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Abstract 

This research compares learning achievements made using special work enrichment 

methods and normal learning methods. The samples were two groups of third year undergraduates in 

the Industrial Arts program, enrolled on a Refrigeration and Air Conditioning Systems 1 course in 

the second term of the 2005 academic year. The samples were divided into an experiment group and 

a control group. All samples were given a pre-test in the fIrst week and were instructed according 

to the course syllabus and teaching plans, including both theoretical and practical work, from the 2nd 

to the 14th week of term. The experiment group was given experience enrichment work while 

the control group was ·not. The post-test was given to both groups in the 15th week. Achievement 

scores of these two groups were compared by t-test analysis to look for significant differences. 

The results of this research were 1) The learning achievement of these two groups was 

increased.(U = 0.01) 2) No statistic signifIcant difference was found between the experiment group 

and the control group. However, this research found that the special enrichment group performed 

better than the control group with regard to working profIciency and problem solving. 
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'c:i 1 d ..:::!!V Q.I' Q,f ~ 

fl'llJ~ 1 fl'llJ'VIl9ltltl~ rWlJ~11fJ~ 1325 t1tll 13.00 - 17.00 lJ. 1lJ'O'l-l'VI'J 
,e;::!' t::!..:::!31 QlQI 

fl'llJ'VI 2 fl'llJfl1'Uf.!lJ mJtJ'VIl1tl'i 1325 nm 13.00 - 17.00 lJ. llJfJ'ifll'J 

2. 'J~tJ~11m~'~lJfll'J1.uV t~'I-Inm 15 ff'1119l1W \9IllJ\9Il'jl'il1tJlJl1fl~ 
., 
OJ 0 A 

"lJ 'UVltl 'Ufll''i VllA'U 'Ufll''i 't1Vlatl~., ., 
fll'J1.uv~h Li!lJfl1'j'VI 19I~tl'i\9l1lJ'lilJI9IBlJlriB 111il 

1. ff'1119l1W~ I "'lfll'j'VIl9lfl'fJ'UrifJlJL1VlJ \9I'j11JN~fll'jfl'fl'U 1~'UfI~UlJlJ 1~L~lJfI~U'WlJfI'fJ'U 
I d 

flfl 'W fll 'j L HItJ 

2. ff'l1~nw~ 2 -14 Wll!i!lJm~'U1'Wfl1'H1VlJfll'jfl'fllJn'U'Wflfffll:ll 2 fl~lJ 
flQJJ't1~t'ltU Wll Ii! lJ fl'll m 'jlJfl1'i11(j tJ fll'j fl'fJlJ 11 fl~ fl'tllJ ftlfl'VI ql:I ~Utl ~Nflftlfll1~u~19I1lJ 

'I A d !ill ~!iII!iII A lJ) "" 'l I "'_I .. ''I "'_ I .. 1I)!JI
!m1'W 16 L'jfl~ lJfllnJ1lJl1'jfJfllJfl11\9l1lJ!~tl'W !'U'Ufl~'U'VIL'j{jtJ !lJUl9ltl~fI'lJl9l111 U\9I !lJ'VIfl'1 fl'lJl9l1111J~ 1191 

. " . . . '. . . q 

f mlflwn '1-1 'Wml:lt'WlJL~lJlJtlm1tllL1{jtJ1Itl~1rflJ1'j1{j~llJ1mrVI9l1Wtll9l111 
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fl~aJfll1Jfl~ ~1ttJ'W 0'0fl'j'JlJfl1'J t~ tJ'W fl1'J fftrU t1f1~ ff6 'Umfl'YIq'hl~ut'l~lIf1mfltl5u~\9l1lJlun'U 

16 t~f)-:j iJfl1'JD'1'U'YI1f)~'Ufl1'1\9l1lJt~f)'U 1'lJ'lJm'lJ'YI1~1'J'W l'U U\9lt'l~~t1~lM 1tiiJ·n'Wt'U !~lJ 
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"" rI'1I 
Nf,lm11Afl11~'t'ieu6lJf,l

'II , 

ill':i't'ilN't'HJ3JtrfltilUflT':H1UU 
.A TjJ <v~, d do' 4 QJQI 

tvtfl;t fl~ fill 'VI on iJrHlfl''lHl 'VI Ti 'lJ fill !'HI'U ~~UlA:l:U'lJ 'U fffl iJ fl f) 'U fIll!l fJ'U fliJ A:l: U'U 'U ffij iJ'I""",:) 
4 ~ 1 1 .d. ,~J. cf<V 

flU t1t1'U 'UtH'VI~'U f) ~ mpJ'VI1fi tlij~utl:l: mpJfl1iJf,J 'lJ'ln 'I11f111'iltlfJ 'I111l-l tl;t 1~ 'Uf)~fll !'iltlU1vt f)~NflfI'Ut1'V1Ti'Uf)~ 

fl~uw1m.h.:) HfI:l:'VIlflfff) iJ'Vll':) ffil~1~f)a'Utr'U ,.,hiiNfI~UlrVl f'lJlflfl1l 11 fJ'lJ'j)~ '1'11 ~f)hiilflu'rffl1l'V1lf1 fffliJ ~1U 
rh Vi (t-test) ~~Il-lt't''Uml1~~ 1 

I 

fl~3J 
"" 

, 
YllCl£lH 

0 

'illU1U 

AU 

I 

A:l::UU'I·mClU .,. 
fll':i!'mu 

.., 
A:;;!!UU'IUV.I 

Q 

fll':iI":ifJU 

I 

N't'WIH. 
I .,. 

AlliUm 
-
(D) 

. 
, Q 

rnIU£l~!UU 

3JlYl":i'11U 

(S.D.) 

, .:t 

ATfI(t) 

(N) 
Xl S.D. 

-
~ S.D. 

1 

fl'JU 

'VIlf1tlf)-3 

19 17.74 4.64 26.84 4.23 9.10 6.96 5.70* 

I 

fl'JU 

A1iJf,JlJ 

15 21.20 6.57 29.07 6.17 7.87 5.96 5.11* 

tI , " ,C:! QI I QI..::':I.. .:::$, 1 ~.r:S l.::::t Q.I 0 OJ 4~d IV 

U'UfJ'IJ 11NflfflJq 'VI 'Ii'VI1~ fill IlfJ'U'Uf).:) fl'J 11 'VI 191 tlf)'1lvtlJ'U'U f)Ul~U'U{JfI'lf1ty 'VIl~ ffO~'VI1:;:l9IiJ 0.01 (df = 18, 
f , " ,

I 1 4 , ~ .::S a f)J t .:::::! 

U= 0.01, t = 2.861) Ufl:;:ll-lfl;tl~f!11'iltlU'Uf)~fl'JUfl1iJf,JlJlvtll'U'U (D::: 7.87) 11lf)'VIl9lfI'f)1J19I1fJf!1 'VI (5.11) 
~ Q,f 1 QI 4 .:::l I ~ J t .::s OJ 0 <V ~~d OJ 

U'UU'U 11N t'lfI'uq'VITi 'VIl~ fIl 'it) U'U'Uf)~ fl'Jllfl11Jf,J:lJ1vtlJ'U'U f) Ul-3lJ'Uafl'lfity 'VIl~ ffO;t 'VI'j:l:19I iJ 0.01 (df = 14, 

U= 0.01, t = 2.977) 

, 
_~ Q "" '=l"l &:I

fll':illJ":i£lUn1£lUNillX3Jqflfi tUfll":iI":ifJU 

!~ij~f)~fl1'j'VI'.i11J11Il-ltlffllq'VIfl'Wfl1'H~fJ'U'Uf)-3fl~1l'VIl9lmN (D = 9.10) ftiJmjllfl1'Uf,J1l (D =7.87) . " 
11U~fl\.h~ft'U'I1~f)'~ ~~l'11fl1'.i!t1~fJmVifJiJr11!'il~{J'Uij~flrllJWlf)dl~n~fI'f)'1'V11~fI'il~ '~r11 Vi !'YhniJ 1.041. .. 
(df =32, U = 0.05, t 2.04) Uffl9l,:)11Il-lt'l~'lJq'VI1ji:Ufll'.i!~U'U'Uf)~fl~'lJ'VIl9lflf)'1ftiJfl~llfl1iJfJlJi~H~fl~1'1n'U 
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"'111 ofttl·ntlW;l~.u{)1"''UOU'U~ 
tr'a11flU'! fll~'1 ij'f.I.. 

~ . , " 
1. IW(lt111q'Yliil'Ufll111 U'U 1'lfU~1JlJAfl16~'Vll fl1111tg'UHt:I~!fl16'nH''lJ61fll f1'U6~n~ll(9\16dl.:J11.:J 

2 n~ll ~i~u'U il9ltJ11ill6ml'Uv.!If1fJ Ut:l%11i~{J'UtJn~ ijNt:lt111q'Ylfu~ll~'UtJdl.:Jihr{rfflrity'Yll~ff~~~'j~~'lJ 0.01 

2. Nt:lt111q'Ylil'Ufll11'1U'U1'lfl'j:::'lJ'lJlfl~6~'Vllfl11111~'UUt:l~!fl~6~tJi''lJmfllf1'j:::'\1'h:j1~llmNl'U., 
v.!lf11:1n'lJ11h'1{J'UtJn~ 'UtJ~n~ll~1tlciHn~ 2 n~ll i1iu~fl~Hn'Utldl~ijirurllritym~ffil~ 

~ IV dl .. I~ d \V dq ~ ~ A 0 c:l ~ 
1) 1 n n 1 1 11) tJ fll 'jf1flfJl!lJ 'J tJ'lJ !'YlV'lJN'f'l ffllq'VI1i I'U fll1!';W'U 1'lfl'i:::'lJ'lJlfl HN'Yll fl11ll!t'J'UUtl~!fl'i tl~ 

tJ i''lJ tJ 1 n 1f1'i ~ '\1 ':h~1~ lltJ 'lJ.:J 1'U v.! lfI'fJ n'lJ1~!'1V'U tJn~ ff11l1 1 tI tlfitJ'i lVNt:I fll'i 1~U~\lij~1BtJ'i~flmnfltl 
" .," 

fi-lt:lt1llq'Ylii'l 'Ufll'i!'1 U'U i~~.:Jll 

1. N (It1llq'Yli'\1 ~,mU!'1u'U'Utl.:Jirnflmnn~ll'VIl9ltltl~ !m~fl~llfl1'lJflll lrltl ItJ'1 fJ'lJ!VifJ'lJ'j::: ..dl~ 
, " 

t16'Ufll'i t'1 fJ'U n'lJ'\1ci.:J nl'H'1 U'U ijfl1111 U~ fl~l~ il'U (Vi 'j%~'lJ a = .01) i I9IU'\1 ci~ fll'H'1 fJ'Uijfi-lt:lt1llq 'VI ii 
r " " f " 

'YlHfll'n'1tJ'U 1v.!1l~'U11~ 2 fl~ll 'IT'Ufltl ff1111'i(JV'UV'U '~11fl'i~ 'lJ 1'U fll~il'1 fJ'U fll 'ifftl 'Ul1~il1fl'Ylql:J ~ Ut:l~ fll'i 

tJ5,j~~1111'lJ~l'U~t:ltll9lfllfU'1 U'U~~1Iii 'U nUl'1V'Ufll'Jfftl'U i~j:-j tl ~ 17flflflfJ lijj:-j t:lt111q 'Yli'Yll~ fll 'i!'1 U'U 
I 'j} , t 
~.dl ~3J 4Q1 

!~1l'U'U1)'J~1?I1t1fl1l11I'lftlll'U 99% 
l 4' 31 j) 

2. !jjml1fi-1tlt111q'VIii'VIHfll'H'1t1'IJ'Utl~i1~ 2 fl~ll 1l11tJ'1t1'lJ!Vitmn'U fl:::I!'U'U'Utl~i1~ 2 fl~ll 

U\9l fl~l~tl'IJ u~!rltl1,*fl1'i'VIl9lfftl'lJ il?lUrhVi i1i1'l'lJ11U\9lfl~1~tl'IJmh~ij17url1ritu'VI1~ ffil~ ;~V'lJV'IJ i~11fll'i.. 
11t1'IJ 1I?Itl1~lJtl 'lJ~1'IJ v.! !f1l:J n'lJ fll 'J 1'1 fJ'IJ I!'lJ'lJtJfl~'hrfi-ltlt1lJq'Ylfu!t1fl~1J~1mh~~'Yll9lt:ltl ~1t11lViulJn'IJ ~~ifm1)

" ., , 
I~ 'IJ 11'1 'i 1::: fll 'i 'Yl 191 fftJ'lJ ~~Nt:lt111q'VI ii\9l 111 !'i16'\11'U6~'\1cifl~~'J IrJ'W'\1~fl i1ii~~ ~Vi~l'Wv.! !f1fJ'\116 01)m 'ill 

!ff~ll 

3. ~ \I ~ i ~1)lfl fll 'J t1~! fl~ ~ 101"11'W 'i:::'\11Hm::: U1'W fll'J 11 U'U fll 'jfftl 'W 1'I'lJfl1111!l\9lfl~1~11J!;$\I 

~q~fl'J'ill'U tJ \lfl ~ 1,1 'VI~t:l6~ ~ i ~i'UlJ 6 'lJ\l1 'U v.! !f1l:J1)~ijfl1111 U fl-t'l1fl rl6~1'Ufll 'j tJ a,j~ fl alllm1~ t11! tl::: 
l,*nmfll'jtJa,j~.u6mY"hfl~llfl1'lJfllJ ~~1)~ Inl?l 'l mrtJl9l1Ml'i'lu ~ ~.:JiftJ11)lrJ'W !1'I'n:::fll'i1J6'lJ~1'W ~lfI'l:J ., , 
'l..f17flflfll:l1 fl ~1l'Yl 191 t:l6~ ir'W irflffnfJ 1 i~iJ itJ fllffffill:ll ff 'W fl1' 1 Iv.! 11 !~ll 'W tl fl n tnl'1 fJ 'U nll~.:J fll'i 

, ,., 
ijtJ 5 t111 i'W litl'lJ!~6 'W 1'IJ il~ lJtl t:I::: 1.1 fl fl t:lfl'Ulll fl~'W i ~t111f1'fftJ 'j :::ff'lJ fll 'J tU1) ~~ 'W tJ fl..f6 ~!'1 fJ'W 'Yll '1..f 

t " 1 t 

irflflfl1:l1!0l9lfllll ciflfJlll~Vi"1i1fJ'rflJfl~flil11'1~~'W 17'Wfl6 ijfl11 1J:U'W '1'il iJfl111Jflfjtl\ll!fl~1 '1 'Wfll'i 'VlH1'W ., , 

iJfl111Jfla1!1ffl9l~tl6 fl fllnJl!ff'UtlNtl'Jl'W '1J'i''lJl'1u'IJ i1ilfltl:::l;;'W !!t:I~fl111J-q'U'il1flfll'J i~I'1U'W i~HJ1~ViiJ 

fl1) m 'i 1,1 Iff~11 ~,utJ'1 tI'IJIVifJU nu fll 'J 1'1 V'IJ~1[Jl~tJfl~~ i1ii~i'U1l6U~1'Wv.! IfffJ "~iJtJat1lJ i'Wlitl'lJ!~tl'W 
lll'Vn::: 1'IJ fl~ll '111191 fll'it111~fftJ ';1 :::ffUfll'itU'iI~~'lJ6flrf6~!'1V'W ~~m1) IrJ'WNtll..f..rflffflfJl1 'Wfl~llfl1'lJflll 
iJiYll'W1fll 'i ~1'W 1.1 fl ~flil1~~mJn11irflflnl:l1 1 'lJfl~ll'YIl9ltl tl-.'l 

!II'llrmrw:umz 

tll1) 'Yl \PI t:ltl~1~Ul-Nfll 'i 1'1 tI'W fll'Jff6'IJ 1~ 116'lJ -.'l 1 'W v.!lffl:J il'lJfll'i t'1 tI'W fll 'i ff6 'W 1'W 'i 1V 1'l11~'W ~ 
. ~~6!~lJtJ'i~i1'V1iim'n 1'Wm~u1'Wfll';1t'1U'lJfl11fftJ'W lrftnl9l tJ';1% iU'lf-Wff'" ~ff\PI. . l\P1ufff1.:Jtfl~6'1116tJ'i:::dJ'W 
t, , ,; 

lJflilflm1'lVi~~tJ'j:::ff~rl '\116t~tlll91'nq~m'ill 1'11tJfl ru ci fl1:l 1ll:::!~'Wilil0\PI1l1flfl1'JlJtl 'lJ ~1'Wv.!lffl:lir'W ~ 
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rio; e1 Q _t:! q <V ~, q iI c:s t! 
W1 \lflflflW m1\11\1'U. (2544). fll'HlJ'UJ'lJAntl'Ul'li:linJtrn1i"a~'YilHfll'Hyt)'UUU'lH'lffll':in~i:l6'3!iJ'Ufj'U£lfHn\l 

fll"a11t1'U fi'Ufll'HI6'U'YI~i:l6~U'U'UtJ fl~. 1'VIl:nih'i'U nfl~ fllff~ H,! ~ ff1'l1 f111lJ lJ'l11-UW cVl~ 

(1fl1m1lJhHh), -UWcVl~1'V1m~(J, lJ't111'V1Vl"'m'Vlfll'U li:1Un1~'il'VlJ!fI~lli'U'Ii1. 
<I 

-UWcVl~ fflJ~~1. (2535). fll':iIU1£l'Uln£l'Ul'li:lq'YIi'YI1\1fll'n1£l'U 'UMUflftfllJ1':i~~'UtJ"j~fllrti1t1'UVl':i1'1f11i'W. . 
~ 'A.I_~ ~ ~ ,~ <V _I ...

l':i 6\1 fl.QU i:I::: 1~'iI ':i 11 111 fl1:::U iJfI"a ~ nl"a£l'U'illfl'Yi'Ult1fll"j I"atl 'Ufll':iU6'Ufl'Ufll "a iJ6'U lJ flfl. 

1'VlCJ1iin'UnftfllJlfl1rt'~1lJ'l1l-UWcVl~O'VIfll'U li:1ufI11ftmn), -UWcVl~1'V1fn~(J, lJ'l111'V1(Jl~(J'lJtl'UUn'U. 
• <I 

1.11 ~'lf1 !~fl'lJff'VVl1~ fJi:I. (2540). fll'ntJ1t1mnmJl'li:liaJqni nHfll':iA1£l'U1'U1'1fll-!1'i11'rJrl1 1 

A~6\1 fll'~1U'l':il:::..il\l'il"a'rJrllfl':i :::UiJfI':i \I 'il1flfll"aiJ6'U i fI£l1~'U'YII1t1'UiaJ~i:llm::: fll"aiJtl'UtJfl~. 
1'V1U 1 Un 'U n rq fll rt'~ 1 ~VI rt'l 'l1 f111lJ lJ'Il1 -U ru cVl fl (fl ~ fll ffVl1 i vHh), -UW cVl fl1 'VI U15(J, 

'" .., "i 1 ~ "'" lJ'l111'V1£J1"m'VIfi ! 'U i:lun'j~'il'VlJ!fImli'U 'IfL 
~ <I 

tJ 'j :::ff'VIn tilTimfi'VI1. (2543). fll"alU1£lmntl'Ul'li:liaJq'YIi"a:::'Yi';h-!lfll1A1t1'U'YI~i:lMlm'UtJfl~fi'UmJ'lJA'U 
, 

,.ct,\ !II "I ofUI !II _I '_.I_~ "" 0''" 
'W'Utltl1·:m ~A"j~iJ1HI"aMnfl!fl6"a !fl6:::Ufl"aaJ'lJ6.:t'YiaJ6!1lJi:I~ nnl. 1'VlUl'U'VrUlifllfllff~ 1 

~fl'l1m'j:IJ:IJ'l11-UWcVl~ (fI~mff~"J'vJ~l), -UwcVlfl1'Vlm5t1, lJ'l1l1'V1CJ15m'YIfll'Uli:1U'W'j~'il'VlJ!fI~lli'U1J1. 
lfJ Q _~.c:l OJ ~ ~ OJ.cI ~ IV r} I q 91 •

i'~ nl 'W'HilH.y. (2541). fll"allJ':itl'Umtl'UNi:liJaJqn1i n.lfll"aI'lJ£l'U'YIrt'UtliIl'nl'li:lVl.flWen "a:::'Yil1~fll'~H'lffli:l6.:t 
'}!II OJ '}!II "I "" ... OJ .! 
!f1"a\liJ':i vnnVl "a !1'U fl'UUfl'U !f1'i'J iJ"aHaJ1V1':i ~1'U!'U1 'If 166 flH'U'UI'I i:lVlilWen t.!flU1'Yi fl"j"aaJ 

1. 1 'VI tlliA'W tJ n f1l1ftfl1:11lJ'l1l-UW cVlVl(~~ ff1 11 m 'jlJftf11:l1), -Uw cVi fl1'V1rn5eJ, lJ'l1l1'V1fI15(J 

fl~tJfI~'U'VI'j111~ tJ'j~ffl'UilVl'j. 
gJ Q.I ~.t'!\~.c:!!: Q.f ~ 

i:l1tJ ff1eJ(Jfl Ui:I~'V'IflWl ffl(JeJfl. (2522). iJfJVllnm'YI1~fll"artfl'l:l1. fll-3!'VI'WlJ'l1ltJm : 1~tJl'Wl'U"Jf. 
Q.I ~ rI <r (V rI _t:!.cS <V ~ 

<I 
.e:t ~ "i' 'i" 4 ctl 4 

• 

1'U 1ff1'lJ !'If''JlJeJ. (2541). fll"a!lJ':i£l'lJA'YItI'Ul'li:liJaJq'YI1i'Yll\lfll':i!"atllfl'lflmfH'U !i:I£lfll"artfllJl 11M"a:::'U'Uftl£l , 
"I v '"l _I":! <:! '} ~ !II Q.I _I ""... ... o'e!1 

U~:::~fl';i 6~ ft ltl 'U 6~'Uflrt fl'l:lllJ':i tytyl VI':i !VI£l !'If,flfll"aiJtl'U fl'U fll"aiJ6'U lJflVl. 1'V1fJl'U 'WlJ 11flflfjl 

fl1fffl"JlJln-uwcVi~(L'VIfil'U lau fl1 'jftflfj1), -UWcVifl1'Vltl1~fJ, :lJln1'V1Cl15t1'IJ'V'Uun'U. 
~ fI ~ 

• 
~ ~ _t::! Q Q;.t!\ 

d, 
~ 4:!!1 «i" II q"t IV 

1 ~"J Cl lJ'U 1tJ'lfClQ{;l. (2543). fll"allJ"jtl 'U&l1t1'Ul'li:liJaJq'YI1i 'YIH fll"a~':i£l'UA16~! fl"a ~iJ"aHa&i:I:::l.Q'i)fl':i fll"a. , 
o d QJ ~ .c:.1 .c:.1 "i ~ V4 .t:::\ , , 'OJ _I t!'!:\ Q I:.':), l3' 
'YIlfll1aJltl'U'U6~'Uflrtfl'l:l1'YII':itl'U !VltI l'lJiJ6fl6aJ'nllf16"j'lflt1Utl'U fl'Ufll"ail6'UlJflVl. 1'V1(Jl'U'W'Uli 

fllfl1ff~1~~ffl'Yim~lJlJ'l11-uwcViVl (fI~fl1ffVl~hl~1), iJWcViVl1'V1V1~U, lJ'l111l'1V1~m'VIfl1'U1i:1u 

'jI "" 
n'j~'il6lJ!flmli'U 1J~ .• 
tI~ QI .t!'!\ wi iI Q.Q, V .Q, J 0 <V ..::::\ rI 

'W'I1l1'lf(J. (2545). flTnlfl"jl~'Yi'U63qJi:lnHiJf:lVlfll£lfl6aJ'nlafl6';i. fl~ ~!'VlnlJ'l1l'Ufl'j : ff1'Ufl'WlJ'vt 
t fJ' ~ QJ 

U'l1'1'qWli:1'1mWlJ1111V1maU . 

. . . . ..... . . . . . . . . . . . . . . ,. ........... ,. .......... ,. .... . 
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