIWMUcl:;lp\'U\91� (Song and Music)� 3 �fl'l:JU!�
d d o., !1,1

10.1 :Wf\'W\91'.i 'Ufl'lfl.:JlJlUfff\.:Jfffl

'l 'j/Q/ ,, ,, '111 ... IQ/ d .c:::tdg,,1 ,d ,, 
10.2 '11 'U fl'.i V.:J lJ7 'J fl .:Jtl 11J tl l1J fl'IJI ff f.J.:J fl 'W \Pl 'J 'Vl 1J 'U 'YI flJJlLI cl 1 � 

!,I QI 9,1 a., d ''l JI d ,d Q/ ,d V 
10.3 l l1'U fl'.i fl.:JLlcl�'U flf\'W \91'.i1J1LI fffl.:J U\91 'll'l'fftl.:J'Vl1J'U 'Vl fl:I.J1Ucl1 

' d d I �d 
11. iiJuu1Jfll'.i'11f.J'Vlt1�HYfl (Live Programmed) L'U'U'.iltlfll'.i'Y1'11f.J'Vlfl(p]!l1�fll'.itU'Y1 

"' ,1 "' 9 :: 
!flf\'\J'W ,J'.j.:J I 'W'UtU:;'U'\.J 

d I 

12. tULIU'l.J'l'J�Wffl'.i (Magazine Programmed) L'U'U'.ilf.Jfl1'.i'Vllff'Wfl'.i7Vf17'.il1cl1tl

iJ1::1�u 1m:;11mviiJu'l.J'l.Jl 'U'Jltlfll'.i 1�v1nu 

I d � 4i" cv d .ctQ u d y ct 
2.1.8 fl Wfl 1u"�fl w1h:: lti"Ui.A'lltHtrn 1 r11nvm11v1nr1i.Av1 TU m111t1'\.A m1tnlu • • 

"' "' ,, ll)V .I.a I .I 'i ,, ,dQQI .. , 

1'lf'.i:; fl'W'Vl'.i�fllJ (2539) 111i1iut1.:i�rum1rn:;u'.i:; 1t1'lf'W'UV.:J1fl'Vlff'W17 
,, 11) ,, d lit "'"' d 11). I ,, ., di ?I QI ,,,. • I 1. �'lflJ 1f\Ll1'Wf11Yl Uc'!� 111vi.mw.:i rn'l"l'rnlJ '1 fl'Ucil.:JLu'Wfl7'.i'J1Jl 1f\Vu'.i:;cY1'Vl

i1:wN'rri.:i 2 'Yll.:J � .:i vfl:w� n11m1 r'lJnflv�1'Ui11�m'Yli1:w Nfftl v,.:i 'lfl tlV7'11�.:i1wv.:iflel1.:i1�m "' 
I o 

2. �'lf:wmm1m<u'1 '1,i '1 um �'l.J 1u m1Yiciuitiu 1�1 fl vti1fft1ffflfJflTl"l'Ufl.:JLt1 ! ti.:iihi � . . • 









. "'I Q ., 

3. ll'HHl1i'IJ1tJlHlflfl11 (Instructing a principle)
,s 31 ., . I "' "'""9 31 31 9 . I 'WllJ'fi'j'jlJ'i)..'.J\Plel·Hllfl'tJfll'jlJ!)'U\Pl I,.., l'\Jl I 'il 'illflllJ'fi'j'jlJ 
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.d�1 931 ,d "'I .:=i, ., ., 
4. ll'lelHflflU l'lf!fl'jel..'.Jllel (Leaming to Use Equipment) l1J'Wf111l'l�'Wl'Vlfl'l:Jt

931.d "'l'l f111 1'lflfl'jeJ..'.Jlltl 1'Wf11';i'V11HW..'.l
.d 31 ., 5. ll'lel11'1J111J'\Jel�rlU'1tUurlfl'171J (Gathering data and gaining experience

In its interpretation) 1\PltJ�l1tJ'Wii1omff'l'Wflln1'1J111l'li'm,jrl �\Pl'l11J1\Pl'\1� uii'1ffvJ1:-m '\110 

\Jl 'hJ'l�'l'Wfll';iUOUUJ'\11 
u 

� ac.1et. jJ ,I Clo G\9,/Gl d 

6. Ll'lel'U!)'U\Plf111ff11..'.lff11fl (Performing Creative work) ttl\Pl lelfllff l'\1'Wi'H1tJ'W

i� 'Vl\PlrlfM�1v1im1�1..:i 'l 1rntmrnff\Pl..'.lfl171lf1\Pl 'ilt111'W11m1ffeim11J11tlij1!�m1 'iltvh1,r 
..... 319 .. 1 Q 9 .d :: ' 3111J9319 .,'Wflt1tl'Wl'\J1 l'illtrltllll t.Jll\Pl (concept) 1'W IHl..'.lt.J'U"] ff11J1Hlfllt11tJ..'.lfl111Jl 1tl I'll' L'Wfffllt.Jfl11W 
. . " 

�'W UrltffllJlHI 'il\Pl �1110..'.l';ilTW'W'l i�'Wl'W 

�'W'W -W'Wli�-a (2523:81) l�ffitl���..:im.rnJ
°
h.Jm1ffe1'Uuuutlij1!�mn11rnu..:i 'H 2 

G}J/IV d 9,/ 1 <>31 1. !'\1'UflmJ'l.,lfl'U'\111J 'Wll\Pl\Pl1tl\Pl'W!O..'.l

2. l�U 'l �ff111'il'\1rU\Pl';i1'il\Pl..'.l1'W�'Yi1 l 'UUti'1�1tJ\Pl'Uto..'.l.. 

l'il'W L�tll'Wl{\Pl (Joan M. Leonard, 1972) i�nci11�..'.l'il\Plli..'.l'111JltJ'\Jel..'.lflnffO'W
• • ,,

tlij1!�m111i..:iii 
. " 

.cl d 'J) y .ca.cl 
QI QI Ci'j 'J/ 

I. ll'-IUt1tl'Wl�1tJ11ifl11 (Leaming a Technique) \Pl..'.l'W'W l'Wfl11ffU'WrjffU'UUl'il'ilt 
" 

.::::::.. .c:t.d I G) j) J/ ,:::t QI I 'JI 9 j) SI .c:! 
d.1 

.t:::t.d QI 9,1 

ff11i\Pl 11i fl1 Wil l'-1 lt OtJl..'.l 1'11 �I ';i tJ'W ff ..'.llfl\PlU\Pl \Pl U..'.l I '11 fjl Hl'W 1J U f1l ff'Vl�rl U..'.JU ff\Pl..'.l Tli fll ';i 'U 'U \Pl 1tJ 
3I I o 

\Pl'UtU..'.l\Pl1tJ l'lf'U fll';i'Vll\Plflfl\Pl�ll'IJfl 

dt4:91 QI ... 1Qca1.c:a Q ef 91 c.1 

2. ll'-IOHfl'Vlfl'l:J� (Practicing a Skill) fl111Jt)'U\Plflll'lf'W�'W 'il�\PlU..'.l'il�!lrllltcl�
,Jo QI 'l 'J)9).c:l &' QI 3) I f dt o li1 'I lj/ I � GI Q 'I I 

fftll'W'Vlffll11'1J '11fj11tJ'WNfl'Vlfl'l:J�i'l1flrlU..'.lUflr111l'lfl'W1 L'U 'lf l'lf'W fl111l'llJO\Pl11111 'Wfl11Ul'U 
' " 

3. !'WelflTI1JltJ'\1"1flfl11 (Illustrating & Principle) m1tlij1J�l'UU'W1'Wl�'\.Jfl11'\Jtlltl

f1111JE..:i� ,��'U�1um11Jt1n �11vu i�t1,E..:i�11vum 1in'Uuoml'il! ..:i 1iu m111..:iur,iuu-a�1\Pl1 vll 
.. u 

.cl.i:::t I !i) mr111Y11Jflrummrnnu 

4. l�fln1J'li'm.1-a11-a�utl-af1111J (Gathering Data and Gaining Experience in Its

Interpretation) 'l ,r �11 tJ'W � 1elfllff11'1.J111Jiu'm,1 -a �\Pl l11J 1\Pl '11 �llftlffitlr,i-a '1110\J 71 tl'l i'l 'W fl11 

UOUqJ'111 l'lf'W fl1'j'j'J'IJ'j11J\Pl1trl'\JU'1�fi11'W1il.!fll'hll�'U ,� 
"" ';;'If 'l 31 .d "'I 

• 
• I _, 9 5. rn U H f1 1 'If I fl 1 el ..'.l 1J el ( Leaming to Use Equipment) u 1 � ff 'IJ fl n ru I t.J

,ru..:itlij11� fll1'11 �u 11 ..:i 1Jn..:i1'W �l'\..11'\..!lllfll�'W fll'jffeJ'W 'I ,r �11 ti'\..! '11\Pl 'l i1f11o..:iliu� 'il�l�tJ1�0..'.l tl'IJ 
,, 

nwvi1..:i1'W�o1tl l'lf'W m1'li'rl�ou1Jtuii1
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6. l�'eJ1.Jfiu�fl1HYf7,H1''.i'Hl (Performing Creative Work) 1th.J t'vfllff'lir�11vt..1

'Vl�"'v.:Jl'Vlfl'Wfl\Pl7.:J '7 'il7flf17'H1v1,,1 u"�uff�.:Jfll7lJ�� 'l1,,11'lf1111,,11P11immrn 1h��mmrn 1rn� 
d .t:::::t, r/ I 'J/ A .d I 'l I 9) rl "!I QJ.Q ,d

'l 
!J/ d I 

flllJ'W'U'li l'lflJ f17'.iU'U�1,,1m1,,1v1 ffl'U r1�1rn1iJ'.i�ff1Jmrnm1J1JDOU1P1fll'.i'Vl 'lf'il�lJ���.:ir1mv 
I .!i I ,J llJ . I ,1 I 'l y y "" 11) �I ., "' "'"" I ., 

1J7 fl fl17'11 lJ .:J !lfJl.:J 'U lJ I lJ fl1 '.i ff'eJ'UII U U'U 'lf1fJ '11 rH '.i fJ'U I� Hfl '11 � I 'Vlfl lJ fl') 'Ji fll '.i Ul.:J 'eJ fJl.:Jll'a�'W \PlJlJ 7 
a., 1 � a., .d Ad d. 

'Vl fl'!:I �'IJO.:J\Pl'U 'eJtJ7.:J \l '.i .:J \l.:J Of111i'l1 'U.:J 
., ' 

ff1 iJ Lit 17 fl 7'.i ffO 'WI! UU 1.Jou� fl7'.iU'Wi1 �� �.:J'l1 lJ 7Vlvf 'v 'l ir �11 fJlJ11 fJlJ f I{ l'U 
"'"' �I ., "' ., �I 'l Y J "' Y . I J 11ifl1'.i Hfl'Vlfl'!:I� 'eJ1iUlfJ'l1"flfl7'.i Hflfll'j 'lflfl'.i'eJ.:JlJel 'Vl�Hrn.:i '.i11J'.illJ'UOlJ"lrn�lllJ"fllllJ l'V'l'eJ., 
y y . I y 
fl 'W '117 'U 'eJ ff'.i lJ mV\Pl W ti .:J 

2.1.11 � ru tl l 'lJM fll 'Hrn 'I-Ul1.Jll iJ {j llil fl l'i 
., 

info6 vrnn�7 (2523:3) flft71�.:JfJU!fl7'UO.:Jfl1'.i'crO'Ull'UU1.Jfiu�fl1Hl.:JU 
' ., 

1. 'lf1fJL irtr fll1fJ'WIO�lJ 1 lJlJ�l 'U1!0.:ii!'U'7 1n�i'UIPl'Ulfll'.i 1rn::f1lllJ��ff!1.:iff'.i 'jfl

'1 t..1 fl w111 m � u 1 'Um '.i I rn � 11i fll '.i \Pl 1 .:i 'l 

2. ,! rn1 fJ'U ff7lJ7 HI t fJ.:J fl ru \Pl fl'7 ff\Pl {1 'Ii' 7 f1 U t °" fl t77 fJlJ O nir fl.:J 11 fJ'U tt ! 0;}1\Pl 'ii 1.:J
' ., ' 

l'W'.i7�fltu\Plf!'7't1'\Pl{vit! fll1 via1 fJ'U i!'U t!m1 fJ'Ul1 vmnfl fl'il fl'j niviiJfiu� 'il1.:Jl17 'l ir1n11lJ 1 'UlJ� l 'U 
' ., ' 

1!ei.:i ,r 'W'7 '1-J fll1 fjlJ 'ii� 
1
hjf irfl'JlfliU\Plfl'lff\Plj!i'.llJ a .:i� n�urlrn 1Ul'U7 

3. fl 7 '.i 11 fJ lJ 'ii 7 fl fl 7 ':i DOU� 'ii 1.:J ,! fl 15 fJ 'U 'il � I fl� fl 17 lJ I� 7 l 'il ti V 7.:J O O .:J 11 VJ 'V) 7 'l ir I fl�

i 
I '\' d y .Ii d ..: dcl .I .. ' ..: cl 

fllllJffllJl'.i t1 'U fll'.itllfJ w.:i (transfer) fll'j 1 '.ifJ'U 2 9/.:Jltl'U ff .:J'Vl'W.:JlJ 'j� ff .:JflflfJlW.:J'UO.:Jfll'.ifl'fl'!:17
i d d Q.I ,d d " QI ,d 

4. 'lJ 'j 'j fJ 7 fl1 fl'L 'U 'lf'U I 'j fJ 'U 'ii �I 'U 'U 11 'lJ 1J 'U fll '.i fJ'U I 'U lJ fl''U fjf) "H 1 Yl fJ'U fll 'j fJ'U 'Vl fl fl 'U 
., . 

fl" lJ 

"' "' .. 

l'lf7fllli\Pl fl'7ff91 '.i 

6. 1il� 1omff'l'Wm':iu11'.J�mi1.:i '7 m'liri!mlV'WfiYl 1�vm11v1n��iJflrnfi1.:i'7
d J , "' o' _._:: Yd <!I & y o' Y 1 tlu Im t1.:i 'lfl v 'l 'Wm 111 m 1� '11 t 'il'Vl V'W 'W 'l r11 u1,,1 i iJ 1i '.i rn r1 rn fl .:i i iJ 1i '.i '.i lJ 'l r1 !fl� fl wm 'ii 'U 1 'U1 'lll 

1'.J�m 1'il'Vlv 
I !JI 'l !JI ., d "' 

,!! ,!! !JI 'l !JI� 7. 'lf1fJl'.i7 l1'Ufll'.itl'Ulfl�fl17lJn'J�910'J01'U 'Ufl1'Hln1J�'l11 

8. 1ff�m,-!1.:il1fl'!:I� L 'U m'.ifi1inru

fi�� (Kidd. 1970: 172-178) LllffiiJ�rufi1'1t..1fll'.ifffl't.Jll1J'UiJ6u�m'.il>I01'lf7

fltu\Plf!'lff9l{H 5 1.J'.i�fll'.i;io 





,., q _,� � a 
2.1.12 'IJ el� 'Uel..'.I fll 'HHJ '1-Hl'U'UlJ {l 'U � fll-:i'tt "Hl'YI � � el..'.I
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,, 
'b'lt1J'l1U O'W'Vl'.i1h::::1� (2522:89) fl�11i1 f71'.iffO'Wl11J'IJ'Vl�flel-.'.l'W'U'Ul�i11�'Wf71'.i

rn:i'.iou ii\Pl 'il �-.'.I �..:iiifi 11:IJffO�fi� el·Hl'IJ'11t'fl fll'.i 11 U'W fu1fl 'il:::: '1'11 'l tt',n� f71'.il1 U'W f elVH ii

1.h:::: ff'Vl TI fl WI 

f1'.i 1li'b'lf71 '.i (2544) fl� 11')1 f71 '.i ffel 'W 11 'IJ 1111 ii11� f71'.i 'Vl �fl 0-!ll �'Win ffO'W � 

, i 'll "" . 1 1 
, , 'll cl <!I cl C>cl d 'll cl \JJ 'll 'l 

t 'l flel '11lfl�1J'.i:::: U'b''U\PlflNl'.iV'U fiel 11J'U11iffO'W'VlNl'.iU'W l�llff�-!lfl1Ulff'W 'il fl'JllJ\Pl-!l 'il 'l'Wfll'.i .. .. 
,. I Q q,,.c::t. ,, .ct ,, 'l d 

1tJ " ,d ,, 0 .cl ... I ,I ,Q 

1J0'1J\Pl-!ll'U �l'.iU'Wl'\11 'il'IJ'Vll'.iU'U l�l'.iU'W�1Uf71'.if7'.i::::'Vl11J1J'.i::::ff1Jf71Hl.!\PlH llfl::::lfl�f111lJ 
,d J' d • ,Q j/9)..c:::t d I Q,.I d. c:t, d 

tr'W flff'W l'U 'l 'W f71 '.i l '.i U'W 'W elfl 'il lfl 'WI 'U'W f71'.i ff-.'.! I ff '.i lJ '111 �H '.i U'W l'U'W fl 'W 'b'l--1 ff -!l lfi\Pl lJfi11 lJfi �l l1 'W
. .. . 

,d c:t,,d,:::t I .::::::i, ,/ 

1'11\PlJ:-11;1 llfl::::lJl'il\Plfi\Pl'l'l�\Pl01'1'1Ulfl'lff\Pl'.i 
o Q.I .c::t. .d .c::t. a' I � j/ .::I a.cl 

1.Jl�-!l flfl�l'il'.itlJ llfl::::ll11'.i'.itU fl'W11-!lf1' (2527:193) flfl11Cl-!l'IJO�'\Jel-!l11if71HYel'W
' ,, 

ll 'IJ'IJ11ii11� fll'.i'l'l� fl el-!l� ,!JU 

1. l�'Wfll'.il1U'UL�Ufll'.ifl'.i::::'Vh (Leaming by doing)

2. l�'U fll'.it1 ll'Wn�u�l'W11'.i::::fll'l'lfflJ�fl'\1rlW�l'I-J

3. !�'1-J fll'.il1 uu{ 'illfl'IJO-!l 'il� -!l 'Vi1 'l ,r �7 l�'Wl'W fl11fll'.il1 vuf ,Jlfl'fftlJ�mrnr
�I ... I ,1,d � Q.I ..:ta ... I O Q,.I 

4. l1J1-J lJ '.i::::'cl''IJfll':itU '1'11'11110'1-J fl'IJ'b'1\Pl1J'.i:::: '111'U 

ff 111 '\i' ti� 'II tN fll '.i ff el 'W 11 'IJ 'IJ 11 ii 11� fll ':i 'Vl � fl 0-!l ;i el '1'11 °l M f71 '.i I� U 1-J 1 'Vl U 1 l'l'l ff \Pl {I� '1-J � -!l �

t-11"1'1-J 'l 'il 1m::::iif'111:1J11 :1J1u�..:i ;f 'W 1 �u m11il� 1eJmff'l tt' �11 u 'W 1�'1 �fl 1711fivll17ll11J Nfl f ion

'll� . I 'II 'l "" I �I I cl .J cl "" " � I 

llfl1Jtljl11 ffi1JJ:-lflllrl::::l'lll 'ill'.iel-!l'.il1\Pll-.'.I '7 l1J'UelU1-.'.I� C)l-.'.IJ:-lflfll'.il'.iU'W1'VlUlfl'lff\Pl'.ill'IJ'IJ i'l1lJ 'il:::: 
\JJ 'll cl <!I \JJ Id.% ., 

• I"" .,,,. 'll cl 
�, 

I � I 

l�J:-1'1�'11 '.iel llJ�'IJ'U fl'IJ fll '.ilJ {11.J\Pl fll'.i'l'l�fl el-!l'UO-!l �I 'rn'I-JI u'U LYTU ll1 t1J 

2.1.13 'lle>'il1n�fll-:itrt1'l-.!U'U'U'U�'lmfll-:i'tt�e>'Yl�m1.:i 

'illflfll'.i'Vl�flel-!l 

"l''.il-!lfilli 1 {u 'V11t�O-!l (lJ .11.tJ .) fl�11t1-!l � 0 �1 n� fll '.i fffl'WU 1J1JUO'Li�f71'.i'Vl�Hlfl-.'.I 

\JJ I 

'l 'llll\ 

'll 

o, 

cl 

1. llJ'cl'llll'.iCl 'b' l�fl1J'l'lfl1J'Vll':itl1-J 
'll , ., ""- =1, , 'll 'll ""- . I ,1 

2. Cllll 'IJ-.'.l'U f\L'.i U'Ul1J'U'\1fl ltlfl�lJ �fffl'U 'il::::\Plel--11\Pl'.i UlJfJ1Jf1'.i tU lJlfl 
j) 3) If) I j}.c( I _Jt d. 1r) I j) .c::t. 

3. tllHffO'U llJfi11JfilJ P-11'.itl'Well'il'il::::lrl'Uffflfll'.il'.ill'U llJVW1U11Jfi'Wl11fi11lJ'ilH.. . .. 

,, ' 

4. t111'1'111t1'W'U'I-Jt111 �11 uu·vhio'W 'il:::: i:Ju1::::ff11m111rl1,�'il 'l um'.i'l'l�flel-!l

ii\Pl "!f \Pl Ul� O-!l 'l1tl (2540:80) fl ri 71 � -!l �el� 1 fl� 'II el-!l fll '.i fffl'U ll 1J 'Li U ii 11� f71 '.i

'l'l�c'lo-!l�-!l�oiuu 



31 931 , "' c1 31 "I 31 31 d "'31 
2. IP\ tN I 'lH 1i;,1'W l'W fnl 'il:::1fW\ f1l 'H 'HJ'W 'H1'Hlfl 'W'WiJ'\JOL'VI 'il 'il H111VIP\'Wt6.:J

"

,, 
4. ·m:iil-unifo'Wt�r1f.:ir1:::t1hnm!n
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c:t,r/ o Q.I o I .,dg)oQJ "!1VW 1.!Mll ur1:::01vw 1.1rim (2545:53) nrl71().:J'\Jfl'il7n11'\Jfl.:Jf17HH:iil11iJ'l.J

,Jij'U�f171'V11lrlfl.:Ji.:i�fl i,J� 
931 ., "' 31, 31 

1. 1'b'nr11,i11nTH1Vil ir1t1il'\J1.:imn

2. f171'V111 rlfl.:J�'l 'ff71 Lfli1'l.J1.:J tl�l.:JL�tl.:J eJ'W \Pl 11V�L011 fl 'l.J�L1 Vil
SJ Yd l'] Id� QJ Ct, ,/ 0 'I 3J .c! j,I 

3. m�mrw 1lJlJ'W'W!l'W'Vln1J:::m:::1J1'Wmrn1nV1V1fflff1P11'il:::m mm111v'Wi 

tlltlHtU'Vll�fl11 

'b'lqJiV tllJ�lJ ! (2548:223) n�71�.:J�fl�lfl11 'l 'W f171fffl'WL1'1J1J'U0'U�f171'V\11rlfl.:J 

1. 1,nmmn

2. 1,-:imh:::mru�.:i
31 31 31 31 ., _J "' o'& d lJ] 31.d3. \Pltl.:J 'l'lfmllJtfl17lJ1'\Jl 'l 'il uri:::'Vlffhl:::'Wiljl'W'V17.:J1'Vltllfl'lfflP\1'il.:J'il:::l'HJU 11111

,, 
4. rn.:ir1f .:i t11 tll1dTm·:::1.:io1'ilLn�o1J�m1,11� 1�mQ -w1::: nn'Vl�,rn.:i 1� v'l,

' .

ff1,J1 tX11� 6� lfl11'\J6.:Jf171 fffl'W u 'l.J'l.J,J ijtl� f171'Vl � "16 -:i� 0 f171 � ll'W 'W f171 'Vl� rl fl.:! Clll11N11 
t "" ., 1JJ 31 �I """' d 9 31 ., • 9 31 Ji 

1JJ 31 '\J'WIPltiilfll'ilm11oilmw 111 11J'W11if171fffl'W'Vl 1'lfV11-wv1nrn1n 'I'll 111mrn.:ivr1-rn.:i cu.:im'il 111Hc1
' " ' ,, 

tll�1.J�1n11m1i1ri.:iVJ'W i ,J i 'W'l.J1.:JTlf .:it11m1i'111c10.:iL�'I-JmJ1.J t11'ili1�11vu11!mrn1,rn'\Jf.l.:Jn�i1 

11�rn�v.:imnJ ntl�.:i1u vh 'l tt'm1L1t1"Wm1ffvu ill1J11c111,1t1,Jj�ff .:ir1Lvi1�m1 ':<I • • 

.., ... "' 
2. 1. 14 fH.'lll'ilt]flfifll.:Jtn'H'HJ'l.j

rm ff1.Jq'Vlf m.:im1 L1 tl'I-JL�'W Tl1UJff11.JU(l'\Jfl.:J'U nL1 V'Wi 'U�lil�l.:J"7 �.:J10� 'illO 
., 

c1 II\ 31.., • I o' c1 'i 31 & 'l umwu 1�1u1J1:::ff11m1ru ,i1nm:::1J1'\.rn11L'W'W nTrnvu'llv.:ir11; 111vr1i1-10.:ir1n-1rn1u1i'11.:i 'W m1
' ,, ..

QJ 
,. I .-=::i. Y .c!I cl Cl,/ i Yet a1 \f\ j/d "i 31 "' "" 

111 Lrn:::lJ j :::LlJ'\.J rHl f1lj ff j 1-:J 1m tJ,:)lJfl1� '11 lJ�tl!fll'W'W '\.J I� lJ � '11Tl 1llJ'l1 lJ1V'\J fl.:J vH'l fflJ q 'V1 'fl 
.ct 1.t]9Jcv.c::t'V\1.:Jf1l'H1V'W 1111.:J'W

,, .. 
ff1.J-w1 L'lfV'W'Wti (2547:53) iqi.J-h Hc1i1.Jq'Vln'V1Hni1L1v'W1'b'1r1ru1,1r11ff1P11 

& a d 31 1 31 c1 d lJ] 31 c1 31.., �, 
m.rn.m.:i fl"JllJ ffllJ1 j (l fl 1llJ ff71 j 'il1L'1::: fflJj j () fll'W111il \Pl 1-:J "7 '\Jfl.:J �11 Vil 'V1 111'illnf1l111 Vil 1;flU1 lJ'U

"' ':'11,I "1.f o' 1 & "'11\31 Hc1m 'il 1n m1 L 1 ti'W m1 ffV'W m 1 Hm-jil 11 rn1J 1::: ffu m 1 ru '\J v.:i 111,1c1::: 1J Tl Tl ri cu.:i mm 1 m11 1 � 'il 1 nm 1
!)} -=i..c::t I 

'Vl� fft11J� 1tl1'fi f171\PI l.:!"7 

�lJ'Wilti L11'lf:::�i.Jt uri::: -ww11 �u��'\J (2548:125) n�1111 i:4i;,ff1Jq'Vlim.:inn 
d di! o d .J\J) '1 ct 

L j Vil 11 lJW(l.:J'\JtJlfl'\JO.:Jfl 17:IJfflL 1 'ili'l I� 'ill nm:::'l.J1il nlj L 1 Vil 011 fffl'W
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fllHl1'.i'HU 'tlf.J11'U'IJ'�1 (2536: 32-33) i�'l11'Ll'U1��Lrnt fl1Ull1lJ1f.J'\JeH 

1.ht ff'Vl n N" 11 'U'.i ttr'Vl liN(l'\J t1-:i 1 H11 m..1 illil 1 'ilt r1 m vci-:i NcHYlltJ'Vl ef '\111-:i fll'.i 11 V'W'\Jtl-:J'W rn1 vu

r1!t1f111ll�-:ivrn L'il 'l um'.ivi1-:i1u1viv-:imh:i 'l�t1�1-:ir1d-:i uiu'Jt'ff'VlTIN(l'\JtJ-:J 1 Hl1 f.l'W t1llwci..:i fll'j

�1 H 11 f.J'W ffllJ 1Hl N� IPl'W fll1 f.J'U �n N(I fflltJ 'Vlt'\111-:i fl l'J 11 f.J'W �..:i LI (ltffllJ lHli�'W l'W fl!� f.J'W 'l ,rn
,, ,, 

l1fl''U fl�'Vll-!lU1fl l•Hl fl� 'il'U l M 1;1'11J1'.it1'Uf rni1 'l M1,i'1nrnHll'V'll l1��tllJl1-!lflW°l 'U fl WU flfl'j 11Jl1-!l
,.,� 'l 1 d .,k • 'l ,., q cl 'l 'l • 1 .?I ffllJ7':itlUflutl.J'l17fllf.J 11.J HLHIU 91..:J'ilt'Vll !'11lfl�ff.l11J'V'l..:J'\"lf) 'il 'UfllHll..:JllJ �VLulJfll'jlJf)..:j

u 

,,
'U'.itff'V1TIN'1'\Jfl..:Jl1..:J'.it1.JU 

L1.lnJ-cr16 1�mJ'Vlt1-:i (2536: 9) nri11111httr'VlTIN'1 �ti NMl'U'\JtJ..:Jfl�lJ�-:i 
' ,, ' 

I� 'W i tJ \p\ llJ L iJ 1l1 lJ7 f.J'V11H i 1 �,:J 'W 'U 1.l '.it 'ff '\11 TI Wei '\J M h-:i I� f.J'U � el fl11lHY1 L � 'ii '\J e),:j 1 H 11 f.J'W vi
I I JI ,, sJ I 

ffllJl 'j tl'V17'11U 1vi'l 1X u 'j 'j '11�1'11 lJW'n\Pl..:Jlfll i 1l1-:iihn� 'ii 1 mht 'ff'Vlli fll'V'l'\Jfl..:J�U1'111'J I '.i -:i11 t)lJ vi 
. � 

'l ,_, ,_, . I "''l "' di I ,_, ,_, 'l ,_,
ff11J1'.itl 'lffl 171J'Jfl111Jff11J7'JtlU'1tu'JtffUf11HU 1 U fl1'.iU 'J'l1lHl'W l'Wfl lJlJlJ11 !'11

',, 
�L�'!J..:JflU'!JqJ'IJ'l'U fru�nw 'l Mlfi� N'11P\ 1lJli11'11 lJ1tJ'n�..:Jlfl1 i 1 

ge)tJ 1mtiJ!fl'1 (Hoy, and Miske!. 1991 : 373) l�LMfl11lJl1lJ1V'\Jtl..:J'U'Jtff'Vllifffl 

'\Jfl..:J L HL1 VU11 '11 lJlV�..:J fll '.i� l HL1 f.JlJ ffllJlHl N�IPI 'W flL1 tJlJ� n N'1ffll(J'Vl f 'Vl 1..:J fll'.i L1 VlJ � ..:J 

ffllJUtl 'W�lJl'WflL1t1u'11Xnl1fl"Wfl�'Vll-!lU1fl ffllll'.it1'Ui'rni1nu�-:iu1��f)lJ�\)flijU'!J..:Jl'lUl; 
t ,., d "J,., d t d 

IL'1t'J1lJ'Yl..:J ffllJ1'.itll LflUqJ'111.f11f.Jl u 1 HLWlJ !�LU'Wflf.Jl..:J� 

'il1nm1l.l'l1l.l1v-u'1-:i 1Pi1'W ff'jlli� 11 1.l'J:::tr'\11; N'1 �flm tu1'W m'J111-:i 1u �111 'l 11'1n� r-1'1 l;l 'l'l ll 
. "I .,i 1 

.d • "1,., IP\1lJIU1'11lJltJ'l1'JfJ'U VU1f.J'Ylfl1'\1'W11 11 

2.1.16 rl11lJ'W..:J'W01;i 

u u 1� �'Yl q 1l � L� v1 n 1.Jfl 11 l.l� -:ivrn h 'l 'U fll'J u ij1J�n 'ilfl'J '.ill 'l � "l nlPI 1 ll fl n � � 

1.lfiu�'iltlfi�fl11l.l�-:J'Wtl 'l'il 'l un'ilm'JlJtt!t1fl1'.il1l-:Jl'UJlJlJlfll1!t1u' tit.! ;f 'Utl�f11.JE..:i �-:i l 'il�ntl�l 'U 

-:i1mi'U fll 'j ff! 1..:J E-:i �-:i 'l ,rn!m1 H mt�'W 'l 11'1n�nu �D01J�..:Jl'Wf-:i11'.lu E-:i � 11-i'.lu I �el 'l M fll'j 

ufi1J�-:i1w�u, iJ1e111J11e1QiJ1ti1 -:i��11-:i i 1 n�111m1�mn'iluLn�u u1fi�'Ylq1:1�1�v1num-:i�..:i 'l ,i 
,, 

'h.Jfll'.i'Vll..:Jl'WH�.:iil 
cl "" ..... "1 "''I ,., cl 'I I ?I ,.,cl 

ff'lJ'Wfl 11fl''lH'1'lJ1.JIPI (2545:8) 1� !l1fl11'lJl1'lJ1f.J'\JO-:Jfl11'lJYM'l'ltl 1'il11 lul.Jf111'lJlfffl

��'\J t1..:i '4fl fl '1 � i �i' u fl 1'.i IP\ t1 u rt'W v-:i1rl t1 u '.i '.i 'J 11Pl � 1.l '.it ff .:it1'l 'W E-:i �� o.:i fll'.i 11 '1t m�111..:i f11111-w.:i 

G) :ii I � Q.I � 
'l 

I I I c.1 
'l'l ti ! 'il I u 'W fl 11 l.l'lf 01.J '\J 0-:J Ulel '1 t '4 fl fl '1 91-:J '.it� U fl 1 l'lJ'l'l ..:J 'l'l O 'il '\J 0..:JUIPJ '1 t '4 fl fl '1tJB lJ L llel fl 91 H fl'W

' ,, '
.,i .,i cl ,., q "" ,., 

tll 'il 'ii t l'U tl..:J lll'ill fl'V'l'U jl'W'Yl 1..:J fll'.ifl'fl1:ll 'Y11..:J�l'Wlfl''.il:ljfl'illl'1tff ..:JL I 1�'1tll.l 

'lfl�j,:i 'Wfl'.i11'Wlfl"1 (2547) i�flri11�.:i1�0-:i1111�v1num-:i'!�t1111J�-:i'l'lei'l,i 1�v 
q q 

ff11.li {11 fll'J1�fl11lJ�.:ivrn L 'il 1�'Wnn1�'V11-:i�1'W11rl'l.Jfl�11!m'il 1P1fl��1 �l.J'W llJ li '.i'JlJ 11'.l u fll'j 
' . "

um1.:it1t1flvi 1fomi'1.:iiu�m..1v1flvi'ilt1� i�1�VIPIH �..:J'W'W fll'J1�f11111-w..:i'V'lo'l'il;..:iH1m'J1� 1�v 





P1V1 

T1n1 
mi:: PV 
.,; 

tlJU p

V 

n 

R 

T 

P2 v2 R 
T2n2 
nRT 

fl1llJlp]'\.J 

tl1lJl\Plj 
0 

1
t:,I 

'ill'W1'W lJ'1'\JU�fllCJJ' 
I .d t:,I fllrN'Vl'\JO�fll"lf 

uru1111D1mnhei K "' 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . (1) 

............................. (2) 

�lfl��,rn�nlCJJ't�'W�lfl��mm1 nlcif��lJfl� 1 llJ'1 'il�uu!mm 22.4 iilPlj ��U!11fJiJ 0 °C 
QJ � r .d (:')I 1f1Va1 J

(273.15 K) U'1�fl1llJ�'W 1 1J'j'jtJlfllfl' CJf�mlJ11f1117fllfl�'Vl'\JU�fllcif (R) !���'W 

PV 
R 

nT 

p V T 

atm L K 

atm cm 3 
K 

3 pascal m K 

mm Hg ] 

K cm 

(1 atm) (22.4 L) 

(1 mo!) (273.15K) 

0.08206 L atm K-1 mot" 1

n 

mo! 

mol 

mol 

mol 

R 

·I ·I 0.08206 L atm K mol

82.053 

8.3143 

62360 

3 -I ·I cm atm K mo! 
-I -I ·I -I J K mol (1.9871 cal K mo! ) 

3 cm mmHg K·1mof 1 

Olcif�'l"j1JJ1 I 1M'.l'W Olcif'il! � �� 'il�U'l"Jt]�mrnttiei�t1J'W I U 'illflflt)'UO�Olcif��lJfl� u� nii

rn� '1'm1::� Olcif'il1 � Ol'illhi'llu�'ln�'t�tM f11JOlcif��lJfl�l� t'lf'W�fl 1llJ(p)'I-J �1 "l 11 � ti �ru 11 fJ ij� � "l 

l 'W fl11'1'1�'1u�tl' cio1rnt1� n 'j rn'llu�n'1"lft�'W I U\Pllllflt)'UO� n1CJ1��lJfl� 

2.2.2 m11vijt1iJn1ci1iiA lvi·n;:iiA 
9 <'i "" t:,I II) 1 .J "' .I"""""' I 

! 'W fll'j'\'1�'1U� 'il�fl'fl1lll'¾(]� m rn'Uti-lfll°lf L'U 111 t 'il 'W 9Mt\Pl Hill 'ill fllJ� fl'HJ l'j ::1117� 

m�cB'm�1iJn (Sulfamic acid, HSO3NH2) trn:: ICJfl�tllJl'WI\Pl:i'Yl (Sodium nitrite, NaNO2) i�

.d 
'1'lJ fl1 j 'V1 3

......... ..... ...... (3) 
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.. 
fl w 'Yi -0" fl'lllJYI'" flW'Yl.fJll fl 'l lll YI'" 

<"c) (atm) (mm Hg) (
°

C) (atm) (mm Hg) 

15 0.0168 12.79 26 0.0332 25.21 

16 0.0179 13.63 27 0.0352 26.74 

17 0.0191 14.53 28 v.0373 28.35 

18 0.0204 15.48 29 0.0395 30.04 

19 0.0217 16.48 30 0.0419 31.82 

20 0.0231 17.54 31 0.0443 33.70 

21 0.0245 18.65 32 0.0469 35.70 

22 0.0261 19.83 33 0.0496 37.73 

23 0.0277 21.07 34 0.0525 39.90 

24 0.0294 22.38 35 0.0555 42.18 

25 0.0313 23.76 

0 ' Q ,:/ 

2.2.5 fll'lfllU'ltl.!fllfl..:J't'l'll�..:Jfllctf (R) 

Cl 9/c'll d (N Q I d � O 
lJ] ,., iUJlJ�L'l1f1191 N2 tth.Jf1191��1Jfl� fllfl..:J'Vl'Utl..:Jf1191ff11Jl'Hlfll'U1W l�'illflfflJfll'j 

PV 

nT 
1rlo P m11Jfl'U'UO..:Jn1Cb' N

2 
('illflflllftl'U1W) 1mnl1t1unt11mf'I' (attn) 

SI ' ' 

v ,J�lJl�l'llt1..:in191 N2 (1�'il1ni.J�m�l'llt1..:iu1vifJflU'Vl'Wvihn}m�)l'U'l1U1t1iim (L) 

n = �1'U1'U L1JC,'UtJ..:Jfl191 N2 (tY11f1iJ�l'U1'U LlJC,'Utl..:J HSO3NH2) L'U'l1l-!1tl LlJC, (mol) 

T �W'11tJij'UfNfl191 N2 (tY11tliJ�W'11tJfi'UO..:J'Ul'lJW�i11f11'l'Vl�C,O..:J)L'W'ttl-11t11flC,1'U (K) 

2.2.6 m1r11'!-!'ltuU1mm'lltHn1cu 1 lm1� STP 
'

cl ..::1 Cl QI O QI c')I 

STP '\11Jltlt1..:J fffl11�1Jlmil'W'Vl�W'ttl;)1J 273 K fl111J�'W 1 atm ff1'11':i1Jf11Cb' 

��lJfl9i 1 LlJ-n � STP 'ildh.J�mm 22.4 iim iumlV1�c,o..:ii1mm1t1ri1u1ru'l.J�m(,l'l'IJfNn1Cb' 

N2 1 hm� STP L�'il7flffl.Jf11'l 
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PIVI pl Vl 

T1nl T1n2 

vlv 
'

<ii 
'

d d 

()l'y! 'CT fll 1 � 'Y\ 1 mrn.1t1� ""fl71�'Yl STP 
'

d o rl'flll�'\11 2 'n'l.Jlf.JM rr m 1 � 'Vl 'Vll fll 'j 'VI �nm -:i 

(273K)(1mol) 

<9 QI o li]V Qlli]V I V V V Clf-:i pl , vl , Tl , nl ffl1Jl'jfn�lt'1�fll'l.nru l�'illflfll':i'Y\�'10-:i �-:i l�fl'111lt'11'Ul��'W 
., ' 

�-:ii!m1��1'W10l.'nl V
1 

(,J�m�!'\JO-:inlClf N
2 

1 mol Yi STP) I�

• V "I 2.2. 7 f)l'Hll'W'JW'Hl£Jt'l�'llt:i-:lrl11"iHll�lrHU)'W (% error) 

' ' 
�v .:I .ct 11 

2.3 .:Jl'W'J�£J'Yl10U1'1Jfl-:J 

m,� 1-:i'IJ ti-:i fi 11J !-:i n11fi 1� i 'ii 'il 1 n mm�� ti-:i 
= -----------xlOO' "' 

tllllH 

'W'jlY1'11'lf�1!:i'Ol.'V'l:i' U'fl�firu� (2553) i�il11rruouu1m-:imnli'-ul11-:iil1mmm:i'1!tJ'W 
., ' 

fll'j 'CTO'W :i'ltll'lfll1B'lJ� flWW'W jl'W 1fl'1fl:i' rn i vHh n1J-:i1 'W VI u 'Wt M ,1 flftfllj l�fi 111!1 �1 i 'i) 'j �1J1Jff-:i 

�lf.Jf)l�/1 vlvh fll'j l 'n'fl'\JO-:i n1�/l vlvh U'fl�'j�lJlJfi 11JfilJ'j� fl� I mi i�orh-:ii�l'il 'W ll'fl�lil'W 

1;1.hi n l.JJ.Jlfl�'W 1� f.Jfll'j rrf 7-:i'Jt� �1'1 f),:j fl1:i'l11-:Jl'W i-:imJ� '\Jfj,:j 'j� lJlJ I vlvh n1"'-:i � �1'1 fJ-:i fl 1 :i''Vll-:i l'W 

m 'il1m�1J1J 'ii !-:i 11'1� i ,r ,1 nftnmm1J�m�,1, 1 i vlvl1n1�-:i i mrn11��1-:i "l �1miou i '\Jl�oftnm 
' ., 

11'1�1-wm�u-wu11uflo'W vi1m1ftn1:J1 t 1.rn "Ll'W-:i 1'1f11ft'1m rn i vli l1t1·n1-:i�o i ,J 'illmw-:i 1w-rnm:i' 
. 1 "' .c1 , QI <ii "' V 'l .J <9 ?I 'l V o 31 d Ii] V 
lJ:i°�llJ'Ufll:i'lW'UflWcl'O'U'WlJ1l'l:Jflfl'fl1:JllJfi111Jl'\Jl !'illllfl'U'U Cl)',:uuw-rn !'n'CT71Jlrn'Wlfi111Jl 'Yl I� 
IIJ.f,V?f J o QI <ii "' V "' IIJ . .1-�•Qlll)Vd.J LlJ 'lfL1J'U'V'l'Wjl'Uffl'n:i'1Jfll!fl'fl1:Jl1'lfl'\lll-:J�l'W1fl'1mrn ll"ll'flf11"1-:i 1��9tl'W 

uf1'1m �"1fom (2556) i�vilfll'jftflmmrnJ1tJrn'Vit11Jfi�ll'W'W'W�'Ulfll:i'ff1J'W'Ylii 110-:i 
,, ' 

"0'4'W'Wii'\JO�Y!-ini'W l�tlfll:i'Lf'J:�:i'" •i.rn-:ii!flftfl1:Jl iuuvi 1 fiOl.�l'Ylfi'Wfifll!ll'V'l'Yl6�1'Wil1u1J1J 
d j) .. I .,Q d y I .c!:l d V 4:::t, y d � ct', 

fll'j L :i' tl'W llllllllJfl� fll'j I :i' tl'W iu um 11J1Jfl ll'fltfll:i' I :i' f.J'U t II 1Jll t:Jff'j � � 1tlll'Y\1 ! tl'Wfi flll'V'l 11� O!'lfltl 
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fl:;LL'U'U 1m:;f1:;LL'U'U fl7'.i1.Jfi'u�'\1�..:Jf\1'.iVlc;Jcl0..:J'.i:;'\111-mqlJ�1�f'IJfl1'HH)'l-.l�mnt.11'il�1f.J�01� 

l1r!'lJ 1rn:; fl�lJ� i�f rn11nrn'l-.!�fl'\11t.11 'il11 'IJ'IJVli1Jlf.J911lJtl fl� iji1u91 fl\i\1..:J fl\.J vv1..:iih!m.hri UJ 'V17..:J 
• u 

,, y ' ' 

'cl'()� (p< 0.001)"1'i1J: Htlfll'.iftfl'l:lli'lf-:i-wu'cl'c;i-:iiML�'I.J'Jl iY01�l1r!''I.Jl�O-:i fllj�fll17Vl'ilU1J1Jn 
' ,, 

1h:;�V1im·m-w0191� VlJ1P11nm.J i�f 1J t111:;�1Jfl111J!�nu 1J1J11..:i1,11ij1h:; lt.1'b'i-J\i\m�1hvff ..:iHc1 i M ., ., 
'::11 'l 1/J j/d I '::11 'l "' "1'llJ1HlHfl'l11f.J 'il tc;Jc;Jfl11fl7'.iHfl'l17tl 'ilU1J'l.H)!i1Jlf.J 

mum -w ,rn ..:i �o 1 � 11 r!'uhn:; i rnr ..:i. ., 

UflWl'.i '!f1V1i7'W (lJ. tl. ,J .) i�vi 1m 1 ftmn Hci ilJ(]'Vl i'Vll..:i m111 vu -wci r!'1"1'91 {� 1v1n nu 
. ,, " 

"1'V'UU'IJ1JiYfl1�l1rl'i-J 'IJ o..:ii! flftfl'l:11 fJru:; 1Vle.Jlrl'1 "1'911uci:; I Vlfl I 'U 1 c1 vm1tl 1:;lJ..:J fll'jl,l Vflf ..:iiHi 

�c;i* '\1lJ1VL�Vftf)i;j 1Hc1ffllt]Vlf.vn..:im'.i 11 tl'l-.!!lcl:;ff7'j'"JIJfllllJ'W ..:J'VH) 1 'il 'IJ o..:ii! f)ftfli;J1�11 ti'U � 1ti�O 
I I I sJ 

1�'1r!'lJ 1h:;'b'1mvi'l-Nvi1-N1 u nni im�u ii nflm-nvici..:iV1:;1 uvu11 V'U1'b'7W�mfo'.hi..:i�u 1 '1-lfllfl 
,=i .d -':'I ,=i O t!i � .di j/'l A Q.I .. I 9J _.:!j .c:t Q Q.I r/

fll'jffflIJl'Vl 2 u fll'jffflIJl 2554 'il1'U1'U 30 fl'U tmtMlJO'Vl 'b' '\.lfll'j'"J'iltiu'j:;f)01Jc;J1V'cl'01c;J'Vlr!''I-.! 
.:::. Q .:::. rl eA rl J � d "i d 3) ,, ' 

1'b'lrl"1'fl"1' IHM'Wc1r!'1"1'911 llc1:; lflHNlJO'Vli'll' 'Ufl71lfl1J'IJ0l.jc1 i.J1:::f101Jc;J1V !l1J1J'Vl\Pl"1'0'1J (f10'1-.! 
., "' .,i i , i,,, J d .e:. QI r1 .:::.ea d

i 
v
i 

... .,
m1:::'\1'1..:J!'jti'I-J) uci:::U'IJ'IJ"1'01JtlllJfl11lJ'W..:J'WO 'il910flU 'b'"1'01\Pl'Vlrl''U fffl9l'Vl 'b' 'UflU1lml:::'\1 
g) lr)Y ' ' " I d  ' d ' I 

'IJOl{'1 tc;JUfl mrnvci:; flll'iHW uc1:;"1'1'Ul1HJ..:J!U'UlJ19l'jjl'I-.! uc1:;V1c;J"1'01Jfl11lJll9lfl911..:J'.i:;'l-n7..:i

i1m�V'\JO..:Ji'l:::U'U'I-.! 1c;iv'l.ff'cl'ti� t-test ll'IJ'IJ Dependent Samples f·rnnniiv 'W'IJ11Hc1fflJ(]'Vlf 

'Vll..:J fll'j 11 ti'U 'IJO..:JtJ flftflIJWlii..:J f11'j 11 ti'U f � 1ti�O 1�l1r!''U 'cl' ,:i fl11 f) Ot-.!!1 VU OV1-:l ij lJ Vfflfi' UJ'Vll-:l ff '1�., ., u 

�'j:;�1J .01 ff1'U 'j:;f)1Ji'l11lJ'W-:ll'lO i 'il'lJO-:ltJ flftflm�ij\i\O �01�l1r!''U o�i 'U 1:;�1JlJ1fl (M = 4.23 
,, " . 

uci:; SD = 0.42) 'illflfll'.i11Jvfli'-:iiimm'.irn�u1m1V11-:itl1itl"1'!1-:iiYv1�11rl'ui'l-.l1JV111vurl�mY 
. . 

., v «1 «1 "' «1 , 11J. 11/J v'\11'1JOO'U '\1':i011f.J1'b'10'1-.!910 1U tc;J 

"" .,..., 
2 .4 fl '.i � 11 m.rJ 111 � .:.i l'lfJ m.1

fll':illlmjo,:i ,J1:;�'V]fiHc1'1JtNfl11l��01�l1rl''Wi'U'J1V1'b'1 CHM132: ,Jij,j�fll'jlflnJ1 iu

1�0-:in1Cb''IJ0-:ii!nftnmiuil� 1 �i�i'1Jfll':i1l\Plfl1111vu!�1v�o1�11r!'u vi'1{vijmurn1u1ii1P1�-:iil ., ., 

., "' ., "' fl1Hc;Jfl11 L1 tl'Ufl11ffO'U fll'.i'il\Plfll'j LW'U fll'jff't:J'U

l�tifll'jffO'Utlfl� 1c;ifJmji�io1�11r!'u 

I 

,

m111P11rn:;1 tl1 vrnvi f.l'IJ i:,milJ (]'Yl fi'Yll-:i m111 fJ'l-l fll':i,J'J:;L:W'I-J 

GI GI cf d 

(1!1J1J '"Jlp) Nc1 fflJ()'Yl1i'Yl1-:l fll':i L 1 V'U) .,i i 
v"' 

i'l'"JllJ'W,:j'Wfl 'il'IJO-:l�!W'I-J

l'U� 2.3 f)',jfl'l.Jll'\.J1�c;J..:J1'\.J1'0fJ 
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·o jl  .d ..::. d yd o , Y et  Y o  .dc1, 
'U7'1JfllJcl'Vl '.i Tl.Jj'JlJ 'il7flf117lJf1,tL'\1 'U 'IJ fl-I Hl'lW1'l/7WlJlf17 'U 1W '117f17 IOC Im 11" tlfl'U tlflltl 711'1'1 lJfl 7 V V u 

"'"' v t ,  J' 111 ., d v 
,t'l/'Ufl171Jil'fl,tf1clfl'1\Pl'1U\Pl 0.5 'IJ'U 1tJ (,t'1fllf1H'U1fl 'IJ \Pl7'.i7'1'Vl 'IJ-2 '11'U7 67)

" QJ QJ Cit, ,::t 

3 .4 fll 'Hl''ll�un:;'111 rJ QA.fl l'W U'U'U't1� irn'U 1��llll''JJ� 't1 fi'Yl l � fll 'l &'ltl'l-,I 

,,9 ., ... 'l y 
Q,I ... , Q 1. f'l'fl'm '11 cl fl fll '.i 11 cl:; 1 'Vl f fW f1 'U fll '.i il''.i 7'111 'I.J 'I.J 'Vl ,t il'fl 'I.J 'il 7fll fl fl il'l '.i fl1 '.i 1�U cl:; lJ '.i :;111 'IJ Hcl 

"" o' o' J d .  A � 9 v 
2. 11fl51:::: '11 � � 1h:::: ii' -i fl 'il 1 rn u fl 111 'Vlu1 111 'Vl � cl t1 -11 v-nH u u 11 u 1 'Vl H tu fl n ii' 51 -i

QI QI t::f d. 

11 '1.J 'I.J 'Vl � ii' ti 'I.J 1 � H cl it'll q 'Vl 'Ii 'V17'1fl7515 ti 'U 

3. 'U7 ��tJ 5 ::::ii' '1�Li-l'Wq�fl5511�11 ti-I �7�'1.J flU il'fl'Ull fi' 1 I tJ'l ,r �I ij}tl1'lf7 qj\PI 'j'J 'iJfl 1UJ
., 

\)fl�tl..:JLrn::'¥i'il7'lW7f117lJ\jfl�t:i'11'11lJ7::il':I.Jtl'I.H'Wm17 (IOC: Index of Item Objective Congruence) 
GI d ,, 

(�'1fllflH'U1fl f1 �757'1'1'1 fl-1 l1'U7 69) 
,I ' ,, ' 

y Q.I QI � .d � ci,1 .:!:I .d.9" 9 Y 
4. il'5Hll'I.J'I.J'Vl�il'fl'I.J1�Hclil'lJ(]'Vl'li'VlHfl7515tl'UIHJ..:Jfl7CJ1 'il7fll'Utl'l17'Vl t'lf'Vl�clfl� tlf 

3J G.I Q.I o'd t lJ] 'J} d Q.I a.I ,a O 3) 0 '1 3,/ I 
mrn1iclt1-1n'I.J1�t1tJ5::iHriV1�-1111tlu11'1.J'I.Jtl5ut1 s 1P11mt1fl 'il1u1u 20 'Ut1 fll'H'U�fln l1f17 

' ., 

o ill.IL 
VY"' V ,!1 'lv 

5. 'Wlllll'I.J'Vl�il'fl'I.J LU '11fjl'b'tl1'lf7(1Jll1'.i1'ilffflllfl17lJ\)fl�tl'1'1Jtl'11'Wfl'117 flU 'lffll'illl!cl:; 

m11Jfffl�rlfi't1-iti1r!�qtJ5::::ff ..:J�fll'jifouf �7'1J 1'U 3 rl'U l�fl�51'ilil'fl'I.JfJWfll'WUcltfl17:IJl�tl'1�H 
., 

1i..:i1'Ufll11 (IOC : Index of Item Objective Congruence) 1�tlf17'11'U�LflWCl1fl75'¥i'il75Wl fl7i'lf'W
v .,. 

r111:1Jm1�mrn..:i 1it1
d , v 

L'l1 'U17ffO�f1cl0'1

iliml'l'il 
d ' ill I V 

L'\1'U1l llJil't11lflcl0'1 

l,rfltlL'U'W + 1 

1,rr1::::U'U'U 0 

l,rfl::::U'U'U -1 
0 j/ .d � Q y,d O I 'JI �

6. '1-J l'IJ fllJ cl 'V1 'J 1'1.J 'J 1:1.J 'il 7 fl f117 lJf1 � L'\1 'U 'IJ tl..:J �1 'lf ti 1'h'lqjlJl fll'U 1 ru '11 l'fll IOC IL cl 11flfl fl
,, .,d,:::t ' QI cl y t ' J "I Q,I ,J y 
'UOil'fl'I.J'VllJf17�'b''Uf1171Jfftl�f1clfl'1�'1U� 0.5 'IJ'U 1tJ (,t'1fllflH'U1fl fl �757-l'Vl fl-2 l1'Ul 70-76) 

. ' ., 
7. ,1111'1.J'UVJ�fffl'I.J l 'U'Yl�cl0'1L�Oll'l'.i1 'ilfffl'I.JflWfll'W'Ufl-llflro-i�fJ 

1 � ti '1 �tim!n�fl'ill'lf'U TI
• 

� 2 ffl'U7Lflii'U5::::�mi' ��l'Wfll'lt1t1'Wi'b'l'UOU�fll'jlflii�1iu1�fl'11l7C)ilJll!-a'1 �1'U1'U 20 fl'U 
• d

1
va v ... ,.,.,; ., ,1

8. tJ7f1::::UtJ'UVJ �1tlu 5ltl'U om11m1::::m'Wfllil n 'il il'O'I.JfJWfll'W'IJ o..:i11 'I.J'I.JVJ� fft1'1.J�-1u

8.1 m1'ilil'O'I.JT17f1171Jt11fl�lt1 (p) �fl-cY�ihu 1::::'1111..:i �1u1u��m.J�t:ifffl'U\Jfl 'lu11�
v , o V v t 1 'l v o' • • oe9 .Ji 3,Jc,., ill V 

cl::::'Utl�fl'il7'U1'UHl'Ulfffllli'l'1l1lJ11 �ti 'lflflWC\'lf11llJtllfl�7tl'.itlf17'1 0.20 tl..:J 0.80 CJ1'1H1'iltl L11 � � 
' 

Cl.I � 'j) dd I I d CV d I I .dl 

f1 � tel fl fl 'IJ fl il't:J ll VI lJ fl 17 lJ tll fl '1 ltl'IJ fl '111 'I.J ll i'l � il'fl 'I.J fl tJ 'UL 'l ti 'U 11 cl:::: '11 cl ..:J 1 'l'tl'U fl� 'l:; '1111 '1 0.3 ti '1 0. 7 5 
Q.I d ,, 

(�'1fllrlH'U1fl -i m57'1'Vl '1-1 '11'Ul 78) 
I o o � I ,, o 

8.2 m1'ilil'fl'I.Jf17fll'IJ1'il'il7U'Ufl (r) fltl fl75�51'ilfft:J'I.J1l'Utlil'O'!.Hl'llJlrn'illll'Ufl 
., ,,9 I ., ,,9 I � 3,/CI "' 'l 1 , � ,/ I O O t I J' ill . I .Ji <!I 

'Uflft'fl1fllfl'1Uclt'Uflft'fl'l:JltltJ'U L��l'Wtl-1 � �ti 'lHflWC\'lf1707'Ul'il'illU'Ufl�'1ll� 0.20 'IJ'U LU CJ1�tlfl

11�flfft:i'I.Jmm1 t1 �111 u fl'W fl�flm1n-111cl::-u fl�flmoou i�� u�1��1tiflflll'l.J'I.J'Vl�ffflll 'l irm ti o 
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'JI ,· 0 0 Q.I QI I!{ .c::l dt ty 

10 ,rn �rn f17'j\Pl 51 'ilfffl'Ul'l101'Wl 'ii 'illlt'U fl'\Jfl..:JU 'l.J1J'Vl\Pl tHl'IJ1\Pl vHHUJ q'Vl 1i'V11..:J f11';iTHJ'U I Hl..:J f179/ 

�1 i Vi�#! \Pl I� fl fl� flff fl'l.J� iiri 1 Ol'U 1 'il � ll! 'U fl'\Jfl..:Jl! 1J'IJ'VI \Pl fffl 1J fl fl 'U 11 t.J'UL!":: '11 �..:Jl1 tl'U tl �'j ::'VI 11..:J 

0.40 �..:i 0.80 1�fl'Ul1J11rl'U�flfffl'Ut1fl'U11 vwm::mi..:i11v'U (i..:imriN'U1fl ..:i \P\157..:J� ..:i-1 1-n!1 78) 

8.3 \Pl 51 'ii fffl'I.Jfllfl 11:i.Jlcbm.t'U �flf17 5\Pl51 'il fffl'UN'1 f1751\Pl�ff�llfflJfl!m::ri..:i� 1\Plt.J 
9'.c::t,Q.1 .c:!t ,, .d, o'1s13/o " o  .d � 

iv�1\ltll'1tlfl'Utlfffl1J'VlNl'UlfltUCVI t\Pl'ill'U1'U 10 '\Jtl 'UllJ7'111fl11lJl'lffllJ'U'Utl..:JL!1J'l.J'Vl\Plfftl'U 1\Plt.J 'll' 
.c:::...c::t t/Q " Q.I ,I .et ,;., 

11if175'\Jtl..:J fll\Pltl5 5'b'15\Plff'U (Kuder Richardson) 'illflff\Pl5 KR-20 !f1tUCVlf175'111fl1llJl'lftllJ'U'\Jtl..:J "' "' 
V • o ll]V .J 11] , J .:, t OJ 

'Utlfftl1Jf11'11'U\Pl 11 0.80 'll'U nJ N'1f175\Pl51\HHliJl'llfl11lJl'lffllJ'U'Ufl..:JlliJ'U'VI\PliYtl'U'Vl..:J�'U'l.J'\Jtl..:J
I ..c::t Q.I Q  I Q.I  t j,)  .el l  dt� 

l! 'U 'U'VI \Pl fffl 'IJ fl tl'U! ':i t.J'U !! '1:: 'l'I MI ':i V 'U I 'Vl1 fl 'LI 0.83 !! ff \Pl ..:J 11 '\J fl ii'fl 'LI lJ m fl 11 lJ I 'll'tl lJ 'U ff1 lJ7 rn

u1'1iJ'l�i¢ifld1..:ilT'U'l'illm::N'1 f11':i')\Plff�1lfflJfl (i..:Jfl1f1N'U1f) ..:J \P\1':il..:J� .:J-2 m!1 79 ) 
c:t, ,I Q.I C. 

9. YllJYHI 'l.J'IJ'VI\Plfffli.J� 'U'l.J'il5 ..:J
' " " 

10. u1-u't1fft1'Uvi�l'U'U'U\Plfl'Ui1..:J'l'llJ\Pl !Di �m1"tl..:J'il � ..:J

'II • <el 'l 3 .5 m ·nr, 1,:um ::m fJ rum w U'l.J mnno fl1 UJ'YN 'rm t il

1. fffl'l:llWflffl'j lill51 1m::..:i1'U1iv�1�t.J1tl'Ufl11lJ'W..:JYrn'l'il
,cl QQ ,., 0 c9 

'l 2. fl'fl'l:1111if11':iml..:Jl!'U'Uff751'ilfl11lJ'W..:J'Wfl 'ii

3. tr!1..:iuuutr151'ilfl17lJ'W.:J'WV 'l 'il'Ufl..:J'U flffflm�ii�flS'tlm5fffl'U1�i1fl'U 11t11'!f1 CHM

132: i1B'U91f175lfliiJ1iiJ l�fl.:Jfl19/ 1rl'U1l'U'l.JD5::lJ1U!�7 (Rating Scale) 5 ':i::iu ii�flflltlllJ 
0 " 0 I Q.I Q d I I Q.I �

'ill'U 1'U 10 'Ufl 11Pl t1f11'11'U1P1m':i::1P1'1.Jm11Jfl\Pll'l'l 'UU1P1'1:::'b'1..:iri::mrnm1::T111lJ11 lJw \Pl..:J'U 
Q.I d d 91 19 cv 'JI .d 

l::\Pl'IJ l 'l'llJlt.Jtl..:J l'l'l'U\Pl1tlt:l� 1'U5�\Plll'Utlt1'Vl"l'\Pl

Q.I d d ,, '
'l 

OJ d 
5::\Pl'IJ 5 'l'llJltltl..:J l'l'l'U\Pl1Vt:l� 'U5:::\Pl1JlJlfl'Vl"]'\Pl

tr 1 'l'I f 'IJ fl 11 L ,r fl 11 lJ '11 lJ 1 tJ '\J t:l ..:J fl 1 � 1 \Pl I� �1 i VI� tl 1 '11 'W \Pl I f1 tU eyJ � L ii 'U fl 15 i ir
" 

1 i v, d d V V OJ J'
m11J11mv 1Plt.Jf175 11mmM1U'U5WIPll'Wlm::51t1'\Jt:J \Pl..:J'U

& d 91 ''l Q.I 'J/ .d 
1.00 - 1.50 '11:1.Jltltl..:J 1'11'U\Pl1tltl� 'Ul::\Pl'U'Wtltl'Vl�\Pl

di d V  "I OJS/ 
1.51 - 2.50 m.Jltlfl.:J 1'11'W\Pl1tltltl L'W':i:::\Pl'IJ'Ufltl., 

di d V '9 ., "I 
2.51 - 3.50 '11:1.Jlt.Jtl..:J l'l'l'U\Pl1tlfl� 1'U5:::\Pl'Uul'Ufl'11..:J

di d V 19 ., 
3.51 - 4.50 '11lJltltl.:! Ll'i'W\Pl1tlfltl L'W5::\Pli.J lJlfl

d d Y '9 Q.I .d 
4.51 - 5.00 '11lJltltl..:J !'11'U\Pl1tltl� l'U5�\Pl'I.JlJlfl'Vl�\Pl

4. i1111'1.J'IJD5::W'UflWill'W¢11'Wm1:u'W.:i'Wfl 'l 'il�vmnn.i'U1�iffu'l ,r �l�V1'lf)tyi1':i::W'W 3 fl'W
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' ., ' 
.cl. 'j) ..c:.. 'j/ GI �  QJ d 

l'Wtl\ol ':i'Hl ffOiJfl'JllJ ti f)\oltl.:JUCI ::'VHll'HW 1m111 ti fl\ol t).:j l'l1 m:: ffll fl lHtJ O '111 (�.:Jfllfl r-ltJ 1fl 'il \Pl l'JWVl � � 
51 

'il-1 '\1'W1 81) 

5. u 1u1J1J'ff1':i1'ilm111�.:i'Wu 'l 'il 'l ,Y �1;t11'h'1ru�1u1flf �i.:ii'.lm.h::1:uu 3 fltJ 1�t1\ol':i1'ilti'OiJ
� u 

I S1 I I .d. a ,::1.9 9' Q,I " ... I ,Q .::t. io' o fl111Jl'YW.:J\olH'UO.:Jl tJtl'l11 (Content Validity) fll'lfl'Vl !'b' 1rn::'111'UOfl1':iu':i::llltJ'Vl�fl\olO.:J 1rn::u1m 
1 t , JI 

'111�Wi'lfum11JffO�fl�O.:J'UO.:Jlfl�O.:J�O roe 1�m�ofl'li'ti�1m11viii�111'b'Uf1111JffO�fl�V.:JIPl.:JU� 
J 1u .., d 51 151 _, .., .., ,1 

0.5 'U'W LU (�.:Jfllflr-ltJ1fl 'il \oll':il.:J'Vl 'il-2 '\1'W1 82) L�tl 'b'lfltUC\'lfl1':ii.h::L1JtJ 11.:J'W 
d ' !ii 

mu11ffo�mrn.:i 

i,Jmli'il 

i,Yfl::U tJ'U + 1 

i,Yfl::U'I.J'W 0 

l�'W-h 1frc1011f1-ci'o.:i i,Yfl::uu'W -1

6. 1H'mh.:iu1Jmh::1:UtJ\ol1lJ�1U tJ::'Ul'UV.:J�l�tl1'b'ltU U � 1 i U 'Vl � Cl O .:J 1 �n iJ 'Uflfffl'hll• � u 
., ' ' 

flru:: 1'Vlt11r11tr\ol{ tri'lllLflU'U':i::t1nv1 iuilvi 2 vii,J1iflrl111Pi10�1.:i �1u1u 20 fltJ 
• • 

o 
y 

d.'vl ,, a o' ,l!l � � 
i y 

Q,I ,. I 
,Q cf 

7. 'Wl'lJOl_!Cl'Vl L111J11lfl'J7::'11'111fl111Jl'b'01JU !�ti 'b'�\ol'Jii'llu1�ff'Vl1Hltlcl'W1 (Coefficient

,1 .,j .:, • II] !ii ,1 II) .I alpha) 'UO.:JflrnUiJlfl (Cronbach) lfl(UC\'lfl11'\11fl11lJl'lftllJUfl1'\1 U� 11 0.80 'UtJ LU Hcl 
; ., 

fll':i1lfl11�r1 �lffll'U':i�ff'VlfiUOcl'Wl (Alpha) t�tl':i1lJ'l1.:JQiJlH'Y11tliJ 0.92 (11.:Jfllflr-lU1fl 'il \oll':il.:J 
d !i/ 
'Vl 'il-3 '\1 tJ1 83-84)

... o' ?I .., ... .,j O II) .11 !ii d 51 I ''LI8. 'WlJ'WLutJ'QiJiJ'il1.:Jl'WV'W1 LU 'lflfliJ':i1'U':i1lJ'lJ'vl_!Cl\oltl LU

' 

ti Q .c:.. � .c:&.::. Q.I d 

3.6 '111 1::U-'nfiil1'Vi'lJel,HHlfll'rn'tl'U1�'t1ff'U 

mnrnrn.h::iY'Vlnfll'W'llt1.:i�t11�11r1-wti'1Jfl�1J1Pi1mh.:i�1inu 1 n�11 �7'W1'W 30 mJ �tl 
JI I I t t 

'Wn�nmflru::lflff'lfrl'ltr\ol{ i tJuvi 1 Un77fff11'11 2558 vin1n.:i11t1t.11•inlliju9im':ilflii-n1hh!t>N 

n1CJf 'W lfl �Ul,I 'W � ,� 'il 1 fl fl1':i'Vi1u iJiJ'Vl 11 fft)iJ'j t '\1 ·:h.:i11 tl'W tliJflt u '1-,1 '1-,1 'Yl � ffUiJ'\1 ri .:i11 tl'I-J � 1tl�tl 

1�'11f11-JlJ1�1'W1tU'\11'lhtiY'Ylnfll'W'Utl.:J�O,rnJlfl(Uen 80/80 (i.:ifllflr-ltJ1fl ll \o\1':il.:J� ll '\1U1 86-

87) 

Q,cj d II 

3. 7 11ifll'Hfl1J'Uel\jtl
j/ QJ QJ � ,::i � fN O ,, Q.I 

1. 'Y111fftliJ111tl!liJiJ'Yl�ffOi.J1�r-1''1"1'll()'Vl1i'Yl1.:lfl1'H':itl'W IHJ�fllCJf 'ill'W1'W 10 'Utl fliJ

unrrmnnrl11i1mh� ii'nm'ltJfl1':i'Yl�ffou 20 'WTvi 
• 

2. �11uum':ifft1'W hw1i'�tifl1':ifft1'W1�11r1-w

3. 1rloitJ-q�m':i l� tl'W�1tl�Of11':iffO'W1�'11r1'WU � 1 �1{ e.11 ir f)�lJ'Vl�'tltl� l11lli.J'U'Vl�ffV'U

'\1 ra.:i 11 tltJ (Posttest) 1 � ti l "Mll 'U'U 'Vl� ff O'U 1� HCI fflJ()'Vlf Y11� f11'j 11 tltJ l�tl� HelfflJt)'Vli'Vl1�m':i L� tl'I-J 
.., ,,i 

'UO�Uf1r1f11'11
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flri:wft� 30 f fU flri�'Vl�rn a�11 V'U 1�ti'l �iv1�'11ft'u Uft� flrimr:ruf!rn1 tJ'U 1�ti'l iinm nrn'U 'Ufl� 
q q q q 

,t , o , ..:::t cv .d. t j)Q a1 cv cv c:l 
'Vl� ff V �fl� lJ'Vl 711 'U 'U 'Vl � ffV 'U fl V 'U I '.i tJ 'U 11ft � U 'U 'U'Vl � ff fl 'U l1 MI '.i V'U 'il 7 fl'U 'U �1 'il tl'J� Nft ff lJ (] 'Vl 1i 

,, 
d j).c:J. ..:::).QJ a.J d

'Vl7.:Jfll'.i1'.itl'U'Ufl��1'.itl'U \PlllJU'U'UL1N'Ufll'.i1'iltJU'U'U (Pretest - Posttest Control Group Design) �.:J'U 

ER 0
1 

X 0
2 

CR 0
1 

- 0
2 

ER u 'Vl'U nzj:wll'Yl�ft v.:i�i1 fJ'U � 1fJ�fl1�'11ft'U 

CR U'Vl'Uflri:Wm'UfllJ�11tJ'U�';w1ntJn� • • 

I d 

0
1 

U'Vl'U fll'.i'Vl�fffl'Uflfl'Ul '.itl'W 
"' d 

0
2 

11 'Vl'U fll'.i'Vl� ffV'Ul1 ft.:Jl'.i tl'U 
,, ,, 

2. �11,1 'U fll'.i'Vl�ft fl.:JUft� 1�'1.J '.i11J'.i11Jiu'flm\ \PlllJ'IJ'U \Pl fl'U � V l ,Jij
I ,, ,, 

2.1 �11iJlJfll'.iffV'Uflzj1Jvi I �1tl1Tifll'.ifffliHl1J1J'Ufl� ii'IJ'U\Plfl'Uvl.:JU 
al e.  d QJ ,/ .:::t i I 'l d j/ 

2.1.1 m 'il 7'.i t1V1i'Ulmnt11n 'U ��ti '.i:: ff .:i fl fll'.i 1 '.i V'U 'll'U \Pl fllJ \Pl 7-:J"] 1 'U fll'.i 1 '.i tiu fll'.i i

1�fl.:i fl7GJ5 ·fo� fJUnnu 1n111m'.i'Vl�ftfl.:J�'W flflfl'lfl�fl.:itlij,j� 1rn::'!J'UYinNftfll'.i'Vl1P1ftfl.:J1rn::m'.i 

r11'U1w��fl.:iri.:i�wi11:w.:i 
'l jJQl ,d O I .cl o i/'l" 

2.1.2 l1'Uflft'fl'hll'V17111J1J'Vl�fffl1Jfltl'U1'.itl'U (Pre -Test) 'ill'U'JlJ 10 'Ufl 'lH'Jftl 20 

'Ul'Vl 

2.1.3 m 'il 1 '.i vfln 1J 1 tl'Vl t)'l:l O 1 � t11n1.J flt) 'IJ fl� 111 GJ5 in m ';i 'l �1ff �-fJ11 m ci' ff 1 n \Pl 

1 n fl 1 ';i 'VJ \Pl" fl .:i 1 � 1J fl 1 GJ5 n fl 1 ';i 11 ��ff 1 n \Pl 1 � o t ,r ir fl ft fl 'l:11 t1 a '!J� 1,11:w11'.l 'U ';i � tJ � '1 fl n 'U 1 tJ fl 1 ';i 

rll'U1W117�7'\Jfl'1fi7GJ5 ii'nmtl'.i�lJlW 60 'Ulvi 

2.1.4 ,r fl �nm '117 fll ';j 'V1 � � fl.:J ,J 6 '!J� fll 'j 'h.J fll 'j !(911 till n 7GJ5 l 'U 1 \Pl 'j! 'il 'U ln'l� '(1-:l N '1 
"' "" 

fll' r\11� ft tl.:JfnJ fll�l'.i tl�fl 11J� lJfll'.i'Vl�ftel.:J 

'U l'Vl 

2.1.5 l1'a�fll'H1tl'U'il'U'li1'i!flftfl'!:J7'117U'U'U'Vl�ffO'U (Post Test) 10 �v 'linftl 20 

' ,, ,, 
2.2 �11i1um'.iffflunri:wvi 21�ti'l��'l1ft'u ii'1i'U\Plti'Uv1.:ii1• 

,, ' ,, 
2.2.1 �1 i fJ;U 'il.:J 1f1fJ1 f)1J � �,J ';i � ff .:i �fll';j 11 fJ'U .,j 'U \,l tl'U � 7 .:J"] l 'U fll ';j 11 fJ'U f'l ,r 

0 'j) I .c::I 1 ,/,, �I ,, 0 I 'l j) QJ & 0 
2.2.3 'Ull'Ulff'U'Vll'.ifJ'U �tltl7'll'.itJNfftl'U11J'UNU'U�'U7 fltl'Ufftl'U tl1'Uflft'fl'l:ll'Vl7" " " 

U'U'U'Vl\PlffV'Uf1tl'U11tJ'U (pre -test) �l'Ul'U 10 �tl U�1li1''Wflftfl'l:ll�ifl1�'11ft'1,J U�1Uij'IJ�fl7'.i 

'V1 \Pl� tJ .:i l 'U fl 7 ';i I \Pl 1 ti lJ fl 7 GJ5 i 'W 1 \Pl 'j l 'il 'W u '1 � ri � N '1 fl 7 'j 'VJ� ft fl� f) 'U fl 7 'il 7 'j 6 � fl 1 'U fl lJ fl 7 'j 
" q 











' 
<=I 

'UYIYI 4 

"' ,! 

f·Hl fll 'a 1 l fl 'fl� 'tt 

fn/jtv 11ei-:i'U'J::iY'Vl1lN'1'Uel-!lf11'.i1��el1�ir1u1'1-J'.iltl1'b'l CHM132: 'U{l1J�f11'.i!fliiJ--/hJ 
� c')I 3'�cvlJJY , � o'V o cv Q.l d

!'.iel..:JfllCJl' WHW !�H!U..:Jfll'.i1!fl'.il::'11'UellJMlllJ'1l<pJ1J<p]..:J'I-J � � 

Ylel'\-!� 1 1!fl'.il::i1'U'.i::ir'Vl1lfll'\"l'Uel-!l�el1�ifl'u1'1-J'.iltl1'lfl CHM 132 : 'U01J�f11'.ilflii 

J1iiJ 11ei-1n1CJl' 

v1e1u� 2 11m1::i-i'Ni1'fflJt]'Vlf'Vl1..:im'.i1�vu�1nSei1�ifl'utu'.i1t11'b'1 CHM 132 

uo'IJ�m·Hr1nJ1 iiJ1jei..:i n1CJl' 

Yltl'\-!� 3 11m1::i1f111lJ'W-1'\"lell��n�o�o1�ir1u1u'.iltl1'b'l CHM 132 : 'U01J�f11'.i!fllJ 

J11iJ110-1 filCJl' 

"' d 
il'Hl fll '.i 1 ! fl'a 1:: '1-1 

Y16'\-!� 1 11m1::i1'U'.i!:�'Vl1lfll"l'l'Uel..:J�01��fl'Ul'I-J'.iltl1'b'l CHM 132 'UO'!J�f)l'.i!fln 

J1 l 'U!jfl..:J fllC])' 

Ni1n1,u7::1iiu�rum��o1�ifl'ii �1n�1:j}t11'lflt1J i1u114 3 mJ 1v70r11 

,h::ff'VlTifll'l"l'UeJ..:JlJ'Vl!1 tl'\,J ilPi'NMl..:J�l'.il-1� 4.1 

"lltlfll"l'l.h::tiht '

fl'\-!'t1 1 
'JI ,% 

1. <p]1'1-Jl'Wfl'l11 4.80 

2. ei-1r1'U'.i::nmJ'Uei..:i�ei 4.40 

'.i1lJfl::!!U'I-Jm'1V 4.60 

' ' 
Ycl 

'LJ "' 
� 

fjA'lftl'J'lflty '.i::A'lJ'\-!fJW.fll'VHH> 
' '

cl cl 
' 

fl'\-!'t1 2 fl'l-!'t1 3 '.i1iJfl::uu'l-!tmm 

5.00 4.80 4.87 

5.00 4.80 4.73 

5.00 4.80 4.80 
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�,mnn.:i� 4.1 'W1J11Nc1 mn.h::Li}u tJillfl1'W�fl1�'1ft'U �, n�1 �V1'lf7qJ1h ::&u 

tJrunrni.:i 3 fl'W i'.ir1::11"W'Wm�v 4.80 1rlrno/ivunrnnrucvi'fi1m�v o�iwih.:i 4.50- 5.oo �.:ir1mvo.:i 

mn�rr� mrn,r;h�vmHHl'U1�ifl'iJL'\-A'.ilfl1'lf1 CHM 132: iJui!�m•HfliiJ11iJ1to.:i fl1t}f �l'U 

mrucvi'm1iJ':i::1iJ'U 11c1::mm':it1u11 tlitffo'Un1JN11t1'U 1l1�umh.:i� 
'" 

ml'W� 2 f111i11Nclill(l'Ylfi\'1Nf11111fl'U�l1tl'U�ln�01�'1ft'\Ji'U':i1V1'lf1 CHM 132 

ufru�mm1iiJ1iu ljtl.:J fllCb' 

2.1 �clf11':iiJ':i:: lll'Wth::iY'Ylli.fll'W'UO.:J�01�ifl'iJL'U11tl1'll'l CHM 132: 

tlfii!�m11fliiJ11tl1tv.:i fllt}f 

fl::U'W'W 
.,; j.l 

'

tl 
� .c::a, .:!:I Q.c::a, u d 

j::ff't11ftl��tl.:Jfftl1�'t1ft'W 
U'UtJ't'l�fftl'U .d flllU'1tJj�t.m:: ' 

�fll'Yl'W�,-r 
"

iirirn1wi� fl::U'U'W!vl'll fl::U'U'WIU'1tJ 
I d 

1::r111.:i1wu 10 8.12 91.00 
., d 

91.00/96.33 80/80 
i1cl.:JIW'U 10 9.63 96.33 

.d ' .d I 
... I 

Q Q � d.Q QJ o'd ?1 
�111.:J'Yl 4.2 'W'U11fl::ll'U 'Wm Mllcl::F111J1::ff'Yl 'Ii fll'W'lJO,HHlnl':iffV'U 1�Vlfl''U t}f ..:11 lJ'U �cl ':i 11.J
d i I I d, Q.1 .c:f,  ' d  d 

ma1'W'Ul1P11J 10 fl::uuu 'Yl..:! i u t11u ,io..:ifl::uuu noumJuuc1:::r1c,..:i1niu 1�wfl:::ll'W'W 1:::1111..:iirnuu 
d I Q.I  • Q �I' .dy Q.l d  ,:f ,d I QJ  

fl::m1imn1mmnu 8.12 �::IL'U'W fl�Lll'UFlll�HW'HlVtl:: 91.00 'HMl':iV'Ul.Jfl:rn'U'Wmclm'Vl7fl'U 9.63
Q d t ,d � o I ... I Q 4 ct 

<d.., J .Q, 4 fl::11 u u fl�I il'W mm c, v·Hwci:: 96.33 mrn1'W 1ru mu 1::ff'Yl 1i .fll'W'\J o..:i U'Yll 'W'W llu 1:: ff'Vl n fll'W917 ll 

mrucvi' 80/80 1�viifi1th::iYV1nmw,io.:iu'Yl1�vu 1vl1nu 91.00/96.33 �..:i"J.:in-J1mrucvi'�n1r1u� 

Ncl m111m1::11 i11fi1\Pl'lf'U 1h:: i1'Yl n Ncl 'U o.:i �fl nn fftl 'l.11�'1 ft'U I� o.:i fj i V 
lt}Yo I Q.I  .c:t Q .::ii � d.c::::t.QI r/ 'j) 1 .c:I 

1 � Y11n11 r11fl 1�'lf'U tl ':i:: tr'Yl n r-ici '\J o.:i ·"01� 'Yl f!''U 1 �v L 'lfr-ic1111J'\J o.:ifl:: 11 'U 'W 'Yl�fftluno'W 11 V'WLL ci:: 
Q.I c:( d I � Q o',. I Q.I �clfflJ(l'Yl'li'Yl1.:Jnl':i11tl'Ul.J1i11Fllvl1lJ"J�':i Effectiveness Index : E.I. t}f..:!Ncl m111m1::r1u17n{J�.:J 

. 
d 

�117..:i'Vl 4.3 
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.., <!i 

1ll'W1\,! 
.., 

Nt'l'.i''J'l.J'Uel.:ifl t U\,1\,1 \,I flff fl'il l 'Yl.:i'l-n.J� 
I v '°'iJ "' '°' 

.., <!i 
fltUUU!vl'l.J flWl'lf\,! ':itt'l''Y11iNt'l 

I "' .., "' 

'j.,!flfffl'i:11 fltU\,1\,1 flelU!':itl\,! fltUU\,!'ttt'l.:il'.i'tl\,! 

30 300 178 289 0.91 

,llfl\oll'JH� 4.3 t111l'lfU1htii'Yln�rn,rn.:i@oi�ifl'u ,fo.:i fi1G)f iit111vi1n11 0.91 
� Q �I ,, d ' QI � Q Q d l.r] ,, 9 ,, d ' A ,:::l,Q CV ,/ 0 "" ,::t <=a 

'11 'HJmHuu rnt1n:: 91.00 CJf .:Jm�'lf'IJ 1ht'ff'Y11H•rn'Vl 1�11"1'�.:i 111 mu 11'ffo1�'Vlfl''IJ 'V17 l l1 m 'HJ'IJ!f1� 
., 

"1 !i/llt!i/'°' o'l!i/"' !ii !i/'l d 
fll'H'W'I.Ji &�'1Hl!'flt'V11 l1!fl�m7:i.Jfl11l1'\.J1 '\.Jfll'H'.itl'\.J

Q.I QI � .d. Ql,di o I 
2.3 fl1'.i1�i:-I� ""lH)'Vl'li'VI 1.:i fl11 I '.i tl'I-J 'l.l o.:i '1-J flfl'fl'l:l 1,l lfl fl1'.i 'V11U1J'U'Vl�ff01Jfl0'\,J 1rn::

Q.I .c.1 .d ,::I, ,, A d,Q CV ,/ 

'\1'1.:l!'JtltJ'l'mt1'1-JmVffOfl1'.i'fftl'IJ1�'Ylfl''IJ 

' ., ' 
m·n3fi 4.4 ti::uuu-w\JlJUlfl1'.i�1ui:-1ntr:1.J()'VlTifl1'.i!1t1u nou11t1u11n::11��1�t1uvi'ffou 1�t1 i;m'.i 

o V 

tllvilJ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

'ffO'U!! 'U'U'Ll fl� l! '1t1Tifll'.i'ffO'U l�tl l f�o1�ifl'U 

fl:mm� (10) 
I V nau -.m.:i 
"' "' 

mm l'.i'tJ'U 

3 10 

5 10 

4 9 

5 10 

6 9 

4 9 

7 10 

10 10 

4 7 

9 9 

5 9 

m 1 tn:1 inJn � 

fl�ll'l-,l'l-,I 

'rl�Ulfll'.i' 

7 

5 

5 

5 

3 

5 

3 

0 

3 

0 

4 

V 

'W�Ulnl'I 
V V d 

ffiJ'rl'Ylfi 

100 

100 

83.33 

100 

75 

83.33 

100 

0 

50 

0 

80.00 

1 � SJ4 C\c:& u d 

fll'HnJ'l-,I v!tl 'lfffe11vl'Ylf1'U 

fl�IIUU (10) 

I V 

nau 11t1.:i 
"' "' 

l'.i'tJ'U l'ltJ'U 

4 9 

7 10 

4 9 

6 10 

6 10 

5 10 

8 10 

8 10 

7 10 

4 9 

7 10 

fl�Ul..!'1-,1 

V 

'rl � Ul fll ':i 

5 

3 

5 

4 

4 

5 

2 

2 

3 

5 

3 

V 

'W�Ulfll'.i' 
., d 

ffl.J'rl'Ylfi 

83.33 

100 

83.33 

100 

100 

100 

100 

100 

100 

83.33 

100.00 
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' ; ' 
vn11,3'fi 4.4 (gJtJ) fl::uuu-wwiu1m1�1'UrHHYlJt)'Vlfif11'H7V'W riom1vuu�::'11�•:a1vuviffV'W hw

. ..., 

tllvl'U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

'J1lJ 
' 

tmuJ 

11ifnrnvumnnln9itrn�11im1ffvt.11�w'l��v1�l1ft''W 
' 

fll'HHlt!'Uf1� 
1 , l/<!I "'.:I.., d 

f11 "HHll.l mJ 'lf tH>1 vi 'YI flt! 

fl�Ut!'l.l (10) fl�U'l.l'l.l fl::U'l.llJ (10) fl::UUU 

.., .., ' .., 

fitlU 'l1tl� 'W�'UlOT'i fitlU 'l1tl-3 'W\;l!Ulfil"i 
.el 

W\;llt!lfil"i 
d 

W\;l!Ulfil"i 
d .., .., .el .el .., 

t"itll.l tY'llW'Ylfi t"HJt! t"itlt! tf'll w 'YI 1i 

9 IO I 100.00 8 9 I 50.00 

4 IO 6 100.00 6 9 3 75.00 

5 IO 5 100.00 6 9 3 75.00 

2 9 7 87.50 4 9 5 83.33 

4 9 5 83.33 9 10 I 100.00 

7 9 2 66.67 7 10 3 100.00 

6 8 2 50.00 6 9 3 75.00 

4 9 5 83.33 5 IO 5 100.00 

10 IO 0 0.00 5 9 4 80.00 

5 9 4 80.00 6 10 4 100.00 

7 IO 3 100.00 6 9 3 75.00 

5 9 4 80.00 8 IO 2 100.00 

6 IO 4 100.00 6 10 4 100.00 

3 9 6 85.71 8 10 2 100.00 

6 IO 4 100.00 5 IO 5 100.00 

8 9 1 50 3 IO 7 100.00 

4 9 5 83.33 7 10 3 100.00 

6 10 4 100 4 10 6 100.00 

6 7 1 33.33 3 9 6 85.71 

169 278 109 2254.86 178 289 111 2749.03 

5.63 9.27 3.63 75.16 5.93 9.63 3.70 91.63 



48

'il 1 fl lill '.i 1� l1 4.4 U ff�� O�'W WJ 'W1 fll '.ifll '.i 11 tl'U 'U 0� 'W fl ftfl'lfl 'il 1 fl fll j 1,J1 tliH vi tliJ

i:-m fll '.i 'Y1 � ffOiJ 'ill fl flt u 'U u nou11 tt'W 1rntfltU'W mni�i� tt'W 'V'l iJ 11-w flftfllJ 1� 1� vu� 1vifi m1 ffo 'U
... I .c:a, d Y ,d da Q.J a' I C) 1.ct QI d � el 1 ci ., <!I UiJiJlJ fllilU'1tl '.i V'W � 1Vfftlfll'.i ffO'W 1�'Ylr!''U ff1'U ! 'ntlJ:IJflt U 'U'U '11 '1�11 tl'U I 'V'l:IJ :lJ1 fl'lJ 'W � tllJ'W flr!'fllJ 1

' ' ' 
.cSd Q.I I QI QI o I QI Q,I .c.l 'Yl:IJfltll'W'W'V'lWJ'Ulfl11ff�ff�l'Yllfl'U 7 fltll'U'W 'V'lWJ'Wlfll'.ilillff�l'Yllfl'U 1 fltU'W'W'V'lWJ'UlfllWiHltl'UO�

" . . 

-w flftflm�11 t1u;{1t11mnrn'Wu1J1Ji.Jfl�1 Y11n1J 3.63 u'1t-w'wiu 1m1a-11-w'Yl1H�w"1t 75.16 m:m..1 u
QI .d_ QI ,!!9 ..d d, ,, � .c:t.c:a. QI (/ I QI QI QI QI tJ' 'V'lWJ'W lfll 1 I 'ii '1tl'lJtM 'W flr!'fllJ lVll 1 tl'U�1tl'cl'Ofl11 'cl'O'W 1�Vlr!''W!'VllfliJ 3. 70 ll'1tfltU'W'W'V'l WJ'W l'cl'lJ'V'lVl 'fi

SI 10tl'1t 91.63

\ill1N� 4.5 1iJ1t11Jll1tliJ'WWJ'Wlfl11 fl1'.i!1tl'U'lJO�'WflftfllJ1�!1tltJ l�t111ifl1Hl'O'Wi.Jfl� 11"tfl11L�
Soi�iffu 

"'"' rltU'l-fW
1'.IHHl'W m 11 v1 r-rn ' 

.,; 
' 

�urv1

flOtJ 2

�,Hl'vJ 
.. q 

10

I 

liH'ltl �1 'WnJ tr,mm ii w11 gm

5.63 2.04
U'U'U,J f)� 9.27 0.83'11M 7 10

'V'lWJtJlfl11 0 7 3.63 2.01

flOtJ 3 9 5.93 1.62
' 1 l/4 "'"' v d 

'11�el1vl't1ff'W '11'1� 9 10 9.63 0.47

'WWJtJlfll'.i 1 7 3.70 1.48

'illfllill'n�� 4.5 Uff�.:J fll';j l'U1 vrn 'Yi tlU'WWJ'Wl flU nn 11 tltJ 'U 0� 'W flftfllJl�t� tl'U

1�v1�fl11'cl'O'W!LiJiJtlfl� 1rntm11-N�o1�-nrnr 'V'liJ11'WflMfllJl�l1t11..11�t11Tifll1'cl'O'iH!1J1J'Ufl� ii 
' ' 

I d. O I QI I .c:t I QI .d. fltU'W'WfltltJl1tl'Wlill"!�l'YllfliJ 2 fltU'W'W fltU'W'UflO'W!1V'W��"3'�!'V11fl'U 10 fltU'W'W fltU'W'W!'Q'1V
nou11t1'U !'Yllfl'U 5.63 fltll'Wl-.1 i�tJi'h11'l.lo�ri1w�v-mmmm11unow1t1u1Y11n1J 2.04 ri1u

. ' 
QI c:t o I QI Q.I d I a., d .cl fltUl-J'W'l1'1�1'.itl'Ulil1"3'�l'Yllfl'U 7 fltU'U'W fltU'W'Wl1'1�!1tl'W��tl� l'YllfliJ 10 fltU'W'W 1Jfltll'W'W!'Q'1tl

11ci.:i11ti'Ul'Yllf11J 9.27 fltU'W'W 1�vn�1'lJo�ri1u1riv�liJ'WlJllilj!l'Wl1�.:i11t1'\.Jl'Vllf11J 0.83 m1tiY1'W
' 

QI o I QI QI I QI ,=t 'lJfMfltll'W'W'V'lWJ'Wlfll1vll"!�l'VllfliJ O fltU'W'W fltU'W'W'V'lWJ'Wlfl111:');.:J'q�!Vllfl1J 7 fltU'W'W lJfltU'W'U
'WWJ'W 1 fll'.i m �tl!'YllfliJ 3.63 flt!! 'W'W l� tlij� l'UO.:J 'CY1lHri tl.:J!iJ'W lJllil 1 jl'W ��l'U 1tU 'illflfltU 'W 'U
-wwim fll '.i 1 'Yllfl'U 2.01 u '1t'W flftnm� 11tl'W1�t11 �Soi� -n r!'ui'.ir1 tu u 'W riom1 vu �1 ��1 'Yl lfl'U 3
fltU'W'U fltU'W'Wf10'W!1tll.J��"!�l'Y11fl'U 9 fltU'W'W fltll'W'W!Q�tlf)O'W!1tl'Ul'Yllfl'U 5.93 fltl!'W'W L�W

' ' 
d I I d I d. I Q.I I QI el o I QI :IJfl 1 'lJ O .:i "1'1'1-J liJ ti.:i l 'U 'U lJl <;11 � 1 'W fl O 'U l 'W'U l 'Yl lflU 1.62 "1'1'\.J flt U 'W 'W '11 Ml 1 tl'W lill "!� !V11 fl 1J 9

' 
Ql d I Q.J  d cl Q.J .c:t  I Q/  fltll'W'W fltU'W'W'l-1'1.:il1V'U�.:J"3'�H'Yllfl'U 10 fltUl.J'U 1Jf1::U'W'U!Q'1tll1'1.:it'.it1'W!'Yllfl'U 9.63 fl::U'W'W



49 

111 tiii�l'U f.M iYTW! � ti�! U'W m� 'J jl'W '11 °"�!1 tl'W !'VJ 7 tlU 0.4 7 LL rlt ff1'W 'UtM flt LL 'W 'W 'W\PJJ 'W 7f17'J� 7 �11 
I QI QI 1 cv .d, QI q t QI 

L'V17f1U 1 fltLL'W'W fltLL'W'W'W\PJJ'W7f17'Jff�ff11L'Yl7f1U 7 fltLL'W'W lJfltLL'W'W'W\PJJ'W7f17'J!Qr!tlL'Yl7f1U 3.70 " . 

fltLL'W 'W 111t1ii�l'IJO� ff1'W!�tl�LU'WlJ7m j7'W�f17'W 1W 'illflfltLL'W'W 'W \PJJ'W7f17'J l'V17tlU 1.48 

vll'IN� 4.6 LD1 tl1JL 'YltlU �'fH1:IJ (J'Vli'Y11� f)l'J 11 tl'W 'illflfltLL 'W 'W 'W\PJJ'Wlfl7'Ji:IJ-W'Vll1 
"" 

�""
fl:t:U'U'\.mH\tl ( X) 

.., V V 

11i f1l 'I tHl 'U r1t t1'\.t!Ut-1 �'U 1 tn 1 ,nJ'v-1 'Ylfi "" V ,:( 

f)e)'U!'Itl'U 'tHl.:J!'Itl'U 

uurn.Jn� 5.63 9.27 83.30 

'li�oi��rrtf 5.93 9.63 90.91 

'il7f1�7'J 7�� 4.6 'WU 17fltLI U U'W\PJJ'Wl fll'J ff:IJ'W'Vl fi 'UV•:it! f1ftf11:l7f1�:1Jfl 1Ufl:W�'l � • 
. . 

lll f)l'J 'i;,"e) u LL urn.J n�111 V iu'l ��o 1� 'ni1\J n-w \PJJ'W 7f17'J� l'W f) n 11 tl'Wtf v-:i filcif!�:IJ ff-:J;f 'WI Vtl'a t " 

83 .30 iY1'W flt LL 'W 'W 'W\PJJ'W 7fl7 'J ilJ'W 'YI fi 'IJ O�lJ f)flf)'l:J 7 f)�:IJ'YI 11'10�� 'l ��01��fl'lJn'W \PJJ'W 7 f17 'J � 7 'W f17 'J 
d J. f:I ,d _f 9J 
!'J tl'WI 'JO�fllcif!'W:Wff �'IJ'WHltl'1t 90.91 " 

m1H� 4.7 fl:t:LL'W'Wm�v (X) ri1w�t1-:aU'W:1J1�jj7'W (S.D.) ur1tmrniJ'1m1f11111�-rvrn'l'il'IJO� 

'Iltl fll 11.h:t:!lJ'U 
-

X 

1. fl7'JU7m''WOU7ff'Wl'il 4.53 

ff' d.QQ/ 'd 

2. fl17:IJV71'UtM U111'Ylff'W:Wfl17:IJL'H1J7tfflJ 4.47 
"' 

3. L ff ti� U'J 'Jtl7tl'lf11! 'il 'WI '11 lJl:t: ff:W 4.73 

4. 1'd'umnm1:wm�iuu-a� LL ff11-:J1ll f)l'Jfflfi� l�'M11L'i1U 4.87 

5. 'J tt1t11m 'l u fl7'.itJ7k1:1''W f.lU'\1111 tl'W iiri 11lH '11mtfflJ 4.63 
, Q/ d  d !,/ QI 

6. 1LU1J'Yl11"1'01J f10'\.J-'11 Ml ':l' tl'WlJfl1llJff011flrl O�f)'l.J

�111.J'.i:::n��
4.77 

S.D. mJ,u,rn 

0.56 lJ7 f) 'Vl � 11 

0.50 lJlfl 
d 

0.51 lJ 7 fl 'VI "l 11 
d 

0.34 lJ7 f1 'VI ff 11 

0.48 lJ7 f) 'Vl "l 11 

d 

0.42 lJ7 f) 'VI "l 11 

o V 

mm.J 

8 

9 

3 

5 

2 



·n £J m 11.h ::ai }u

7. f11':iH�\Plio1�-nfl'u1.htflOUf11'H'l'O'Wlth-1�.:i�11h-1

1..ht 1fJ'lfu

8. m1iifl11i.l1io1�-nfl'if mi t1htfloum111m.Jfll':i 
"' 

fftl'WOfl
Q,I c1. a Q,I " ,, Q,I 4 

I 
,,Q,I � d 9. '11 M \llfl'lflJ111'Ylfl''Wtrn 1-u flfl'flm 11 rnm11Ji11 o.:i 

"" ,1 f11 CUlJ 7 fl '\J 'U 
QI .c9 d d 

i i  
4!j -=taQ.I t1.c!t t;Y 1 

10. 'Wflfl'flllllJfl11lJ'W.:J'WO \I 'Uff0111'Ylfl''Ul':i0.:Jfl7CJ!O� 

i'W':it�U 

'l1'l.J 

-

X 

4.67 

4.57 

4.67 

4.53 

4.64 

50 

S.D. 111..hu-rn 
• u 

irnl'U 

0.54 1J7 fl 'Vl "l 11 4 

' 
0.62 lllfl'V1�11 6 

' 
0.54 lJl fl 'Yl "f 11 4 

"' 0.50 lllfl'Vl�11 7 

0.50 m n ri q � 

I sJ I I I 

\llfl\P17':il.:Jvi 4.7 'WU17tJflfffl'hllfltl!tl.llff'lffl'lff\Pl{'Jf'I-JiJ-yj 1 vi11fJ'I-J!!o.:i tllCU ii 
' ' ,, 

ft17lJ�-rnoh�oiY01�-nfl'ifo�i'I-J1tiumnvi�11 81ht1�'W 11v.:i�1irnnnmnium-u'ov i.:iil 1 
,, . 

l'W 0111iir1111J fl':it'lf'IJll'i;'ltll ff11.:J1fi fll'j"1'7� \Pl l�'lf111\1'1-Jiifl 1llJ�.:J'WO l \llJl flvi "111 ii�1 ( X = 4. 87, 

S.D. = 0.34) 211uu'Y111ffouno'W-r1".:i11fJ'I-Jiim11Jffo11r1�0.:inu�11u1tff.:i�ii�1 (x = 4.77, S.D. 
d QI d I - c:t, � .c::la QI o' 

= 0.42) 3 lffrMU':i':iV7V'lf111\l'Wl'l1lJltfflJlJfll ( X = 4.73, S.D. = 0.51) 4 fll':iH1;1\Jlff01�'Vlfl''U

U'jiflOUfll':iffO'Wltl'iJ� .:i�1ilu U':it 1v'lfif 1m� 4 r1 ".:i � 1n'lflJ1�-nf'!u11li'1iT nflmfl i�i'ut1111J f 1�0.:i
"" ,1 - ) 1 • "' "' 

(-fllCJflJlfl'\J'U ( X = 4.67, S.D. = 0.54 5 ':ittltl1'17 'iJfl711JllfflJ01J'V1L'jtJ\Jl.lfl17lJl'HlJl::fflJ X =

4.63, S.D. = 0.48) 6 m':iiifll':i1.J7�01�'nfl'iJlJlitu'.i�flOlJfll':il1V'lJfll':iff'el'Uflfl (X = 4.57, S.D. =

0.62) 7 iT flffnmiifl111J�.:iY-10 i \Ii u�o1�-nfl'if1f o.:i 111CJ!o�i u 1ti1J mit 8 m1i.l11ff'U oil lrl''U i \I ( 
-

'i 
., . I d II) ,, I � .. "' ., ""' X = 4.53, S.D. = 0.50) 0� 'W':it111.JlJ1fl 1 1J':itl11'W &1111fl fl11lJfJ71'\Jfl.:J11fl111'Ylfl''WlJfl17lJ 

mmtrl'lJ ( x = 4.47, S.D. = 0.50) 111fJ111JtJflffnmiim11J -w.:iY-1oiu�o�o1�-nrrif iu1tiumfl 

� "l� (m�v 4.6) 111;1tiu11�1;1t�1u Y-11J11 iim11J'W.:iY-1oi\lL'W':i�iumn�-q� t'lf'Wt�mn-u 

) 
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QI c;,,
-' 

d d J � 

�HlfflJt]'\llll'\111.:l fl7'.i I '.i tl'Ut'Y·ll.J'U'U '.itltlcl:; 91

3. r-1"1 fflJt]'\11 t'\111.:l f11'.i 11 tl'U'U tl.:l U flfffl'lfl�l1 tl'U l �tlfll '.i L ��01�l1fl''Wlf o,:i fl lC)f "l .:l fl 11

now1v'U 1�vih1:;u'U'Um�m1o'U11"1:;11-cr.:i11t1'U1vi1nu 5.93 1m:; 9.63 (fltl!'U'Ul�lJ 10) 1111Jiiwiu 
' .,

fl:;!l'U'U'WWJ'Ulfl7'.i!Q�fJ!l11r11J 3.70 nfl:;!l'U'U'W\PlJ'Ulfll'.ifflJ'W'Vlfi�.:l�'U ��l�'U!Ot1"1:; 90.91 llff�.:l 

i ir1�'U 11�01�ir1i1' 1t o.:i t119!' mmrnwwimm'.i 11 t1'U fll '.i ffo'U u flftfllJ 1 i� vv1.:i�1h:; iY'Yln m'l'l 

4. J;,lcl fflJ t]'\11,'Vll.:l fll'.il1tl'U 'UO.:lU flftfl'lfl�l1tl'U 1�vinfl1'.i ffO'UUfl� "l.:lfl11f10'Ul1 tl'U

1�viifltll'U'U!Q�flfltl1.Jllclt'\1-cr.:i11v'Wll11r11J rvhnu 5.63 1m::: 9.27 (fltll'U'Wl�lJ 10) \PlllJiili'U 
CV d ' Q.I d. QJ Q,I QI �'J,) 

fl:;11 'W'W'l'lWJ'U lfll'l IQ Ml '\lllfl'U 3.63 1rn:;11 'U 'WYIWJ'W lfll'.i ffl.l'l'l'\111!1 tlflcl:; 83.30

5. r1:; u 'U 'U wwi 'U 1 flu ff lJW'\11 £ 'UO.:l u fl ftfllJ 1 r1 � .:i11 fl'U 1� flfll'.i i iio i�i fl''W"" .:i fl 11

ir flftfllJ 1�11 v'U 1�fl 1 -u'infll'.i ffo'Uuuuufl� 

6. Uflftflmnm1l.J'W.:l'l'lOL'il\P10io1�i1!'1'W l�O.:lfl19!' O�L'U'.i:;iumfl�"!�

s.2 e1liJ·nrJNt1m11;i'rJ
di d,Q cv ,1 JJ. a d a c. , 0.1 & , ,1 d 

1. ""01�'\11!'1'Wl'.i0.:lfl19!' lJU'.i:;ff'\llllfll'l'll'\lllflU 96.33 C}f,:j�,:jfl17lfliUGYllJ1\Pl'.ij'l'U 80 IU'UJ;,1"1 
' ., ' 

lJl'illflfl1'.il11ffJ1lJ!�1 l 'ilinfll'.i 'liifoov1.:i"1:;1;t1�'UO.:l�""O'U �.:iil6u�\PlllJ'1J'U\PlO'Wvinrn'U� i 1

1 
!II .I I dt da., I I o !II I d .I"' .I 'l �ml 'il.:l 'il�U'.it ff .:lfl'UO.:lfl1'.i'll'l.JU01�'\ll !'1'\.J fll'.i fl"111'Ull'U1 U'U'\111 '.i fJ'\.J 1rn:;m'.iu '.i1JUH '.i:; v:; t1"11 '\.J 
. ., . 

o 'l !lid di !II ., a d a 

fll '.i '\11111 u u '\11 � "" o  u '\1 l.J fl 17 l.Jll'll.J 1:; ""l.J C)f .:l ff O � fl "1 o .:i flu fl 111.J fl �ll1 'U 'U o.:i I fl o rn (kerridge 

v 1 
., "'.I , v .I , � ...... ., , • '1 !l/!1/d 

,1982:111 01.:l 'Utff71fl1 ff.:l'U'Vlu, 2543:80) 11 "fll'.ill'il.:l��u'.i:;'ff.:lfl'UO.:ln01�'V1!'1'U'il:;'Vll l1�l'.itl'U

!II L L  
.I I "' • 

L 
!II d "'.I a a • ,l o 

l'Ul 'il 'W��u'.i:;ff,:jfl fll'.il'.ifl'Ufll'.i ffO'U'\111 l1fl1'.il'.ifl'WlJu'.i:;ff'\llllfll'l'll.Jlfl'U'U" 1rn:;fll'.i'Ul 

1 1 d j) Q.I l IV O �, lJ. 1 ,., j) d d I 
l'\llfl 'U "1£JJ;,lffl.JNU1'Wl'Ulfl1Jl'\.JO'l11 'il�'\llllu'UffOfll'.iffO'U '11""0�fl "10.:lfl11'U'\lll'W'U l.Jfll'.il!U.:l
,J d .;\,y., .,i • 'J/'111] d d I IIJ.I "'

l1�1'.l'\1100fllU'U\PlO'U'7 l'l'ltl '11'Ufll'1flIJ7'\111!'111lJl'U1 'il !U'\11"1:;U'.i:;l�'U 'illfl.:ilfl !lJfllfl 'illfl'Vlt]lJ�

Ul IU�fl1'.iU6u� 1�vi 'Ull\Plcl:;\PlO'U i�i�l111J'\lll1fl'U i irnm1ml lff'U l 'il nm'l'l 1rn:;1�t1.:i1h:;flO'U 

� 'lf1 fl 'l ,r 1J VI 11 fl'Ul� i1 fl''Wn fl 111.J ,J 1 ""'U i 'il 'lf1 vi ,r �11 tl'U lfi� fl 11 l.Jl � 1 L 'il i �� 1-11 i ,r Ncl ff l.J t] VI t
d .J ,di o 'l'J}.;\ "'"""' '"'.I a a .J I do ll]'J/ 'VI l.:l fll'.i I '.i fllJ "l .:l 'UlJ 'il.:l '\111 '11 "1'01�'\llfl''W lJ u 'Jt r-1"\'l ll fll'l'l "J .:l 'IJ 'U vlll.J lfltU GY1 lJl� 'Jj ll.J 80 'VI flll11.J � 11 

'JI ., ., , ., .. "' 
.d L 'JI .oll 

dt o .J 'JI 
ffO�f'\"10.:lflU (fl'\11'.i fl'll'flfl�, 2550: 65) fll'.il'.ifl'Ufll'.ifftl'U'\11 'll' VCD IU'\.Jfftll.Jllff'WO!W'0'111fl11lJl 
"' l !II .d I I d !II

L 
'J/11] 'j/d.J I l 'J/'V"' a d 'j/ 1 "'.I a a 

l.Jlll.J1 'Ul.J'\ll'il:;ff.:lHcl\PlOfll'.il'.ifl'U'.i l1 !��'Ul.J 'lf1tl l1Hl'.ifll.Jlfl�fl1'.il'.itl'U'.itltll.:ll.Ju'.i:;""'V)llfll'l'l
., .. .. 

2. �1i'll''UU'.i:;iYV1TIN"1'\JO.:lio1�i1fl''W 1fo.:it119!' ��11vi1nu 0.91 llff�.:l11�11tl'Un
CV ct .d d � '.i/ O 

'1 
j/ d I .d i/ 
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., 
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m:n1 fJ'W fi.� tlV1-:J� lJNclfl1'H1 m.J 'ill fl1J'Vll1 tJ'W it11�i,n1' l�lJt'W fft1�mfo-:ifi1J ff �1 rr'\J'fl1':i 1t1J' 
i'W9l'MtJ M1lwi, m.u'il1,1 um1-:iif (2545) i.�ftflmm'JiwnnnJuuu fl1':it1tJ'Wf11':ifftl'W1'b'7., ., ., 
ffmmm:111�vi i1�i1f1U1 U'J llfl';ilJU'Jtfltl1Jfl1'j 11 tJ'W mnrn'W i 'W 'Jt�'lJf11'jftf1'1fl'IJ'W'W'WJ1'W 'ill fl 
Ncl-:i 1u fll'J if tJff':iili� 11 m':iiWJu nil11 uu fll'j fftl'W 1� vi i':iWf11'J1�i1f1U D':i t flt11Jfll':i fftl'W � 

. ., 
,., J i ,., ,., ,., 'l ., ,., "' llJ ,., I "'. I "' "' .J J I ., d ff':iH'\J'W 'ffUJ1Hl 1Hl1UJH11-11H'\J1 L'ilfl'UNl':itJ'W L�tlfJHlJ11':itff'Vl1i.fl1'W Gl)'-:JllJfl�flH'l'b''W ., ., ., 

. I "' "' "'"'., "'. I d ,., J ,., d \iJ ,., I "' I d. lJ ':it ff'Vl 1i Ncl '\Jtl-:J':i 1 tJf11 ':i1�Vl f11.J lJ ':it fltl'Uf11':i fftl'I.J 'Vlff':i 1-:J '\.11.Jll c\1 'il:::l '\11.J L� 11llfl 1'ff-:J 'Vl ffllll':i tl., 

Y I 1 o G) V QJ d d
_j c:. � fjJ .J I V dq ti Q.J a" L tcl 1tltllJ ff -:J Ne\ 'I'll L i1 fllj 'WWJ'W1fl1'H ':i tl'W fll'j ff tl'WlJIJn ff'Vl 1i fl1'W111tJ CJl'-:J tlf.11-:J'W tltl fl L l1 HclfflJ t]Vl 1i 

'Vl1-:J fll'j 11 tJ'I.J ill111,1 fl� Ni. i1 'il1flfl1'j 'fftl'W�iifl 'jfftJ'W\,lllJU fl91'\1 lfl t11 'ii 'ilt� fl11 l'W':ilt 'j 1tJfl1 'j 1� i1f1U ., 
d ., J I \/J ,., I 

• I "' "' ?I I 
d 

I O \/J. I,,, "' 'Vl'WWJ'W 1'\J'W ff1'W 1J1 fl L� m'W m:::'IJ1'W fl1'j'\111J ':i:::ff'Vl1i fll'WllJ'U tlf.11-:J� fltl'W 'W1 LlJ 'b''il H
3. Nc1imp'lf 'Vl1-:i fll':i 11 vu '\Jti-:J'U flftflm�11 c.J'W i11t1i ifllrn'ti'WUfl91 iifltl l'W uiWJ'W 7fll':i

QJ QJ "� el jJ Q.J & d..c1 ,. Gl"� c:IC:.Q.J rid ff:IJ'W 'Vl 1i l 'W 1J � -:J '\J 'W HWcl t 83.30 11 cl t 'W fl f1f1'1fl'Vl l ':i tl'W L 11 ti fl1 ':i t 'b'ff tl fll 'j fffl 'W 111 'Vl ft'W lJ fl!: 11 'W 'W 

iWJ 'W 7fl u ilJi'Vl 111 �lJ ff -:i tu! o vc1:: 91. 75 1rl rn i.11 vrn vi tJ'IJfl ::11 'Wu i WJ'W 1 f11 ':i i11� Vl 11 'Wu 11 ., 

11 vu i�vi im'J'ffti'WUfl� fl1'J'W1io1�iMum i �i u fl1'Jl1 tJ'W fll'Jfft1'W1tlu ����l'W'J7t 111vUfl91 

fl1 ':i ffti 'W 1'b'1 � 1� oi 'ii:: ii flu trt1 'W II u u u 'J 'J t1w 11 c1:: i liri fl vii �tl i1 ':i:: fl flu i1'W St11� 11 Mui� 'W fl1 'j 

u 1rn1�fl11 c1wfl�1-:im 1 ii 11J.fl'W ovHtrt111fl 1 �u fln i iiifl�11 t1fl11�t1il jtfflJ viii 111n� m ':i
d ,id o' O 'l ,., G ,., d G t \/J ,.,.,. t d I 'l ,., ,., d \/J ,.,., •l ':i tl'W 'J 'Vl fflJ 'IJ ':i tU lie\ t ff11J1 ':i tl 'Vl1 '111 '\1 W·ll ':i tl'Wl11 'W 'Vl-:Jfll 'Wm, t L � rJ'U 'Vl-:Jl ff v-:i 'Int.I i1 HI ':i t.llJ l � 'j 'IJ� � � � 
mu1f iifl11111-u'1h'lu,1V111vui��t-:i,u �-:ifl11m�wut1-:i �fltm 'l!f1� (2538) �fl�1111 "fll':i 
I � "llJ. I ., ,., ,d .. I ,., 'I ,., ,., "' �l ,.,.,. d mt1'\llo11m:::u1'W fll':i'\1 ':itim1m rn v-:im mum flm11,1 fllj u ':i ·w1mm1 m NI ·rnu 1lfl�mlJflm 'il ,:,:::., ., ., 

I I I )II t I 

viii 11 fll':i ffflffl':i ilim -:i fl'W viii 111n11m11J1,r1 i 'il'V!flc11111fl� ti'W �-:i-u u ;,:i �11tl 'W vi 'ilt9i''tl-:i iHforrn 1-:i 
,., Ii "' J I •'I"""' llJ"'"'i ,l llJ"' d l'\J1lJ1'lnV 'Wfll':il':iV'Wfl1':ifftl'W l'W':i1tff'tlfll':ifftl'W'ilt'l/1tl'Vl1 Li1Nl':iV'W L�l'\.11 'ill'Wtl'Hl L11.:J7mrntl'J1 

J 
I ?I . d .. "' ., o' I ,., 'I 'l ,., ,., d "' 

,!j ,!j ,., 'l 'IJ'W" 1rn:::'Wl'iltl1J'WHcl'illfl1J'Vll':iV'W1�Vlf1'W'l/1tJfljt\,l'W 'il� L'il i1Hl'HJ'Ulf)�fl11lJmt1,1mt1'J'W '\,Jfll'j . ., ., 
d I . I "' ?I ,., d i t .. 'I ,., ,., .. llJ ,., d ,.,l 'S tl'WlJ1flfl11fl1'j fftl'WlJfl\,l L'W'SltllJ'U fll'jffjl.:JLlcltLDcltl'W 1J 'S 'J tl1fllf1 'W'b''\.J L'J V'\.J L '\1 Hl'J V'\.J L11 L ':i V'\.J 'S., .,

.I "' ,., .. 'I d "'llJ" I 
.I "''illfllJ ':itff1Jfl1jtU �1� °7 lJlfllJ1tl""11J1rnm1.:i 'il'W �'Wlfll'j L '1-Jfnj l j V'\.J ! L11lJ1flfl11f11jfffl'WlJfl� 

4. fl 111.Jvt.:i 'Wei, 'ii '\J u-:i '1 n�fl111� m.J V\11 tl'W1� i1f1'U L� u.:i n 1Gl)' Hclfll'J 1h t Lli'W 'Wu 11
'Uflftfl'l,Jl nm11Jvi�'Wtl l'il�flfll'jtiiifl1�i1f1'Wl11Vfl1'W'j1lJflV1 'I-Jj�iulJ1fl�fl11 ( X = 4.19,S.D .., . 

= 0.50) 1rl0Yi 'ill'JtU 11�'W 'Jltlfll'JD'Jlfl�17'JltJfll':i�lJ nftmflih��u m11J"W.:i'W fl i 'ii mn� ���el 
l 'U tl'l11iifl 11:1.J m �'MUllcl::: 11 ff �..:I 11i fll ':i fflTI � l � 'M1ll 'il 'U ':i fl'1 cl-:J lJ1 � till 1J 1J 'Vl � 'n'flU n tl 'U-i1 � ..:I 11 tl'W ii

Y Q,J 
.. I " ,:::t QI 

� _!:i .c::1. � Q.I r1,. I fl 11 lJ ff ti� fl '1 fl-:J fl 1J 'il 11 lJ 'J � ff -:J fl l ff tJ-:J 1J j j tll tl'l111 l 'il 1.J li1 lJlt ff ll I !cl::: fll j He\ \,1 rl ti 111 'Vl f1'W lJ 'J::: fl tl 1J fl1 j 
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flHl'Yl'Y'llJ'l11'Wfl'.i: i 'Yl viwiu1mu'b' . 

� v � d I .J 
An ti 1 fl 'lJ .fll 'W U -:J U ij ::: .fl l't'W U VI l 'tt U 1 ti 'YI 14. 
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'°' V "I V 
!fl mn l fll 1'1'0U '! vi 1 'lf 1 fl 1 UJ lA'l.Hl-:J vi U 
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u1111"1 l'b'�11·Hu-w11rn::: mu:::. 2553. "m1,.HrnJi-:iiiJuu1Jm1ffourl1,,d'inw1'lf1ilij1T�nn 
S/ SI I 

vtu11u1!'1'1mrnivlvhn15-:i." m1u'.i:::'1[1Ji'b'1m1if1'1flnmr1i'-:ivi 8, 6 - 8 'Wfl'l:J.fllfllJ 

2553. 1;v-:i1mJ. 

um-w 1 'lf1V1iTW. 2556. "-n1 fll'.i flnmP-m i11q'Vl im.:i m '.i 11 V'W vrn!'l'1ff11 {� 1vi1i fl1'.i1H1-w111Ju�o 
.c:1.c:t,GJ o' cv d  .c:i, ti 

11"' .\ "' 11l'Ylff'W '\Jel-:J'W fl!'l'fl'l:Jl f1Ul:::1'Yl Vlfl'lff\Pl '.i 11'1 :::l'Ylrl 'U '1 tlfll'.i lJ '.i :::lJ-!l." 1l'Jal11'lf 1 fll'j Ut\:::
QQ.I V C\ 
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.c::lt, Q,,I .:::I ,d V V V Jd. V d do.., 

u !'1'7 m � '1 mm. 2556. "fll'HU ''rntH'Ylfl'U r1:::uuuw�u 1 fll 'Jil''J-l'�'YI tu -a e..:i 0�'WtA1i'llti..:iw..:i fl'lf t! 
" I 

� 1 " .., <Ii <V ':'Id ... • , . I d ,, 
1m.1m"l 'lf \JVI 1 '\JM'Uflrt fl1ll'lf'l.!1J'Yll r1w:::mr1u fl m<a uwnt1i:-11uauuuum-a 11t1u JU'U'U 
.I ... d 'II ' "l d V "" 'II d ... d I 

u flvl m 11-a t1UJU'U'U -a11JiJ0ut1::: m-a 11uuau'U'l.J 0 tn:::vi 1tJ'l.J 'Yll "ltl'l-A fl t:iiJ'W 11vi t:i"l 'lf 1mrnu." 

fl1'.iU'.i:::'J[l11'b'lflln:::iu'b'1�il'.i:::�1TI 2557, 3 mmvu 2557. UlJ ll'filU lJl171'Vlt115v 

i'-:iff\Pl. 

U11-:I mi'11L�!qi 11'1::: Q11'.i'.iW f1'Wl1-:Jfl. 2527. 1fifll'a'1'0U�1,'U. 'WlJ'Wfli.:i� 2 'Wfltl! L'1fl: 

lJ'l111'YlV7ii'VrY1l-!fl!'U'V11'mii 'l'WJ rhiru i"'n . 
. 
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u '.i 1 t'U n o-:i 'il um. 2549. fll "l lU"l tJ'Ul'YltJ'lJNij uiJq'Yl1i'YIN m 11 ·wu t1 tuvi m il'Vl'I u·t1:::'fl n11� m 1 fl vi 

lt\'ll l U l\l'\J0.:JU fllltlU �, �f 'l.J fl 11 i;ft)'U VI UJ JUU'l.J'l.J iu,J 1 i v'lfJ l 'UU'l.J'UN fl'ttvl �,'!Yu 'n m1::: fll ':i 

t1v1m'll1u1'U n'Uum�tJu�,��'l.Jfll1il't:iU ivitJ1iY dij0r1i. i'Yl viu-w'W n fl i !'l'lff\Pl 111111,!w cvi \Pl 
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Q ,I � Sia Q V Q ct .cl � � V C: d Q.I d.i 

UU!fll m :rnJ'W lfl. 25 5 7. fll'j & 'lHH> Ol'HH)'l,!l'b' '1'J.J tWI 'J.J lvl Ul'V'Hll'Y'l 'J.J�HHY'J.J�'YI 1i 'YIN fl7 'J l'nJ'l,! 'lJM1-HlfH)1fl
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.. ' ' 

t cl 1 � cl,QJ 
� 

Q,./ A A o' ..::9 

& 'J '1l'i£J'l,!l'Ylfl'lJltl 'l,!l'UVl'Y'l'l,!'Yl'Y'l�'I,! l'b'lt.l�-.'l'Ylt mm flvlt1mrn n. 1'\lltll 'W 'W'W Ti n7 '.i fffl'l:l l 
QI A A A & A QI 

ll 'Hl lJ Ul CV1 \Pl, trl'Ul 1'b'l fll'.i'lJ '.i 'Hl '.ifll '.i fffl'l:ll, lJ 'Hl 1'\IW1'1 V\j '.i''W 7. 
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58 

I 

1J'i'Hlfl�fl':iiJ (VI£!) 
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'hJ11:1.n.Jiw1�1'llv.:in1"11rn.:i
'IJ. ,J!mm1rn::rt.l:rwufl.:in1"11'1:: 

Li.J�vimi.JM 1hJ�1lJf11'll''W::�m1 � 
fl. Lrlfl fll"l1L�i\Jm1lJ! fl'U '1 ::1n� f1l'j� .:J 

m::'17VlJlf1'1J'U 
.:i. 1::v::li1.:i1::M11.:i ·tlJrnQa'\Jfl.:in1'llii�1 

tl'vVlJ1f1 

�m.J'.i::ffsltl fl�UllJf1Q'\Jfl.:J fll'l/��lJfl�i� 
2. fll"l1'1!.:i '1::ii?YlJ1J�Ln�Lifo.:inun1"11 

��lJfl�1-ueum::1� 
f1. fl111J�\J?!.:! �[IJl"liJliey.:i 
'll. m1:1J�\r�.:i �ruMiJii9i1 
fl. fl11lJ�'U9il �[IJl"l.fJiJiJ.:i 

' ' 
.:i. fl11:1Ji'W9i7 �[IJ'l1.fJl1�1 
'1. m11J�\.1Lrn:: � rui11JD,J1'W na1.:i 

3. '1.:J¥i'11'i[)Jley�'.if11'i�l'W1tu�fl '1t!O
PY = nRT
., 

., � y � "' 
Ill I II �1LL1J'i L'W'llfl L�lJfl11lJ'l1lJ1UJaJQOy)6..'I

f1. fl1llJ�'W 
'IJ. v = ,J!mm 
fl. n = lJ1'1'1JV.:Jf11"11 

I .d a oil. R = fllfl.:!Vl'\Jfl-ilf11"11 
'1. T = �ru11.fJlJ 

fltAYI 1 

+l

+l

+1

.. "' 
fltAYI 2 fltAYI 3 

+l +l

0 +l

+1 +l

1.00 

0.67 

1.00 



U U A .cl !11.JU'l'l� ,rnu1 ��HHYll []'11 li'l'll.:J fll1 I 1£J'U

_ I ' .. . I " .!!0u1:::n,rn 1mmJ�un·nu u-a::'Vl'flM.:i 

,Jfru9im-s L'Wf1:m11alJfll'l!l� 
y � •1- !L! . I ,1.,J� Y9 .d 4. '\J'fl 1'fl..Jl!..!:p_r:iumnrvi 1'l/ 1t.1mrn,1c1'fl�l'i'fl.:J 

fll'l! 

fl. 'U11'.i\ll 
.. ,I '\J. 1.Jf1Lf10'i 

fl. 'IHlel'fl'Vl'fltltN 

.:i. 'll1'fll'LI'lllJ� 
' . "' 'il. 'Vl'fl'Wlf11'l! 

5. iumrn,ic10.:i1\ll�fllJfl7'11LlJ im1'il'U 

'\J1'fl irin-wuu l'fll� fl H'ri1r1fu�1v:: L'i 

n. irim'l'ri1r1t.1fl1.l1mru
,, ' 

'\J. Lffffl'ii.:J�'W�lJ1f1Lf1'WVHl 
9Yd C1I 

fl. L'lllf1'1JtWll N
2 

.:i. �,iJm-s-.i1,Jfin1fJ1'1.�ft'lJ\j'Hllt�i'W 

'il. flt.1rr1-siJ1'li'1n'W 

6. .,j'v i'fl ,iv rr1Ju9i '\Jv.:im-s riT11t.1 'f!1.l!mru

. ... .., m'il1nr:irur1.1Jmrn.:i 

'II. �,im11J;u ill�

fl. 1rJum1�iiiim11J1v.:i'b9ivmni1 

1.lfin!fJ1�.:imn 

fl. �1'W1'W 11Jt1i!'eltif111ffl'i'Vjf1i1 

'il. �1,J6n!v1r111'flnv"Wn-1-sVJni1 i'W'i::rn.1 

' 
Cl. Ii' II .:::::t i'l1lllfl�!'l1'U'UV.:Jlijl'lltn'lll11J 

'
.. fl'U'l'l 1 

+I

+I

+! 

' 
fl'U'n 2 

+I

+I

+I

'
.. fl'U'l'l 3 

+I

0 

+I
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1.00 

0.67 

1.00 











.., .., A u 1.J'I.J'Yl�ll'fl1.J1 �f-lllnti CJ'Ylfi'l'll.:J m·n 'UJ'U 

'
.c:tt, d SI .c:t fl11tlfl�l 11'U '1J fl.:J�l 'lftfl 'lfl ty 

"' 
' 

"' 
fl'U'Yl 1 fl'U'Yl 2 fl'U'Yl 3 
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I 

flllOC UUl!Nll 

' .d "' 1 ' 
I 8. '11flf11'n'ltUHl.:J flltl�Vl'IJMf11'1f 'Wl1'W 1tl +l +l +l 1.00 H'l� 

L atm K"1 mo\
°1 L�'WLY11L�

fl. 0.09058 

'll. 0.09158 

fl. 0.09258 

.:i. 0.09358 

'1. 0.09458 

19. ui1n�'.f�v 11Jn'\lfl.:in1'lf'Yl� sTP "�,� L +I 0 +I 0.67 Hli� 

fl. 25.98

'\l. 25.83

fl. 24.98

.:i. 24.84

'1. 22.98
, d , <d 20. L'W mrn�nfl-mhm'lf'U�m111tln1�1t1 n e'U +l +l +I 1.00 1�i� 

,ie.:it.l!1J1m�e 1l.lnL�'U1'Yh 1,i

fl. 15.08 %

'\l. 15.18 %

fl. 15.26 %

.:i. 15.31 %

'1. 15.49 %

1. ,:i 2. fl 3. fl 4. fl 5. n 6. 'iJ 7. fl 8. ,:i 9. 'U 10. 'U

11. fl 12. ,:i 13. n 14. 'U 15. fl 16. fl 17. n 18. 'iJ 19. 'U 20. ,:i



illfl!i-1'\.flf) � 

' ' 
f f 1 o O o f � Q.I 

fllfl1Ulf.Jlfl�l£J (P) fllellell'Ulil'lllU'I-H1 (R) Utl�fllfl1UJl'lHJUI-A 
, 

CV u t:::t. c:I 

'IJMll'U1J't1vl iH)'U1vlli-ltl�'lJtJl11i l'll-101 ';i I ';i£J'I-A 
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d ., 
m·n:iTI -:i -1 fllffll:1.Jtllfl�lf.J (p) ltcl�fll'Ell'Wl'il�lU'Wfl (r) 'Uel-!1111J'U'Vl�iHl'U1��f,H1:l.lt)'Vl1lVll-!lfll'j 

d I d a,, d 

l':HJ'W flel'WI 'j fJ'WUcl�lrn-:imJ'W 

n =20 

I !II q 

'Utl'Yl PH PL PH
+ PL PH-PL fllp fll r fH'I Ol 1'VHll'H\.! 1 

1 10 5 15 5 0.75 0.50 
., ,!j 

i
!J/

fl�Hclelfl 1 

2 5 5 10 0 0.50 0.00* fl�e)t)fl 

3 10 5 15 5 0.75 0.50 f1�1�'r.lfll1 

4 10 10 20 0 1.00* 0.00* fl�'r.lflfl 

5 9 9 18 0 0.90* 0.00* 
., 
fl�f)f)f) 
., 

6 6 9 15 -3 0.75 -3.0* fl�'r.)t)f) 

7 10 8 18 2 0.90* 0.20 fl�t)t)f) 

8 8 3 11 5 0.55 0.50 
., ,!j 

i 
!JI 

fl�n'!Ofl 1 
., 

9 10 8 18 2 0.90* 0.20 fl�e)e)fl 

10 10 6 16 4 0.80 0.40 
., ,!j 

i 
!JI 

fl�H'!Ofl. 1 
., 

11 8 7 15 1 0.75 0.10* fl�e)t)fl 
., 

12 10 9 19 1 0.95* 0.10* fl�'r.)e)fl 

13 10 9 19 1 0.95* 0.10* fl�t)t)fl 

14 10 6 16 4 0.80 0.40 f1�1�f.lfll1 
., 

15 9 8 17 1 0.85* 0.10* fl�Oflfl 

16 10 5 15 5 0.75 0.50 
., ,!j i !JI 

fl�l't'ltlfl 1 

17 9 1 10 8 0.50 0.80 
., ,!j i !JI 

fl�l't'Wlfl 1 

18 10 2 12 8 0.60 0.80 
., ,!j 

i 
!JI 

fl�L'Mlfl 1 

19 9 2 11 7 0.55 0.70 
., ,!j 

i 
!JI 

fl�H'Je)fl 1 

20 5 1 6 4 0.30 0.40 
., ,!j 

i 
!JI 

r1�rnon 1 

11mm11� 

lfli\J"l'l 

sJ !JJ d ,  , QI ?1 v , 1. ,rnmimni 4 s 7 9 12 13 11c1:: 15 mn p �-:in11 0.80 'il�lu'U'UeH'l't1u-:iw 

2. 'li't1fftl1J'1i't1 11 12 13 mi:: 15 ijfi7 r �lfl'Jl 0.20 • li�1�u'li't1ffOlJ�ijfi1ii1'Ul'il�lU'Ufl�lfl'Jl

3. 'li'e:in-ou'li'e:i 2 4 5 �fll r ll'llf1lJ O li�1�u'li'mrnui��fllr.il'Ul'il�lll'Ufl
jJ 'J} .::1 f Q GI �I ,, dd I O O QI 

4. 'UelffellJ'Uel 6 lJfll r lll�c'llJ 'il�lu'U'UelffOlJ'VllJfllell'Ul'il'illll'UflflftlJ



� 
1 2 

YI 

'Yl 

1 1 

2 1 1 

3 1 1 

4 1 1 

5 1 1 

6 

7 1 

8 1 

9 1 I 

10 1 

11 I 1 

12 I I 

13 1 1 

14 

15 1 I 

16 I I 

17 1 1 

18 1 1 

19 

20 1 l 

l: �n 15 15 

p 0.75 0.75 

q 0.25 0.25 

pq 0.19 0.19 

Lpq = 2.os s
2 

I 

3 4 5 6 

1 1 

1 1 I 1 

1 1 1 1 

1 1 1 1 

1 

1 I 1 

1 I 1 

1 1 

1 1 1 I 

1 1 

I 1 1 1 

1 

I 1 1 1 

1 I 

I 1 I 1 

I I. I 

I 1 1 

1 1 1 1 

1 1 

l 1 

11 16 16 15 

0.55 0.80 0.80 0.75 

0.45 0.20 0.20 0.25 

0.25 0.16 0.16 0.19 

(20x973)- (127)2 

------ = 8.33

7 

I 

1 

1 

I 

1 

1 

1 

1 

1 

1 

10 

0.50 

0.50 

0.25 
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8 9 10 X x
z 

1 4 16 

I I 9 81 

1 1 9 81 

I I I IO JOO 

4 16 

I 4 16 

4 16 

3 9 

I 1 1 10 100 

I 4 16 

1 1 1 10 JOO 

1 4 16 

1 1 8 64 

2 4 

1 1 1 10 100 

1 1 8 64 

1 1 1 9 81 

1 8 64 

2 4 

l 5 25 

12 11 6 127 973 

0.60 0.55 0.30 

0.40 0.45 0.70 

0.24 0.25 0.21 2.08 

10 
{ 

2.08
} T

1 

=-- 1-- =0.83 
10-1 8.33 
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I. nl'.i'Wllff'WfJ'Wlt'l''WilJ

3. lfflJ.:J'U'.i'HJlfJ'M\111'il'WLl1lJl::fflJ

4. 1i'f m-niim1:um::i''I.J11t1::11n111.:i1�mnnn111 'M

'M\111'ill.J

5. 'j:: t.1::L1t11 l'W fil'j'U llff'W fl'I.J'YII� fl'Wiirl'lllJ

mm::nlJ
I GI d. ,::I, J/ 

6. LI 'I.J'I.J'Vl\11fffl'I.J n'e)'W-'1-1 Ml '.i tJ'WlJf11llJfffl\11fl tl fl.:J
., . I _,t1'U�\111J'j::ff.:ifl 

7. t11'.i Nii111�n 1�"nl'l''W1h::nn'I.J mrnvu1 r!l.J � .:i�

l�'W'l.h:: LtJ'lfW

&. f11'jlJf11'.ith�fli�im1mH1h::nt1'1.Jt11'jL�tJ'W 

m rn ei 'W � n

9. l1 n.:i 'il1n'b':u1�..;l'\'uu-li'-l'w nffn-u, 'lilt 'Um1lJf
,I lJltl'IJ\J

' 

.. 

rl'l-fYl I 

+] 

+1

+I

+! 

+I

+! 

+I

+] 

+I

+I

.,; 
rl'W'YI 2

+I

+1

+1

+! 

+! 

+I

+! 

+I

+I

+1

' 
.. 

rl'W'YI 3 

+I

+l

+! 

+1

+I

+I

+l

+I

+I

+\ 

fi, me mhu:-rn 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
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� 

1 2 3 4 5 6 7 8 9 10 (x) x
2 

. 

'YI 

1 4 4 4 4 4 4 4 4 4 4 40 1600 

2 5 5 5 5 5 5 5 5 5 4 49 2401 

3 5 5 5 5 5 4 4 4 4 4 45 2025 

4 5 5 5 5 5 5 5 5 5 5 50 2500 

5 4 4 4 4 4 4 4 4 4 4 40 1600 

6 4 4 4 4 4 4 4 4 4 4 40 1600 

7 5 5 5 5 5 5 5 5 5 5 50 2500 

8 5 5 5 5 5 5 5 5 5 5 50 2500 

9 4 4 4 4 4 4 4 4 4 4 40 1600 

10 5 5 5 5 5 5 5 5 5 5 50 2500 

11 4 4 4 4 4 5 5 5 5 5 45 2025 

12 4 4 4 4 4 4 4 4 4 4 40 1600 

13 4 4 5 4 4 5 5 5 5 5 46 2116 

14 5 5 5 5 5 5 5 5 4 4 48 2304 

15 4 4 5 5 5 4 4 5 5 4 45 2025 

16 5 4 5 5 5 5 4 5 5 5 48 2304 

17 4 4 4 5 4 4 5 5 5 5 45 2025 

18 4 4 4 5 5 5 5 5 4 4 45 2025 

19 4 4 4 4 4 5 5 4 4 4 42 1764 

20 5 5 5 5 5 5 5 5 5 5 50 2500 

22x 89 88 91 92 91 92 92 93 91 89 908 

(LX)2 401 392 419 428 419 428 428 437 419 401 

L(X
2

) 7921 7744 8281 8464 8281 8464 8464 8649 8281 7921 

s� 0.25 0.24 0.25 0.24 0.25 0.24 0.24 0.23 0.25 0.25 2.43 
I 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I -=I 

fl::U'W'W "J::'1111.:il 'H.l'W 

10 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

8 

9 

9 

8 

9 

9 

10 

9 

8 

9 

9 

8 
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V -=I 

fl:: ll'W 'W 'l'iiNI 'HJ'W 

9 

10 I 

9 

10 

10 

10 

10 

10 

10 

9 

10 

9 

9 

9 

9 

10 

10 

9 

10 

9 

10 

9 

10 

10 

10 
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Vll"5N� 'lf-1 flt LI 'W 'W'WWJ'I.Jlfl11�1'W rH'l �m]'V1f m1 ifou f10'WL1 tl'WU"1t'l1 ""•:111 tl'W �iHl'W l�W1fifl11 

"1'0'WU1J1J'Lifl� 

O V 

invi'LI 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

m·nrnuutJ'UUn� 

I ct V ct 

t1::uuunou1';itJ'I-A tltl!'I-A'I-A'Yit'l,,:jl';i tJ'I-A 

10 t1::1iu-u 10 tl::ll'W'I-A 

3 10 

5 10 

4 9 

5 10 

6 9 

4 9 

7 10 

10 10 

4 7 

9 9 

5 9 

9 10 

4 10 

5 10 

2 9 

4 9 

7 9 

6 8 

4 9 

10 10 

5 9 

7 10 

5 9 

fl�UUU 

.., 
'Y'IWl'I-Alfll';i

7 

5 

5 

5 

3 

5 

3 

0 

3 

0 

4 

1 

6 

5 

7 

5 

2 

2 

5 

0 

4 

3 

4 

1 

.., .., d 

I 'Y'l'IHUJ'Y'l 't11i 

100 

100 

83.33 

100 

75 

83.33 

100 

0 

50 

0 

80 

100 

100 

100 

87.5 

83.33 

66.67 

50 

83.33 

0 

80 

100 

80 
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m11..:i� 'It-I (9ifl) fltU'\.J'\.J'Wi;JJ'W1fl11�7'\.JN'1�:WtJ'Vlim-:n1v'\.J no'\.Jt1t1'\.JUftt11�..:i11v'\.J�fftl'\.J hw

115 fl111Hl'\.Jtt U'LJ'U fl� 

0 ., 

tll�'U 

m 1 �rn ·1 .. m u u u fl�
I -=I ., -=I 

fl tU'U.'U. flel'U.l 'ltJ'U. flt 11 'U. 'U. 'Yi t1 ..:i I 'l tJ 'U ., 
'W l>ll 'In fll "a

10 fltlll,!'U 10 fltll'U'U 

24 6 10 

25 3 9 

26 6 10 

27 8 9 

28 4 9 

29 6 10 

30 6 7 

'l'J'l.J 169 278 

l'tltltJ 5.63 9.27 

�..:iq� 10 10 

vhq� 2 7 

SD 2.04 0.83 

0 Q.I IV qJ d 

ti "'fll "a fl l'U 1 W 'ttl fl� Ill,! 1,1 'W l>ll ifl fll 1 �'1.J 'W 'fl ti ii l fl fll 'l � el 1,111 'U 'U Ml 

(Y-X) 
'illfl�(,)'j GS % = ---xlO0

F-X

X = fltLL'\.Jt.!')i;)flf ..:iflO'\.J 

Y = fltLL'\.J'W1i;)flf '1'11�-:J 

GS% 
= 100x(9.27 - 5.63) = 83_30

10 - 5.63 

4 

6 

4 

1 

5 

4 

1 

109 

3.63 

7 

0 

2.01 

fltU'U.'1-1. 

' ... ., ., d 

I 'W 'J.HJ'l.J 'W 'fl ti 

100 

85.71 

100 

50 

83.33 

100 

33.33 

2254.86 

75.16 

100 

0 

31.14 
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I ; I t 
tj QI ,, QI .::-., .c:t I .c:I QI .ct .c:t 

i i "� m ·n:i 'YI 'll-2 fl :t; U '\.J '\.J 'W (PlJ 'U7 fl1 Hll '\.H-1 cl 1:1' 1J (] 'Vl li fl l'H 'HJ '\.J fl O '\.J I 'HJ '\.J I !cl :t; 1-rn ,:i I 'HJ '\.J 'Vl 1:1' 0 '\.J �w 'lf''1 0

0 .., 

'1Hl'I.J 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

.etc. Q/ " 

l�'Vlrl''\.J

1 , 11"1 cl"" .., d 

f1l'HHl'W �HJ 'l/Uel1vl'Ylff'W 

I cl .., cl 

fl:t;ll'I-JUflt:IUl'HJU fl:t;UUU'tt'1-:Jl'HJU 

10 fl:t;UUU 10 fl:t;U'WU 

4 9 

7 10 

4 9 

6 10 

6 10 

5 10 

8 10 

8 10 

7 10 

4 9 

7 10 

8 9 

6 9 

6 9 

4 9 

9 10 

7 10 

6 9 

5 10 

5 9 

6 10 

6 9 

8 10 

fl:t;U'I-J'W 

.., 
� \;lj '1-Jl fll 'l 

5 

3 

5 

4 

4 

5 

2 

2 

3 

5 

3 

1 

3 

3 

5 

1 

3 

3 

5 

4 

4 

3 

2 

' 

.., .., d 

I� i.t tltl � 'YI 1i 

83.33 

100 

83.33 

100 

100 

100 

100 

100 

100 

83.33 

100 

50 

75 

75 

83.33 

100 

100 

75 

100 

80 

100 

75 

100 



92 

I � ' 

�l':iNTI 'lf-2 (Ple>) ri:::11tJ'W��'Wlf1l'j�l'W�H'li:1Jt)'VlTif1l'j11v'W f1eJ'Wl1vu1rn:::M"-:111v'W'ViiYeltJ 1�v1; 

. .., 
lllvl'U 

24 

25 

26 

27 

28 

29 

30 

':i1'l.l 

l'illltl 

��qv1 

�hqv1

SD 

1 1 1'"'1 
d-"' v ,! 

m1�ei"U m.1 'lf�e11v1'Ylff1-A 
I d v d 

fltU'U'U nfl'Ul':itl'U fl tll'U'U'ttt'l�l ':itJ\.l 

10 fltll'U'U 10 fltll'U'U 

6 10 

8 10 

5 10 

3 10 

7 10 

4 10 

3 9 

178 289 

5.93 9.63 

9 10 

3 9 

1.62 0.49 

.., 
'W rol '141 fll 'i 

4 

2 

5 

7 

3 

6 

6 

111 

3.70 

7 

I 

1.48 

0 qJ Q.I CV d � � 'ii� .-=t� CV J 
fll 'i fl Tl-A 1 unn fl::: U"U"U'W �'141 fll 'l mm 'YI li 'll 1 n fll ':i �ei '14 1 m.11 'lf inn vi 'YI R"U 

GS % 

X 

_(Y_-_X_)
xlO0 

F-X

,, 

fl:::ll'W 'W l�fl i' �f)e) 'W 
,, 

Y = fl:::LL'W'W1�fl5-:J'tt"� 
d 

F = fl:::!!'U'Wl\Pl:IJ 

100x(9.63 - 5.93) 
GS% =-----=90.91 

10-5.93

fltU'U'U 

I 

d "" .., 
1 'W 'lJ �'JJ 'W 'YI li 

100 

100 

100 

100 

100 

100 

85.71 

2749.03 

91.63 

100 

50 

12.53 
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