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Abstract 

The purposes of this research were to develop, to design and construct an e-Learning 

Lesson development on plotting various coordinating system points on 3 —dimension 

space in the subject of Analytic Geometry.The sampling group was 82 students who 

were studying in the first year of bachelor degree majoring in Computer Technology 

in Technical Faculty at Rajamangala University of Technology Krungthep, 

Bangkok. The Sampling group was divided into two groups which were a 41 

control group and a 41 experimental group in the second semester of academic year 

2011. The results were: 

1. The mean score of expert's evaluation on e-Learning highly level in all 

aspects: content, screen design illustration and sounds, character and color and learning 

management was x = 3.94 „V.D. = 0.25 . 

2. The efficiency of e-Learning Lesson instruction on plotting various 

coordinating system points on 3 - dimension space was at 78.10/81.56 which was 

higher than criteria set of 75/75. 

3. The posttest score of plotting various coordinating system points on 3-

dimension space which students studied from c - Learning were statistical significance 

difference from the pre-test score at the level of significance (U) 0.05 

4. The final test score of Analytic geometry which the sampling group between 

experimental group and control group were statistical significance difference test 

score at the level of significance (Cl) 0.05 
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ittnIt9Jittm56r5e114nrinaul4 

3. vrin6litwirzlsualuisnihsv731q14(1quivrannincill411.4fm'Aarris) 41669)11 

9,11m5t1lufi15Fiam, 
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4. TT146triErlefa11llirf1111511g1elk111014100411/910111105t1J11df1101111.114101,1111 

nilt111,4twiiiwiluufinvi -wthrualqta4A'nuaittolAafiaulti-sAwluatfl rualtuolui,uu 

5. Wd5f1ld47i 	4caany1m1 t 	Fll5d5 FJ1-111S 111111-11911-110,1 (Self-directed learning)9J59v 

liiii1152,10951f0t1),anflitinlnatlti'61 i.RgtrtN 

2.3 lilt Afrilildt'adAnnrual&Auch 

oe 

014tilm51.9%,-1-14115gt14vrA'nFlt, 

0005101911 la 2005 V1111111.e1101,1 (Sloan Consortium) Vilemill'ilnaffirlant 

?;11111111101(010.111Thg 
	

4 	1httiniV8Jt15tniliil4aTiTiniltiMOrhTigUrri05tifil 
	

vie) 

gLgtiMaiinV1) Inialicriatiltnittlh "Growing by Degree: Online Education in the United 

States, 2005" Una: 0.05. 0144 t11171111.1 lAtilotrimiCaro ThSiluiluzihnfitutulegAL 
4 

11111010 0314 

acia-I1!ue4t9itn9A 

111441409111 

0144110 &Cal 

ilasunumriflidfIlldnI 11f116ADO 

0% 9131_144th 

(Traditional) 

'i9sici llan1514amilltIn 00a1Jlni 

1001i1.1411101. 0-11C1010011110111141 

Il5o1J55tnol1J4193oullnci 

1-29% tamlilitluiitt 

(Web-Facilitated) 

''J9sicil4tv117iulai1t1uti%to Omit, 

11-311.1n011111-1111:0101.151111141.1100"01,1 

1149Rt65enillnWg7t9Junl5061n15 

59s-diDmIltlurriallitausfhiult, 

sluiy, uot;n1,17Tullhat1 



51fMlat(10 

tillematuAa91119111q0NMJNffillrb 

p&ulmlant;nmititinisotuluvu 

0014 (1,10141Unt',il fl'illth71411111 

iiitatine4nAtwiroi"nivi LMU 52:1111 

)-9 	9) 

1151111W1fl15 	1103WL1111(1 

141Lfl1
t 
	 vilot 

Twiuqvilaaulnclulavil 
t 	ia 

aurvialaiq ontlflomhi unitiu 

f1151q111,1401,11115era4ltn9065n 

aq 3wooinievi rii 

thtavaim 

b'unial`ttivi 

30-79% UIJUNefIJNV111,1 

(Blended/ Hybrid) 

ttuva0141o171,60ic,im 

"dtg-tAil 

(Online/ eLeaming.) 

80-100% 

8 

nistkliAthniniunzplumigtgut";Ntal ainfluniwu anqfiNalriumsiiwun 
nscr A 

115:,111110M514111W1116illitla'f111`141151'1(19(ilvi1111154Jr(1-11117iefal.1 no 

1. tRIIJC.111.481f115ri(n4 (Supplement) rigci1JLfitlX171111 f1-151rit11,1f1150.01-ittlJ11111tILI 

4'10 (Web-facilitated) (11519101,05Utiltersun15(i01J 11111(1111 n-niitiQfw19riinisef@IILL'iMaill 

(115701014ir7465(114) LiiU19flfLLflv W0tfl5Ut4313it4LY15 e~ 31J0Lfl5ll LMt111J14111163 nnu-vntirM4 

MUtlill5tilA11141'1.1m5aril1.acumwerallf11iJi'lliltD1tlUdt 	r 	Zt&61 (feedback)  back) 

2. 01.81.1.1111,;BABB25ditrn (Complement) rinE1UAo$141fiti nistitrunisouttuu 

pu nRall (Blended/Hybrid) r115i4110CM.11143WaH418JB15L51114 11111(liilf1151sUCM\Ithrilivtuwiali 

in?Nlunstinufmtlemniserata willunkaii, go lunis1991(6'61141:NtetrimitiOntruqt14 

495 eh 611~Me7dfl514143fl 661 (11noi119uN2Al8ihqtrit1113nniitrmtumi.4) 
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t‘11111111 CsennIfim4411V6ruill 	 utiliouctieFundoCien4111fi@l-WITTil1.1 

11014 46111111fillagiliA Unni501ilunyahtin551Jn15t50145p114i) 

3. ilt0414`httliallitI5nint115t101.,Irnierott (Comprehensive replacement)  t~'IF11Jtk1 f15 

lwflv 	
th 

fllaiitit11115VIOURIJIThatIldt,1"  (Online Leanng) 105:0101-11111-0115t5t0f115t101,01150'01,1 

1145 a', uirimulno (n171111111111311 M) 4111911,6firmilnirrn-NIno 

2.4 1111111 0141111ffallall-AVflallidtalf11110 

ntificnintifiaaLS-hiCiiltillszidvelvenfult-hrtualOnn.ms-)14rnifin1514 

Ls(droinlons,-viramulimA@Ivii'mnarvininnalgktot4'-ucivnlm6'firrq5nAllitiltip 

11.15a,-M111151111111T1111fla MfL  2548 5 lila Wit,1411f1111 6011 122 910111711011 120 4 26 9fllf11.1 

2548 n40ri'560fShn)5411191n0Q19t1  391A11,1Iiiihncrim 

911Jd0 tifin1N01ii1531-111giuminnv5u14nis 41111500111A1111111nmfrif1Y9l911741-119156dci 911,1 

tigt-iniinht;nivrimurinsiiriliunInMau8111 	immili'cutuitkod'onpist:ff3f11.1 

21 rrunit40mItikiien8mniQ1n15lt-iwanlinn14o111A111i0118n910J14158Jtitcuo4 

von 19sittlei iU01fl 1'18dlfluJi-t dl,49fl01 1M. 2542 4.4141141.0111M111151;1111V1nDasIgIg114TIJ 

ciingaM.,1@lfi a15d03ni59104umfi06=1fill 

on4tirinminin6'un2Atinvidthil-cff,Frininimun,mtunivin15 

fill 	 lilkikilon-mttflnantaonlablVn4nbitinf,v,Ttn.Wellinfnmi)  

["1'19J1l50i1'f1111141fl 211J51411111MILtfltTf VIM ii'iriounL-Ain 

,4 a v 
2.5 AlltIWITIMEI )110 1 

et51415- lerth (2547: 115) Tift ir114404 1115fillItifialllilfl'FfYlif1111110,9 

11111,1011e -Learning 6504 f11111:16104146.11 tlifiliflOJJ{4"11910i1OtglA9101W191 

971-117tenJ1111111,10141101rJ 	 'IllYilliflaTlcL1196111011111tritil4 

c -Learning ififfn4uiltiintiliTu 84.43 / 83.3 .411TilLfliWitill 5111-1i1411414A Trfia 80 / 80 
v et 

fl 	V111.1M1£111 e -Learning 	 illt1111111.3 014 

e -Lcarning ilillt1111J1111.112;MJ411-=411;1 
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6'ti9f59ia10 ( 2548: 91 ) 01.11106401 11111301111110110111116\119101111q 11 

awilulailttandAnsmnisgriui 	mrii illtirvin-mtannititmuntannwffou 

5111-1116011 (El) all(111 91.60 9111-/FrIlt1119111D/11Viit11191fli6111111fiefO111616101.1(E2)1(1111511 

87.83 lleinunttnilinifinniqgn 80 :80 twtelnempitn-witatin 

ati-nc.arethifitym \maiiisnii, 0.05 cM1111thllte(10;1111911111)  

111‘1110 fl5t+) ( 2549 ) 1613iii00il50111111041111111111111116i 01101Thalleillig11111101 

111c114510191111111115 1J Moodie 1511i01ltnitmo 616na611t 	 Na th -inu 

vre-nAyi-Nifiti '1/111111. 371 fill AuNo 6'1111am -ums65 ountril ran 1'71111141111111113 011 

39n ninlvichearulvm4my.iiimAilfrilfiaturititioeillaltro6itTiviimi;lcistiv .01 

1111111115n1 (2552) 1111W1 r11151.05 01115 01 11111c111Nflif1J1111i1111111511014 

1105951f115 allT411440;10410`11'1111 ILSchcxa e-Learning :114111dt-115 	11.1@1,41.1101111111 

10A 11f11111flaa 11fiaLl3 timtani ' -'11111111.11111i0111110114111111511fln0Wilii 	(t-test) 	1/111-11 

NOthltpli11111115ii111-11101111i011Va1131.11.1410j@f111A011.e-Leamingi9511115ffi8nisfrotalja 

tN111ffi0153J110frif1 ill11116lil 0.01 



lidiammiWn 

1f151f115"iffElili Ul-lif151115-?Iii1114179\alnic1111161/011411111atill e-Learning 61184 
A 	4 

Vililflit1919tf151n1 	ti311Z111JilfTVI111111-1115A ilij 3 i171 illblratif1151MONtlfla 

3.1 th.ttnnaunii"-mei-N 

3.2 tql@4‘.1@4/1;1414a1rWiii111M,1114411§411.11 

3.3 ENililtinisWentatni5trnisimineti'mjn 

3A 14115/Ifilillictiak 

3.5 vaiii19711m-ditfisitviNntrifiit, 

3.1 illt-ininuwihatiii 

1hr9s1nAlnIntai6fl5311 	 111111/101 .thl 

1,Y1flitilai1519u1flonI5tyni illbnititilemarmlYiwum@Alf151.fIlltifilfltY15M11111 2 

ilbiligirtn 2554 

n.nnileniimA9ntnrinti:wiifficiitvf 111111flfll5gffilt9 2 Ilnarnm 2554 9ll-1114 82 flit 

3.2 ItAaigattislunilliitiAlatniiiimul 

A 	a ..11. 9/q. 	 g 4. 1 
4f150,11JOIllif MATIIMMIAIJI_ITL'f101J410  1Snr CM/ e-Learning 

9M5:;1111171471111119.11rifa31 3 Ulf tnruwerautiotaitru-iiaCiimmantuu 

1w1FlrallT@ffiflrIlJnill'ill11115661,d 	n15el'i-mttilatu'aeh115un155itlfl5'5l-I' lictiugaun -naN 

_in. 
3.2.1. 11n51n111,1101i11118°0011

,  
11111111094 e-Learning 

CiLf151nIti14011151039115111flithlitfirini 1501 VISI1J11CfiqC113 111-11r5fliJ'  3 1171 610 

.241  
110311111101) e-Learning ttlaviTualuviitm asintagm 
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0111111 3.1 ILM1961d0191114g,19,0111aldlf119191̂1"1111111 

licidilSnorilaiii 9frn.11&.,ialtitilleriqiiimai 

1. laifikiillnlinfifin 3 ;171 1.nThiStM3voifificthaintuifitii1 3 3191 1; 

2. 9,,i3flrnin9n5niailltilFilli.1 3 iiii 2 dlk11111fll9MitifTWIlalf15a110f11111151,11.13 8161 161 

3. IfiiifimnaQnadlui IS f.,,n7, 3 . ii i 3.01111`itlfl19,431716q1151flatlitlifklil 3 ii;i14 

3.2.2 tYnOillitilantl e-Learning 

d g 
i[fIltliLLI61111J9/115011 e-Learning 

• 

tillitlq9XL152.),eflfiVis1161ifill1553J 

• 

00flit111166nrf 11111Yl69 	e-Learning 

• 

• 

1Tilte1all 1111a till e-Learning 66fln6111111101611 

•	 

wig oal,,91riun6jiTifioolnolytiat, 

MIMI'S 3.1 UTMIAltillit191@lIfIlla'alllilld5tal e-Learning 



11{1111Tinisanlinni301-1 

anlirntitmunt ttummiraulITatqtiNalt-TuTyitiihntui 

•	 

1711111116 MYIllii:th1fif1111110 E-Book 

1i5111~551!fl 1N 

• 

.titunlitittlit0i4ftingvalterfrunilllefoOtthlaluArann 

tAanniimArmulalrittu E-Book 

15919 Q 

3.2.3 11111f151(Sium,idlillitilat114 E-Book 

3151€1 [~d1~f16161'1U 

W.,qt1JITVItolVf 01J E-book SPY1Y1955  

13 

ar41411,11 3.2 tt?“3111151A1111:1,14Untif 511111%5014 E-Book 



116aarnqtroul4r164se11Tlugrmero1Jflymmaqfl1Q 

tiiionIstnArilvin‘it-nalriVATI 

aILWfl ilt1111A4 01.19.1 

1 
t 

gmilTit-ns a 53 14661J1JY19! Y011 111filifif1150011119tma1J 

aNtamywoo viiIgagtigatiu vulnoAflinvi h 

3.2.4. niiitana,4,Wg,1414M1111110dbilflatle014-11S4Cima r.ilinariattro6/4V1 

r 
66CJ141,18.1 3.3 tM(311111Ta51QUIJililligOIJUnt1115'Af15111,11,11q0411TVItallaW0011 

14 
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3.2.5 01301110M1.360111,4010,041114101109101101170c406.019A 194019114 

1011.19100•041944141000000111111 30 410 G11101115"401311.411-041d11143c; 

1) 111561fialniffilf11111Enn(P) ttltilf1111.101flfl i1110.20 -0.80 00t3L011n9l1l 

filAThlt 4-8 MI tl(r) f1-15iltfil 0.20 4.14thi ertielb611.141t115 21kfl51f,Atdtali'llifilliaaavtivrivul; 

lloffoutiqnwutintiiirmun:',4aM'@IIIIMMI111/631.iflt1 

2) 1115±i1f1111g1li`filfillIJklitil1034efal411)1T11q11.10q5411,L11.-1911 KR-20 

(Kuder-Richardson-20)1119 Alifilti)1/J4011\411@l4/111111@iff@irillaiflisilfiminn -ii 0.7 9191 I9) 11n11 

816111111434@th1910,11,111111161ff@9151t(191115€111flf11qi/f151n9150,1 11:111111W1 ci 11111i all 3 
.1 9) 4 II 

	

T1 ITU fi 0.61 ".4V111J11111:1'10,111_111@lef@lnlef 521111-1 611 rlf 	111(11i 	c-1 earning  51e1290 
e A 

etllflt110 	65@3 al III 	3 la 

3) Al fillt3'1t1`l1PIda1Jtilli1111115ciu915v9ri15flei1JY961n03t191nd1.1giut11li61o191 

- test Lma,141115ttn511 excel kill&Iffllt.tlIfinttalriatilitmunnialtienyuoln41 

3.2.6 1115A196691111112,16illq@LI11916110111116501,! e-Learning 

fin V1111.0.111115t till_11W11111110Q111(11itltle-Learning  itiLlf115n1L1W110111WI:A 

Itl111116100f1-1513014N,91:11141in;iiitel 

611 0-rint),Atrill14115niiti 4"14:1).4errisitv,iviiilninlattim &1JYI6S011 e-Learning  

nfilit-TA ) 	3 /J71 	11.1 3 31133,430itti '40 

1. 09;10010611 q15 ri 611. 71591-n verlitRAci errui")951tIlf11141anlatiltmlYIUM.; 

nivienmg fituti-no-wrinqirttda,letlft 1117t 4nii),,una-twinfili.Jidenvinilfinnsam 

2. 01:11-30541M1519150tihneil 64111 n11113911f1619111-1ef61; 

tifinlilfal.11d6 1.111111101XOttlflitAdelT1951J1t1M-1130,11^1 

3. 01Inte0111,11 2n91m51)5111J erni39s)Intilf115tIallit' HASir  fill= 

ihnenthmiluninh:,-tchill 5 a111@12orT114@ 

I) eimnistnauiQurvtitifuolltIntti5), 

2) n-riti-Armatilmil 
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3) intl9136i16f1M" 

4) '11.111032111-1111111111t1N6111111 

5) 1115111tatlIQIIJATNatltihnlail 

fl 5/ A el 	e 
6[111111InclUfladi11111104111qa 	e-Learning Yle(713‘1111.11f141,1111171J5n11M11111 

Rating Scale 14lflilll11311404411441V1111f11501.100.1.1ltal@illnicif2J fifirit'alci (2541) 61311 

1.00 - 	1.49 1.110614 A 

1.50 - 2.49 : 1.511ntl 

2.50 - 3.49 : 

3.50 - 4.49 : 4.1111 

4.50 - 5.00 : 

3.2.7 W114111.1.11111.112,1/114f13191?)06111#61109flantrilikielfillitrld e-Learning 

f11,0114MlinfiniltifillIJcifillttfUOQpprmiliJ%i0111,11i014 e-Learning a-1015 

efii14)11104/MiflWIlthiql111.4a;f1111194411@liTO10,111tmvioAaniaritmgAlulTaiiitiit, 
nr, 

tuo.lainamlst'n14iiridaNfIlTIATV111.111 ingriellle-Learning vi.,0malviejtatma-nruniinli -i141  

Arwrinol 

Ufltilf1112A41101%11flI1td111.110WI13J'il1i91atI11e-Lcaming4144111,1141-11(11J1511ffnIlL53g99a 

lileginuthniimauinlienN 4411.5titmailiTun -mlntiltol 2 X-m410t-Tutla 

1) 61mnini1trmadtlin18J140 

2) 411/116th194ul 

0,11111152,18J'1.1flalliflifilliwuB44tirminernAualmaichisilnllumm Rating 

Scale VtidnittoelialfMtalliiQ191ThillIdn'llOnWL/T0111firillffilf,@1Q1 (2541) 

1.00 - 	1.49 : uotrvierp 

1.50 - 2.49 : LTan 

2.50 - 3.49 : ifittiM-11 



3.50 - 4.49 : 

4.50 - 5.00 : 	1.111111rp 

3.3 iichLeinatiii5ZMIAznivricurnnau.iieva 

n1529065 Atiluntiliollguiitmne401111 N1111111 	e-Learning d6ag.,411.11f4flififil4 

111111151ini95115111116191015 1Z1C 	9y1fl'1111171fi11911,1iluilii)il 31461 

fl,11-1 

ii611111111113a1111:,11111S1114aurn,4111111 

1115111101131Atin1111.1.11101115?ffTh Till 2 11n -ncifail 2554 IA 0(Aii31.1111501115 1115-7111 
9) 	0, a 

110141111311 

1) Twaaufiauliem(Pre-test) 

MuinfiwtvrouriutiouIw197tannmermiTqr4d 
a 	d 	 5/ 	d 

irmonlvilniarioucisAalthaiummomlnrouumAanglau411171.1 30 11111.11111111111Z11141111'1111 

fleaUt5014 finli141111011410,111111111111111 60 BA kiLlInfininviluvirinqn'autA%tS-) rriffEntiu 

tffuummerouriauciennol.u7ncifiwilwinfiu ll.ln‘al9ToklmtatfinkuuiAletlikli,filiniw) 

11511Fry%Nalivilmarintplirngninlun 

2) lfini5` od031610n150thil1-181loon1.Tfu 2 fld11 61-111 

quil6aa4 IlniciniiiiialmtiluutitminruifiirmitfninIluno:thr) 

41 fill 110W15fitlilli%1 cl'a-nritrif ttlqerau plummutlemnunauriluktuu 

NIRINI111(Blendedilybnd) A'11 111111111111incitiitenialint uu LMS 115 1.,'111'111 35% liltd1111 

111 E-Book 11111111113V11110011411111A191111111105111111 111915111 0:Vf1111 141)&1111111111 e-

Learning  191115111fltiWkfl5N),1141119MItlitivill1111111111311-111il‘iiirthl11"414411 141n- 5 

ounu etottunilician-nulwiutInti(Face to face classroom) adtA11111113111,414iiiiiinm 

ur,iu,S1Whingrrniirransemni-nanntitnijoltilgitmanN 

n411n rimy triliif1111111111/t alla11111S115 11111.61VIit115-W,Viltinthrii 2 6114 111 

41 Mt 	 1A11111111 	a ilLarumariouniseroutilutan, 

Ntf1JHrf11,1(Blended/Hybrid) .blif11-1110411-101411/141Va11011.1flin LMS 11521.11111 3 5%11101111 

111 E- Book 1111311111%111ALY111111111`111511111,91111115,1111 14111151i11141115 a111111fla,i4M1W1551J11,1 

971.11.14i(Eace to face classroom)1q019.11410attnilt194 e-Learning 

17 
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3) 11491'la 8110911918 n841,111115118 MO intirilleiouinnvnj 	itfl1" 

	

-tu rnoff),6"16.1  uthijorc] elti 	nynnliunilli 

4) `Vl111t0 111-11t1 uu(i)ostlest) 

vi-IttuumaamiAlatnA unthithfinanmoni5 

lwoutiocutimunniKtiouvallin?inintt9int/m411igkriuti4mintavIdltnitvvii 

thai,RiniNnviAm-nritarualtn,inin 

3.4 fi52(n11,1441041a 

iiiMpi14114111114111111111t1C1411941104trirdinii e-Learning 

I) 1918101f11411111111,11.11-11a111111118111T113811 L.-Learning IM.119iale91111t1.1111Q1 

q1111;101011111181P9iCit11111111601111(i01.1 c-Learningl4milfnitvfga dittiAt, (Mean) ttat fll 
A 

ef1141,1181I111,1111C1`31111 (Standard Deviation) 

2) ita ;I 	1 f LIJIJ 111:,11,11-19, alf111191 	El-hook 

3.5 eaCtiHil4ffilifittlil.1.1144eillitegn 

ati;ii,1141tin-nikfistenlrinnu3ifo 

3.5.1 filkiAntnlifltiiA (x ) 

3.5.2 8l1111118111(P)1184)11111Y113a81.11181518 

3.5.3 fil611119i1LI1411(r)1101I111111141a0115181118 

3.5.4 f115111fil'illt1,1188141fil t 

3.5.5 fili(41115a1Fali11111,ligail Prr 

3.5.6 11111411151R1lifilVlf111d811 

3.5.1 dlt.Rjuta,untlici 	alcron 4"1.0 

– I 
x — Lx, 

N 

iqniti X 1k1111 

	

N 01111 	e118JflY1Th 



x mina fixotruuvin -11,111,1 

x, 
	Nfl511.11101f12,10-11,1 

ut, 	 7.ttitivf? 
19 

3.5.2 fiNvittinin (P)iteitruintodainwrila 

P= 
N 

im min P ttY111 filf1111ffi1f1110141111111W10.th 

R MTh ituitiqqautycluttviatfla 

N -11411-ittli9TIMJITTHINI 

3.5.3 611elM1dlylsl  

R" 	
- 

r  
N 

WW1 f111 	r aim D 111 1 941u6tin91n6u1fH6Wfl"a11 

R,, taw A -ntelon'uf,t,nlun6)..K,N 

• un..1j. iinuravloutintunthdri 

N„ tant '-it4314919116119rtn,liqtrt4l99I1) 

3.5.4 tiniilrifitltplicItniltil t 

ED 

iiNID2 —(//2)2  
N—I 

t trinvinfivntfumitqcwilltattioatntiatititiuunt/A4Citm 

E MTh einsu 

D tam fraimmnilna‘lfigtttuutt6nti://ti 

N mm i11411.4t1 

ntoitp tA151^11A 
nsv4ialuinvillou e-Learning 

tit-2A1 
cniq itarinti 3 IA 
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3.5.5 611airth2,t1it1111111561414 (reliability) 1109ttirtri1gdall 

a'ra 	d' 
erl,1qA511 20 (CR-20) @T•9171 
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fidnlicla04141finfl,t111.4IDEJ 15.62 cilbliifflitil)&16:/, 78.10 tflOrifilf ITY111311t1tlf11513 	ti@r1 

Tilf115911flfiallild-46411L1 1-711?ffililfldITY1flf1011iilflntlftiMAtIlaflitty7otma,1481.56 

91151111 4.6 PinfIllitfialt7IttInt141410011411Cinittnit;144601111041711'ottniqutiloritt 

f1en11411 * S.D. 

f111910nntlfilil 

( t-test ) 

1;01.113 Mt fillEllnillt11.1 e-Learning (Epret) 6.12 2.55 

9.4565 1,16111ititt6Y tlillittital c-Learning (Elm,) 24.46 3.36 

nii111081f1V 0.05 ( a = 0.05 r =1.645) 

f ifl6l it 11 4.6 NnnTilfriltliefLttfliti er "LltiOtItlefLiktn110%101.11`01 t59rlfl4161- 

1tf1512,'11 1103 52;111J 	 3 II?) Mlitril 

1fIfT1OtillEp„ klii1511 6.12 fin 61-111 1111111 415 	Ep ,r = 24.46 VI ..1t1111 ratio 

Nest 5tiltatienfrin511  0.05 1111i) fil t = 9.4565 ‘11.11J-linli'lfillt116111-1 
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911511 fl0 t =1.645 ilrcutlia-i -mtutturrouriatiatimtnnixtioutLyinfillefuotillihrtigifift, 

'111 YtW1  

tifit 61.101-ilfintilLIW1f1f11511))Vf@llf)01,11101-1 (Erna) ctlii(galL110t1aVUOlfltd1141.4 

dPAtgl(ilfill 20.46 tifitf12,1t1.11.1q1f1f1151,14)['Y111-1A/Q1.3elli (Epost  ) tigili=ltiIttIsontlio4fitutw 

81.56 Hifi] Est  - Ep„t  = 61.10 urrq.riloiouiiilaf refliNflIllIt11111011i:41,141.1 

61.10 Iktoyi -tuttitttcilicirifiimi rQgatt -int-rimilog.viltu 60 

cnlitirl 4.7 LIM)IN01115)̀Hf151tVftlg.111-11,1d'OIWA10115169115111fltihicil.filla4 110 

14)5Z1111131753Wil,r)11.11fiflij 31.ch1 91e'11W65 F1'1 sllflfl10 E11 

if)aciii 
N S.D. 

frintonwilii 

( t-test ) 

411116,1601 41 24.46 1.97 
1.9903 

*fi-nwp.., 41 20.60 2.49 

5tAttiOdlflit11,914  0.05 ( a = 0 05, df = 40,, =1645) 

ri 
1119115111/1 4.7 1111-ilf11,ttlIffiatrit14,111flit19111.f151111 6503 tilit1111;11419i131 

ittififlii 3 1.161 611011111P11111111011V161dt),Iktnfl4fIllif9.l Ilfl,9q1f11,101-1110TiVfOlJUIJIJ 

ream a 11-11.1,141-ili t11111111111)Q116,101111t1110.W,ICer01.41.1.1111NrflgtalLITA t11411119in11,1 e-Leaming 

9101t56)..alqa018Jfi2Thu91f19111t11t001iih1t1enfitili9n.,'611J 0.05 Ifflf1611116W@IlifInallitAt1 

24.46 tThlrlitt ci512110Tilf1.61Jf111191117111.Ant111-011A0 20.60 '12,161411 ItOttri t1111711011fillfil 

test 	t 1.9903 ct92.1111fl'ilfil t citik111.191151 cia t = 1.645 01rrl1tlinirl6giltylili 

Trmn-ntiouva.mo)ntAn@ta.t-noyfinifputwin?i-wricLiati -wilatidiiitanQatiiii5.tiii, 

tmer14/ill  0.05 rdittilthiblefitaiNittilepM61V11411-1-14tinatintittittja 	01.1 e- 

Learning 1)Na th.JiplitmLitruglniltititruilliert4Im'iteraintuuncatNamiuitutlennkii 
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lianiagrvoint 

n15ciafl5iii69lunisiMs531fiaa$ iriAilll52v-rflfltINavicarwiimen111111£11-1 e- 

Learning  51r15911 15111f1i1d2ifi5124 	 3 ill 

5.1 5citplte.KN619Ia1n15-gel 

I) 114011%111111113t11.1 c-Learning  -195115111fitilAiltriln'i 1301 O615v1111171191451V11l 111.1 

115111.1 315; taninanumtAnfitutpci Inn211ei1AITIt1icula115111111flafilalll 

2) d/I@IIVvliitlifLtRIlif111^111913t114 e-Learning  ci911151.11fltihiilf151Z,1111N pli2,111J 

itifQl9i1,1111.41E1,1fi 3 riglifill71141111151,4111rialtylAl 1.1111191101dtlalfl It! lar15193111flflf1111111/ 

3) tiNa Ihnilinh:,'RIANdflli a MI e-Learning 'ignmnfitilo3ifisinf 6301 V15:1:1111 

cifiqVilllitnritl ii 3 faitalrf14111115:4111fitleM1911 Mil1l)tflth111)flitild651911J1t1D1151111Vil 

5.2 a1Jllaignif1115if1 

11111i 	c-Learrung c1N511141-11:1115a,"6111^1 E / E =75/75 

53 in104310411194filfgri 

I150a '119f1Ufl155 
 

1) 1111tit111 e-Learning li1E1?)%1 k5111f161Q66F151:1)1 110 1 CM5t1J1JitifiRoillci 

11,1ifif1ili 3 741 

2) tr1111116ia@l1601.4361.1 1111111161111521.6116119.111M,1111111)610011116565trn 

3) tarumeralri@u4ngunam-wriairm 

5.4 iifiltfrIA1115910del 

fltiliqfl@l14115,1,111.14111fla (Mc; 21111591fl2i 1 25 54 l61u61111un1strius1111111 
9) 	

1) 1161aausioutiou 

2) ThnliiNnai 

3) w161?ra145n1 illiimarmthownlitm uarinqrrouvritrutikritalmnIn 

1 t11tin1565tnstNn69Jwflo5 

4) woo uvi 
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5.5 111116t151t21`iltim40 

■ 

	

	Nflt115949111.111alcitrn e-Learning 516951 651.11fI9hafI5T.14 t.1404  s7n5a1J1J1Nfiq61 131 

1141E111113 ljwl 

Ndf115115ncluihtirtinwithIliou c-Leaming19110111flillAitf1512;46104 Ifi72,1111 

1N riG16114 I 11.11M1113 1.1;•1 	 11141'illtllAutlalf111-11a7h191 

01finf15.wTh1 

3. VIE 01119(110UNahigalywn-nritrololltniirinn6)Aiati-will iit1114110111,11.1011 e-

Learning IT1J4130111tif1141111-1011fl150'014114gUr.i01.1IVIE1191d1r111; t-test 11.11115 

TM emu 

5.6nTilvianii9d0 

1. FIM1151"14.11.111.1111.1 011 e-Learning 110191145911flii911fl512.,-111.24@31@1”.;1111ifiqQi131114 

3 1;1 (1/1P:riiilelli11414 Nff11511186.11-11101417/Sit111951111411411Lwittat-leit 	
v. 

 ?1i1Jl5flt55il lit 

41uir1 rdstno331fie1v70l1J9oNi1hunn1 4tuniniimatt10111411.th11191019i1gf1115 411A 

.th-nru0latlirm 11111kflAatilvri ttatill1u&0U9103lA01115f,nauttatafri m1155010 0tilLln4Intin 

2. Hdf11,141115:,441'111111f1113. 094 9.1041111114011e-Leaming i91165111t1til615tt151n1 

115;','Fraf1111013J1flitiolf ;iPk1itli'Md2; 78.10 fttamaamthiltiuttilQI 

t3lui'00n, 81.56 A1115141158al9i111160115V014E, / E, = 78.10 /81.56 ei1lIttlfa5OEM2,' 75/75 111  

fil111.4Q111 

3. 111501.tiln9"f1:,T1-11,1nuriat65ni60ti1i645en2911 01.11f1€1911.1flilt4 tie3  s7a n5aUH 

111.141211,111 3 /jG1 %1111111111 f180,141BDA011•014f11513 111.111011.11AMM111116,1111qd03114 

6.12 fIt'titIll LtOL'146A63ell..l11fint11a.ld6tl 24.46 f18111111 	 Hest It 

1.1tMifity,in 0.05 inwii Nli t = 9.4565 :1411111fIfiilf11911Mq11.1q15111 	t = 1.69 VIroi dlcii 

fintutarffludauticruunniA)iimulti fiiiimcmd-Nt-Thodilatuend'illY1110'110.05 

4. Nflf1151f15 1214fint114namilii 01.15101911trillfltaillktlilall(lk @l 

itarifJii 31161 9WIllif114111.1141@d111411J2lf18111.111a011€11041111iflillflo:1Jf1011filJ1Mtf191111P0@3 

f1111.1tdAflillfT14@tiNrille.16144.1115t9MJ 0.05 ifle16111WM83i1F1L'ULMI.Atitliilfill 24.46 flalant 

1fIfinttli,11,6111 30 f12111141.1 	tild11.11cN1111.1111c11211411111f111 1.97 	N3 ,ei fi lftilfldnflitlfpriltiT 

fit trucutna0 20.60 fltd11414 filthatiti101tuum9151-naidit-Tu 2.29 	tliatifietutilavriudi 
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t-test YIU3lYU t = 1.9903 qiu-inn-j-wiiiikilialtivrill 	= 1.729 41'ai1iV31 

A_ 	A' A 	A 
NfliTIJillig1111f1151`1MJ r:1)61111_111tIt11-1H11-1i10 e-Learning pu'fr1l5f115VOIJ1119741 

5.7 Bi11111M1dfIlllifi 

c-Learning I 16111011fltilY15,fliti 6503 5,',1.1119Q117ifThO1l,11 

011111,1 

1. 11111in e-Lcammg siefit 11.59.11f1691cittlilni 650 p15,-111117,1figwillq 11-linfjii 3 

1J Sl lananuuuttonicsannatilAtrina19111Jfilktta111110,1q4E1TISTfillqffiLli3 

1.1101111101111,11itnntiLl 3 1,1'140 cliAltni41014 111LTIli%11hirignOgi ''114111J1flitif115 

65t114: nistiliallaziouvil3t1IJ e-Learning 	111117 i1014 6G1t1 11J/C1,11 

ivitiv 611 ern latMJ ei 1 ,94 !Ada,' 91nn 15101Jn 11146 tl 146110 19 lflUttlIt115110110,1111 

emmalu 111111 eTtlemaluilfil4'no-nranynnairitnflArintturiiiiniluu 

1tn7uauulla 

eTti Eruc1361114110:111/WMDI 

2. Nm-vntifiennillerurmAttivitinilnyiiitmani-iun*npaNun2;n4lorativiu 

e-Learning 

1111,410111(11itn4 c-Learning 01Waellflillt11111dieltalf1111J1i1t11419414 F.111a 11J Tit) 

viumulaumutaAlikvpicilmntia-Alertiuenorttniiqn7513m..ifuvufh.14t1 

6tAn9i-3rit1 

3. frniinullui19911t1el65tni+nminttfiukfmniwraulAt11J'fi5 eiou triolditrima 

4"MilY161£11.1 e-Learninglipitiutmfrutibitiutflo 

riAllthilvition.nollW11141j412,11,111.11.11'4Vvililifil511/161.1111.11419911.LidiAnduliao 

i):,1411111ha,laTliNflIFOAMICifltlArrinliitIL c-Learning;41-1 

4. 11171if1a10111/1154 M-1 c-Learning 471301-1U91d1;fild 9 614611 

	

	 1(1111711 

Tn.anuuvatrulgviait, flft,in5LAytI6911i9 al'halalneilitlITOIIJ1511titrulls1) 

alinst-Altt 

trotitm1419.nnici@lt115 110 nunil 	alSwy4iitilt-Turlatnalfuldon, 

fiT1l111uisollanniitm5'9103669i1dt111 
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5. 6681111f1111J1111101Nial.IVI65£111 e-LearningT145tcTIJIJ1fl al0l1f1661£11-1011I21 

e-Learning 1144t1114 f1111.11.961SqL1,411 LilltiiqflillaclOVr1110 14114 
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1. IR 

z 

1. ( 3,0,0 ) 

2. ( 0,3,0 ) 

3. ( 0,0,3 ) 

4. ( 3,3,0 ) 

2. IR B q11440 1 ? 

1. ( 4,0,0 ) 

2. ( 4,4,0 ) 

3. ( 0,4,4 ) 

4. ( 4,0,4 ) 

3. pi C Ar111.1401c1 ? 

1.  ( 3, 5, 0) 

2.  ( 3, -5, 0) 

3.  ( -3, 5, 3) 

4.  ( 3, 5, -3) 

6. 1V1 F 40141140U ? 

1 (2,-2, 2 ) 

2.  (-2,-2,2) 

3.  (-2,2, 2) 

4.  ( 2, 2, -2) 
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tifiTifitatEfifil`RTRenTinfIRMIAM`ri ( Rajamangala University of Technology Krungthep ) 

If111111I41119i0111Y9IIIII4 1301 011174311,1Tithetng 	 1611:,'Ull19ffr19114 

Itnrifjci 3 8161 91o41Ythinis11r41119litvp,1411 

LLIAPIIFIVIDU Pretest - Posttest filfleflUci 2 "1/1115g0111 2554 	ndl 1 4-dbil 

qaDniturrau tT917uff1n9nni7669larl wiii'utp 60: ullniincap 
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