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Abstract 

The purposes of this study were to : 1) develop and find efficiency (E1 /E2)of e-learning 

on the topic of fundamental mathematics, 2) compare the students' fundamental mathematics 

before and after learning by using e-learning , 3) study students' satisfaction towards learning 

activities by using e-learning. 

The population consisted of 285 students, who were studying Calculus 1 for engineer, 

were formulated from the Faculty of Engineer, Rajamangala University of Technology Krungthep, 

year 2011 with fundamental scores less than 50%. The samplings were divided into 3 stage; 3 

students for 1st  stage, 10 students for 2nd  stage and 30 students for 3rd  stage. 

The instruments of this research were: 1) e-learning on the topic of fundamental 

mathematics, 2) the pre-test and post-test on the topic of fundamental mathematics, and 3) 

questionnaires on satisfaction towards learning activities by using e-learning. The statistical 

analysis employed were mean, standard deviation, and t-test dependence. 

The result of this research were as follows: 

1. The efficiency of e-learning on the topic of fundamental mathematics had the efficient 

of 89/78. 

2. The fundamental mathematics' scores after learning by using e-learning were 

significantly higher than before learning at the 0.05 level. 

3. The total satisfactions with using e-learning fundamental mathematics were revealed 

in the level of "good", as well as on the aspects of learning activities satisfaction such as language 

and sound are clear, e-learning make the students have fundamental mathematics and useful for 

basic on their field. The level of "very good" in satisfaction of teaching's Videos, it make 

fundamental mathematics' students better , contents and examples in each content are useful for 

doing exercise and have a basic for calculus for engineer. 
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6Ivf1rtif1lfimiimil1dhni-illal_1155111tflt1411J1153J 0111 411n1-dal1lal 1110411-nu 

r791-1Y1til1vin111 	 141-dnillJ1 v11115f110'11MILLY11-1411,1111 

ir-ruciir)MTVrict41-111111111AaffilejAifilitilumAiiculu 

1440,M140111-ad'il0fDLIf1-35irIT:ailldi"91f155111111i 	3J114 MallInilvaufltliqff1V191i? 

51lii1J1111'ai 	Y1° 1JcviYhtethalaliiiiivu191,11910,5111011fIllblEJU (T151,71 1141115w 2540: 

2 tanirEl MI-Allhi, 2545 ) 



7 

A' 	A. 	 d 	A di 
111D1111/3.1f11111ilfitv viani5Cityuni5newmilvidiffin5lania.nintilvyinvinsauitillcw 

maitilvtictiiv7IRfle-391-11A1Y11190'3f1751J ginkliJYAiru„immilhunimon9TnJ5tnau f11511fi 

VIlf111 niwrionnil frmilfMlrralrranciptlf fiithiciptfictsltilaculicuiii-wiJuN'anlithnna51 

bStJtd51tJ'11f1bb~lfl~lfl 11,2,3 rhIlivififf'3f15 VI3JfIlltilOcqicwill`115(cf,f1011410 1117111d1illfiii4S3191 

untni-mionial 

f11Ailvalronpilifiac4n15111rdic1u‘gn15tion9T-mcd5 f115111NfltPanDlfflif1lTialaLIJULDM1TiVie 

f115111rAIMMAJOlVkliMbiltilLitilf11111LanicullouThi-Niitilcun-nii 	 4
4
51 

tdavniliclictinitlicoilndirrafignv-UnoctaittA)-mcwii503J41,141ifTWIllaYalvruvrnmatliinm 

lif1111f11^10V13ffilAlt,11(7114fIdDlblfltlillcd14119ittmluyillqIn'tcdovilluttvimilyAnatitth 

flaqrrautIllirmaianyimmblwurnuin1111T199s19inti-ArvilinlidallCAndutctiolTin-1951 

flti191filrf91itt,199fli:tiblillifllitiLM16hilfiq`dnod-1111111f1A011fIgfIlilillfM111/113ThlammillIfil 

rracuillaunctiolunklifil-voiljLif1151.1filltiimiTimiAlani7mrvynnilDvaudiukm e-

learning  '111%;1!11,14ailile1111141101,11/1111,1114t1101110-1101t1M1g11491111fY)1114D111176U0411014 

VD114f1f11111,4ilfl15141 

f1011131111053J111E 14111-1911l 	till 1) f101Ytii1191afilifT1111iVill 2) flMJcii1191Diefillf111611111801,1f111 

V01-1 3) flOa7t9IDN')EJVall 4) f1D111311910iefill'ilflItlIfI1ILIEJLIfMr1014nc,f, 5) f1O31illt910ifilifil5 

FlqviD4DVf 111M tf11141-11114?1'01,0 1. 1t1t9.111,,10 tillillt1DIA')1110i1htniall (Computer-Assisted 

Instruction a ontio-ii CAI) ihr111J-11119iD111111EMf117V01,1114A1fIlitlaii1,113J114VOIALLT11,1f12 9
►
51E11141115 

tr(1401,11iD111 14,1fIcw4anilvouttattlY1995114m5yruyrnitilowilAilcuati-N;i 

nial9inithunlugitila ffillilvfilucntlocomucW1mafilovaviThlIcal41111f14`WUM,.11 

ihtFtTlIfillAN161114 VDU Authorware Snaget Ulede Power Point I1Ji-4411 I0f1c710:111V1111511191e11 17a 

FlilaltithnctIn VDO int1.111411f01811,711,131'09Irc-thilt)rrfilrrI7fif1151111V101.491116;i01f115 11OfITlfld 

M1113'31910 V11,156192,ihtailmiaricultlEn41.4 tirrolfi-macal4cwanw-ind 

ATIITIJI1f1flfltifnlIllicflf1911161111114111diithIli111 4111-11f11,111tYWIM'31111f114 

oconi INviituf1151-1-1flUlciiTADi'111141,14f11511014f111n11111111,1fliM1111,11)12,11111ficoill 
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unihrtnITIll'ii9a,iini51994-maSrmanunililnInv,i,n7t9iuniAnNi ckluisini5OnNijuifuliu 

it1ViT1nhamiffIcnoilniltImaucRwidu1lfluni5rfaculAtfi 1) 

g q 
LIII1 (Tutorial) 2) LLI1IJAM*171 (Drill and Practice) 

3)1,LIJIJVIT1M1114 fll 1 t1141D1 (Simulation) 4)1,111111,f1 3JiffIl7Vall (Instructional Games) LLM',5)LVIJIJ14 

TlqVf011 (Testing) 

fillf1111TY3111011T1f111 1814f101JiA'HADiiltmati tftITinilmu mmulv
9,  
ann 

 
fmi 

in] 11 1 1 411 1 11;9:1 	rran,11 1b cwonnicilainni7Citn,Chiriuntm vl 1,11 fl 41111 	14 	1171 

rifJ1441itaa.31i uimcniinflou1N-1bDlai'9I 1orfacw& 4altu11v1iioutialsii-ma5i-RmacwiiUmit1dt 

4~1 011/1 	ics111-1 1 61140tilltylkl 911 11 116'11-1111 2) 14T1M151,WInli-ilisillItRcYlii111^1911 

ctiitTicaeo 3) 0:19951fni 11bilata1nfrill,11141.1
9
ad1

4
ct4uirs 1figi1r1wn 11.1t 4) Ilflritrliilfni 11 

i1qniulcu111luin9iaucniinnoli1Nnmali-1€matelcun15ati14ilnd1'1 

4 	4 	g 	9) 	 o 9) 
Y1F11141J1f1151:11111111:111.501,111-1D11 1215011A 111 6UDV811 1111141fhlt 115 lt111,11`WLSOlfl15.11,011Vil 

4  
ttfirruni5111Uitttlavunill.1114 cvlifiiSilvalv111,1511111;LMALLM,dtcwqrui -A4a11.4 

Vi11,4 0014 

NflillifpliY111f11111014-1111fItiolfilMlii  L111,1-1951i1 1151TfilNflgit119kirp 

vi11.11 	 111914Dualiln5tiffn5tioui)  
t 	A 

11111M15 11 tin Illunilniftli,flmitu q11,11,1 f1111.15DIJIM1111JI)  1f1,11JM11141,rait5nia-mialaifcraf' D 

imtqcdt- il 	 itila4-nnu 

na9t chlIADIJIFJ1 141Iflenrill1151119IiilIMILY11,14111114 9545,11nimilvilctila 

41talvfhl511t5IL inu9TILM4J1,11-11 1J171 11 VtlailgjAifnitilucricwiTu-rw 

9inni9uanynadrifitiAndynnuAllcu pliiiti'ii'f11111V1fhil91,1c6111,11flalliA111910U-MVIDcW 

1/111141-451141111fliii9IfilVqPtliiriJuluni5CitnA9sitinfllAiv 1,2,3 11lI5IJI1911f11 1111 

rramiltilactyZul 	 mi17mEnS'EJLT1flitlii1'  5115111flfl 

f11111/1^1 1431fItliVIJIT9Ifici f1401 	11A1flirlf11 	 `-ininirrua4uviiitYLIflaklihIS1Di? 
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ilEM014 511111i V11111MAN1141f11134,141SIVIlifAIDTL'YillaNflirlitylAvnlni7CintA itateh 

tilunillilinfiuitueranilritnflcbjutinilCinV-miutal cuanTmci,Maiit iAtrilcw4619171fiii 

14fltrA160111111iVtilAvVITIflIVIde1519fkIlflflf111LY1111 

1.2 -Tvitythr/nAiruo.millb'ci 

1.2.1 diaviith:.',FrniSITIAlifilritY14 e-learning 

1.2.2 rilatiriEllititienifn13J011211,1f16191filMli'finanill'VlatYW e-learning 1114211,1 

1.2.3 iciiD51f11111i111/01VUOTIMPM111`111 19111111riEnd e-learning1111211,!fltilcifinfill 

1.3 341.1■712111f1111& ff  

flTUJVA1
.4  

1-1211,1flii,191111M1fIlAvlrif11-111YILIEJLI e-learning 

E11111110Rifiii1J 1111VIIIFIV11141.1 0.05 

1.4 11011M1f1111 -Iti 

211  9..A or 	9Jo 
n1VMffillATnefilifilli ciA9MOUVUrolf115-M1 q11.4 

1.4.1 1.15,111fIlltc11111114f1111U),9i1J1riflA1911 ci/iNclilt',191EraiEllii9flttflfflAiVI 1 gill 	fl5 

flilicti9SlifiT1551JMV91f 1.1111-11/01A1J1,11f1I14IdE1119f1J4flflfIllalciAl ilf1150111i1 2555 clilfint1414 

41,12114f16:19Iffl'949i.ifl'illflt114 50% 4144iriilfl:',U1,11,1111479 11,11/111flihlfilMli'ciliflil 10 f1ovdt1,1414 

fl,`',Lict-IIIL911J 20 fl,t,'LL1114) 4T1n14 285 fl14 
5, 	3, 

1.4.2 	 iblilDDAU 2 t'13.1 fled 

INVOIA1111,RYlii1111 61J011111Ciend e-Learning 41,111,IfitTolff1V9Ii"  tflullf114111J172.,'AiniitimAl 

9Gif17filf1153JfI111'11 1111111101Aa1flillId6119allf1flf1111,7111 ilfIl5ilf1111 2555 

1) nasici)adili11411,1011viflrfainil,dRcnif11111,b1J10101 ( 1 1) 

i1 1/2555 411111-1 3 01,1 I9IULSOfIL111111T1nleangfIliiiiiifIctittl411114211,Itlii91111M1f9'11fl'illflailii 50 % 

(1,111-1071I N `Qv, 1,111,1411211111111f1 own rr91 	nil 10 M11111.1 WlflfltILUTIL9111 20 M.' 0,11 11) 

2) f1411'1Otillci1911111115-INVIDIAltFilli111110,11111114f1 (1 : 10) b111,11111f1f1111 
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fllfltincl 1/2555 4111-311 10 f114 I9IEJCADMIJ1.11111,1 9111flilfIlilinl?,11,1,114414211,1f1601111Mli?91111'il 

tfli114 50 % 414,14 31fr.vAtel41141111-11/11flt1191ffiV1911fl'il 10 fl t,1 03-114 1f1f12:311,1`141AIJ 20 flt,1,11,111) 

3) fIllirlatillill141,14fIllYN1fl01,111f1V1413J Vr_1111-TflOf1111 /Matra; 2/2555 4114111 30 

X114 IOEJ1,80fILLIJIMItleafliifIlililt ill fInThliff11211-IfItilqffl?f911iilfl'illflililli 50 % 

f101114ANADi?' 	 e-Learning 111,11114f16191q1V9Ii/  

9111L0114Drua1c5n 

1.4.3  b14 111  A 
cIsm 

iIfM191f101L
d  

llaII 
 
ITI4fltiolfilMli  141tfi f1151,18119iTlin'fIDIJ 1111i1 

tfiSiwalriancptfi ti-thiciptu arruni5 unt' fIllf11 1.,91061K1 tlilllil4111114c111411111f1i114fl17CitY14 

19511,Lflff1S1?f1,2,3 giViTtliffif17 bbflt,'MJni5tilactlicwi tail4-1151111fleliiiPUOlVfillfrlf155,1,91111 

8a14-Ifilf1111Jillf194 l'I lInrtonnitilvitniit1LY1flillia1519S111f1M1111.1111 iii1J1J11 lAl.ff. 

2545 

1.5 ci-1013.1fvicti 

1.5.1 ca11411111111J10611.1fIrifIldllt4111SitIJA1911 flilitlfilf1511M1M4 11111-1111E11AfficlifililIa 

7195111flflf114LITIA1 

1.5.2 f117fitrw4-llniTlii01-1 e-learning 

e-learning 1^11-12114f1641111Vfqf 410911-M11111 VDO 

1.5.3 111/1801,1 e-learning 1^1141111flirolfilnIcnneiell 1.1Y1e01-1 VDO Lb?fqlf111V01,1 L5 D1 f115 

1,111t19T-AlctfIDIJ ei-imalvancptif 	orruni7 uaa; 

1.5.4 1.15Z1,itTlifill/g6UallYVIL181.1 e-learning 41-12111fliii91111Mlf 91111Millavi 80/80  111J1~1f1~ X11 

f0fMal,61101fInillaillflailli1141f1f15t,1J11,1f115LLMIAMS'Ili?  igeffil 80 Intl fiD 	E, Vf.111d1f DOM,' 

TO1M'LLIMciicaf14fINTVT1149111filLPAtPUOlf1171/710,111J111111v91 80 1IA:1111Dfi1 E2  ril1dd15aunt11al 

flt1 11,14`WicilifliifIllicri111491fIfilMAEMO11111Y1grfOlfilAwitn44101JcliLleJ11 e-learning 1111114 

flilliff1f191f TSliht,' ''Vlif117■111011.1111 ChM e-learning ce:1142114fltralffiffili'  91111bflariti 80/80 111,1,10 

_ 1  
LM`Qt'., E2  9,1;34.1filhltigi 80/80 t 1-4 L) 
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1.6 1.1Ir,ifilict-liifilflilgt1Piu 

1 
1.6.1 1.41J11iit11-4 e-learninglITISTWfltralinVf9li?  

1.6.2 LLficgrilift1114f11511EMIJD111114fIliTtitiritYli3951Ufl* 

1.6.3 1.111,1104T11111`Wf115i011411fillatill e-learning 4142114fli1191fi1Vf915 daliwi9101111 



1J11 11 2 

Ittrifiamtibna4Dlip5447itniial 

"11151ZZILI1I1V18011 e-learning 1411-11-Ifltriclff1ff91" Tii81971111J1 Lt1ni191 
s, 

cvitiNhittatNNiculitiiltfien6619113Jglucv1114acilTi 

2.1 f1111711,12114flii9lff1191i 

2.2 mtichifillcitn-di'itat 

2.3 e-Learning  

2.3.1 fl'311111111t111D1 e-learning  

2.3.2 Adfllitll`tiierlfivflr1104 e-learning  

2.3.3 rirriniv,t',1101J9JO112.:111J e-learning  

2.3.4 f1llcaltril-MbdO11111,1 e-learning  

2.3.5 f1111111111f1111117118`Wf117VID1,1 

2.3.6 6h1,411181JTO1 e-learning  

2.4 111,1iiEJMEM4D1 

2.4.1 111-Mt11141152.111r1 

2.4.2 111,1iiitivillth2.',LcVlff 

2.1 f1113J,1414g11dni1dnfl1v414 

111fltiolff1WAiVill'AITIAlfililrOlf1174f1111411,11116101V911,M21ifflf11511friff9li f115 

kIckilD44111J,7';1414-1951IIIIIMM7af1113Jglfiqadilii4ilw,,i4aliiifu79 11,11/14icritnftirmlatill 

loommitilcukvwfitiiilfrirmi" 	 1,11Offi'1471fITLIT4ITtlf149iD41451141/11 

411111,11111111111101filMli'LLM1,11cW211111111ifnfl571ffilVisli'lnilllif174Vf11116'fl 

chilinilichnsfniuff1110f111111,1ifilfM1111A1f11.9111,t'YillAtii4nfmni44-muulinfiliun114a 

f117th'IMO9114)E1fTflUillcili1Z1F;14114 Ifillillilfl17'31f1511-11f nilihtf1512,111 LA01.13(LFi0f111i(011411,4 

Itwierdiviennil itm‘;11111.Y1flIcul. fl'arc-11111t1calrfclalliarifwunnilacwI01110LLM,161141,11,1'31,111f111 

41tlumirni111611"nnt 1111v111 9 14at1lmAtiot1M," Sf1444')0111917al`Wfltlifill^611.1 	
91 

s, 	s, 
viAiitlIfffillfilcinfli (Computation Skill) 19ill1 'flIgf, 

1,1141fM11511ilifflf1V1V1V1111M51thWfilldill11M141,16111911A'OVT11,1.11,TfIlaYillifilf1111JC; 
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liff'3f1511f1V1911f1151t 4a.mfiltdikilliViqilufT9.1911A091VNI9069111,1357TI4e01.13hilDflAifIlitli 

leSflf11119Mliff'3f1511,1f11 f11-1 

ni5inviciifIlitf115.41141flirllif111155119nialli)41451141111fltilcolfflnliWillli16 

ttfi'gaumicnillmn5n 

rillffin5504chlicuynlfitilcsminilcoti9TimoDiimailhfi 	 nflmal 

1115111151t'lltlatif 	 91f1115,tV1111115fIff115f101-13J1 29 cTiciAllrilkILL9111 MA. 

2549 caflii11111a1V1111141/111C19StlirtAd01011J1f19 hlttvilialf1150,0f19iT115n1011f1151bfi11llf115 f1150,1i)  

amini5 f115evilfilAilVOWIJIptlf 

vitiFif1151J1111Wi41019N52,1n9i41-1151J5tflalY1951`irivialli tilr111115f111.1i40014.114 4 111111116vfl 

1. fl'31147195fli1191 (Algebra) Aintil (Trigonometry) 1,Mn5 6111fliiiiil (Geometry) Lill 1115 

bLEJf19T-nh,ina9 f115Y
0
1f

0
1lrfOlrOJI)5flf 1115f-15f,T1041Ailillilflfl'iltilAil 2 f11511?1

1
Mlf115 

arami5 imutinfii6121 fl caliilaiothallA'fmtif coral 'Timm tilcuh 

2. 1,1flflfgrf (Calculus) ract4fIllii5V1114111t1t1191f11V00,111115ttfijIlti1111c,111 	li111115111 

Irian915 	 rfq frimicu f11131M1 f111111i1 f11711)&111f1151T5401111M 61149'1'14 

3. TifM1615,1911')LM (Numerical method) Lc1.11-191111`f11513111MfletilOtilllEnhtf1011A01115 

1115 lig11111A1fliqUilm9NflA1111i19155fIlY101i'DATJ alW3UtilfillIJUalltlif115 1115 

11i401fla,11,1 tiM;111541141t110till1EJ 

4. 111714f1011eci7l,9105LbatifliD14114-1t1d (Tools) 61nE111-4f115411,11ilirllifilf1511J01Tt,' 

14DIJIEJlch1115,̀114JIJIA1 (Hardware) Ilienf1iittlialflottatqiinn19111 0-1 1=1115`,1:111.1d01,1 

(Software) brlellfillf115ilithltf1511')If1151911131),Flq115tilcYliNfl 

114fIGI:fld-11119if11111fillflirt91411-if11511UflifT'31.152,flOU fr5Y7141A'1VD4iI3J1j1ill 

f1171, 131815 f11111,4rflifi15 twfitudam 

tifiatOvrr 1 r19l5Ir1f11115 Llf1MI.AvV 2 119'T1 1115Itflflert 3 11llillIfilf15 

cwan9inthrltiluchpuluni5u?AlpflIT11611441141951iThil 

161fliScprv1i44114ifilf15'df1*Th (http:www.coe.or.th/_coe/_download/training_3pdf) 
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2.2 yitpri4n- 5Citrulltmavylcnui11ItI1tel 

t11-1MJIAII tfl1MiVitril (2541) 114f1d1TVItAf115C301-1fLIM,i9111/611111CitrI4F11710166161.1 

1111ODfILL111J403ragialtliillaf117iifilil VJI.1111 

1. v1tA1iti;111711J1183J (Behaviorism) 11114111t-41511,4D'il'icliTMAULVIIIDIVI170f1111Y111 

1Y1E11filV191f1M11^1f1F111153JINIJ ti (Scientific Study of Human Behavior) iLacct,inilatJ146UNLIpieftalict-1 

bf ittnfT1191DIJWW01 (Stimuli and Response) 14D-ilf11591DIJVI40191DEALf111011Y1/41116ni19141,H111.1t1; 

cuanqindihkiinilritrwVualliwitilurifOinlluttuutimminil 

115Vit11 (Operant Conditioning) GillIf1111Z3111171 (Reinforcement) Cciildilvlf117 iqtYlIfilibiT101'115511 

171011119t1threlMillilf1F91.111011411D1111;11itit111111117141 /1111 

40111113J (Taboo) tillilt114TivilNaviDf1151101-0111V011ifigifiVIIMIli'll 114AvflltirthifIllaticiAlfh4910 

talcvitiFlf11511tf19,t clialtf104140111S1TIJi11 111,1911q f117firFit1119:',11151-51911J1:',V1f11441,19t,481il'f115 

11E11 9111A VITIV111,11-109tht,nticl 11.1 Nflitill9i1f1fIllat11141-4111f1d9:iTIJII411111,111D1fillrit11411-1 

41,19i0 lcd leArpOdianalunlanilihIncria0nummiutaini-iwualvilAviti Fl fill kJ CHM d'" 

If151Vi'll'Ualifilrien411-1i1fIlitlaTisltALIM1 (Linear) IOEJOinclirfllatul9illif1111311,V1,1D111/D111% 

6-1 11.1i1111a101-161,11.1flt/911tWil tIllef1146111q1V(01419iiiTlItilltIA-ilL111461fr111VD1,1ilLiittM:001,1 

T:,,1 V11115fliitr1,1r14atillihhcct,iRyinervniinfirlo 1-1DflTlfrillat, Fif11191'141.  f1111 I 073014061 

fr1hIVIJO)0011141181191Out1flfitU1l1Jnl5oo1J11"1-10411,1211Nflila1dnArniluincti50714-iia 

(Reward) 114111191716i-1413J111110EYWODIA1914,t1,4Tlif1159181JVI40111,151.161M,INfli1DIVIS1111`WY111 

MJI,LM1,41Di1110111 eDflllflhVIN (Punishment) GIS1Nailaufl1J1JeaL9J14fIl5irr311LLIAL40111)11191 

rifiFf11116714D1f111 4oIMFiiiai0t4Df115rlfllilc10DflltIJUV111JLL'tniiWUDTVlflli'4cviqFm77llcr,IEJIJ 

14vci.drcilllItlr,11141.1) 

Ofilliviotiltdamitalimcill,dnfi9101,111.4vtinlair,i-muntirafilvtuflillrgitna,1,/404flii11110f1111 
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ttataaiviii (Rumeihart and Ortony)(1977) 1414f111111111660\941IMAVf14f1T134:11/'McW 

Ifl7lrff1111/D3g1110,14V3J011M111141A111117111flt)111i)brlfilfilliviq 	 510f111 

Flilf1713,191119 	 f11511111,1141117i'lJNOV (Perception) 1111 

Tilfli01,14141,31V111117DIF19141,114111f19J191Ifillfrfilfl'3111:5: (Schema) Yt'liihl iTglit,ffilIiliNolsiallu 

tilunilvi'llf1113J111110I0V115d1t1ID14f1111J111131tetilfilifIlikliliill 1110114fl7011M111failJitilOy: 

.? A 	.1 
itM'ilflfillf1U,'9))141. 00019,1f111i1111111 	YIGIf101,11UN1f115195011INfl'3111felf14 9 1,414')061,1 f115ilir 

tchainIaini7Citmilqiitiiacw1Viq81J11M1flfMTlif 

vaninifnlvfiltymiciltiioluf117Tliftindni5iitrubtAITIL 

1,̀1',8t1 (Recall) ifiFf1911\11 cit5-MIEJCitY141J1 (Anderson,1984) 

fl171,71Y1t11414151Vfilf1110,11iiinqn911411,M-15rffilIth'itnnifMa'Milai'  

• 
AlfIlitlia:f115caltV`WO1140141nf11714auitilt-Tulcdui f1600.111111111(Webs)111DIJTICienill4A1fllialti1 

Itilet1111,11J1J4DVM1FJNI (Hypermedia) Glid11:1141.1111170DfILLIJ114017aF1311;101,A1Of111411111 

InNrcurAirricuficu 

andriAia1414§anil 

iityunilvaticitcdu,'Frninim siacurrciamiaTifmCioutiluvinviilt-Tcw 

If151V 9'll'UNDlfief1111119101V1911i9519111 

pi-utflmii06tuviarral 

111180141111VD11911MAIn'719SITiniM1110111J1IqUi'llif11114filliifIlflitli1951;1' (2544:106-

109) 1461111-1911114-)Y11111,111174111fMatTfiln'IM9114'411,119113J715n1Ifiktglf117iifIlflitli1951F1 

11:V11411119f 2542 1141111iinf11701411-1111alllilICAEJ197Dlilvlii 

1. 211111.11JfIllfrilS'ilt1911f11I11614f115f1014 Tri11wurvia1091111f1")13J9ialf1116UalpenliquI1J 

~1f191~1d b7 11 ~~111d~1 	
g 

/3101,00viDf11111814Ddllii0LcilD1VMDflii91(Life Long Learning) 141011011TM 

vt„-'91'alicanncrihrucu'iltifI)11J09111tild M11111 W1411,71 

2. nil4fMriertlf115VOtibtati'f11741Fnfl5511Lff311 kliloetyutilumS1n1floictIcw 

rht*, Ifif1113Ji?  flt1,1)51711 Unfl5t1111-1f117ring 

?flriMclicWf117chnlf Mo61,4,17itywviamtlicallinChlfTflE11111"1 
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3. 111f1111Ji1f1tY1v1.11115N711-drOlDf115i8 	Vff 1101 feffnlIJiiLiancilflitlia 	Mal/Tall-11 

cv 
IhnlIfillklYllf1151171111114i91f11. 711f115nOW115f1011  

4. calalfliclitiaV15V1WalfilJ119'511-11115nEY14f111V1014 1111 '1911111151Jtinliiclill 611115' Th 

alainultunicw It',./11511.1 	V111111115gMil tillf111161lAttanitlel 

o 
1f111.141fl111/11`WfIllt19119IntcilcufgruAm111,414-unilByivo n-dierwitifrmc.-,1467.itytl 

141011LN '41 ij Vit1111919F fill' VDU 11101qt-111a 01.1 (40014 115111n14, ff111951' 1119111i5ndiel 

ILat;',VP-11 Rump 2520 : 105) 4/111111M11 Inn] f117NS91tMt1:110D1115 

19f1111:11EMMilli 01 ilt1l1tlrhIl1n1tli1f15111f11113011PUOl1JflaMIL1114v111 Oti-ant,irninicvl 

t11414 1401111111 f115VID`WA1f1031iNAD (Computer-Based Instruction : CBI) 113J1061 )11115 VDU 

ctilani5Aniolo 9 Ch99410 	i?tcli 144D 1111`1101rion'ilf111VD1419101994103ATSIDiLl11,14D, f117 

Cfilliqt114f103Jiht910i?, f115AfIvT91191f1191f1DIJ1311910i ttat,' rf115a01-161AM1701711111 (e-learning) 

fly aihrllimlni7ciouvmmiliD1 IouDifTellfilD9i1ENID3A-31,9101 1110§061M1111Ofifli luni5 

t11Mr1O911101111 it11 L110111 iqUV11111f13140114f1151,71MUOUYA011191101  1 D41.41111 LL1I f111 

kiinlf111r11 014111,1V11115f161 Ttd, 0 01471i1/ 01 f111V01,111111i101 	fllIVIDUIThilliPMATIA 

(1.11111/101S/EJ cicli11 2545) 

9191f111 0149ii'M flOklf3L910 if  Till  CI 03J1911.101111116141, cV1 '411171 irflti 81161ri 1 e-learning 1111 

1/1011111.1951F1 	 2545: 35-36) 14flabILFN1 f115ific141,1110113jC1l15111111i01141 

g 
01T11 6'0014 rffiltliificiil 	9 tilicaltlacill19111111f11111ffr111-19ill  9 In 

rial41ttatiNOLLIAiluvtt11901Lanrr150Anv15010 flif 1.1.flt altV110 Gi110110111661411110 c kci191 11111 

f115 615tUUM5i111141115V01,1410001,1=11fliLliillilli IqMPIAlltlIrlflI14ITC61,11110i'llia111111114 

4 
1,114flO e-learning 

111111,111r1flitliaJfIDI1ii'MO '4itn 6111310 c4Vriic1199111.Jf1171TRI14114ili load117-ml -) Ltatil 

f1151if1D11111 11111rTlf117 

: 	i 0T 	 AtlEMO91f1111,ilfr13J15fliitrruo6fiv119OMM 	/N VDO 

1,11411111.119ill 161111fl'311J4D1111111010(011111 

YouTube1,44109111111411A f1151Tal 1-11 	1 	licinJ 1 1 `f. ct-1 D111511 0111115 D1-111421111.1J1J e- 

_2  _se  911,5y 
learning 	twalifliThilt1IJOtillZ11141NT:LT1491111,1infD1117110141111VD1111,121.111.111J e-learning 

A0f1151:1'11Y1f1IVI1161,11111Dficii91 1910b9111t1J3f1119f11,IVIIJIM191)1111i10111flllilocunilvfav fill 
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s, 
diEnt1091f11134:LLM,1 1111DIJM lafIV1fIcalltialn1J1115113111ILLM,4191013Jr0f1118814 Vila Learning 

Management System 

2.3 e-learning 

2.3.1 f11111113.11EJ6U04 e-learning 

t114011111 IMMinr11 ( 2545: 4-5) 14111f111111113J1E1T11 e-learning 1112 Avfllitlicf,42E1f11.1 

1ALfi f11111111110910111
tf, 	

Inc.v.,f1113J113J1EMAlit'LT1n1 f1111,1111J10I9Milvl11.1 e-learning 111110f11 

n15iityw1mitu,./U9 'AV ct1191frnditiviaonlaviushuvillqiin7tALAffilailnii 

LfilOGii1061-11.110ft110 '6111151L1191 tGiccnuictio 	 ctilaidtimitu 

W-11LfleJkl (Satellite) f114 G'Ill'11,110111MIVITILY1q0190014acthLIJIJfillrinfiL111)1,RflUfic1411111DMJf1-31 

f101113')1910i'1hO11D14 (Computer-Assisted Instruction) f115V1814111-11111 (Web-Based Instruction) 

f117riEJLIDDIAMI (Online Learning) niliinviielfmr,iiini-milem IlIDD"NOTITIA'fI1it-1d 414 6113ifiDE1 

LillACIEJ111111illfl101.1f1 	f1156. 0cW1119 '14171f1119111J6101f7E1 (Video-On-Demand) Maw 

ihIlivilf11111111J1OLPIAMNI`11 1 e-learning 	 fIlletnacill01111110V115MILY1ff 

efiliTIM15VOLIMID111101J111 	 Nna4mwfiuni714)  

nivfidaulm-) 	)711(iffilltflcci`,11111 INJO1f7tJalflictilIa91011,19J (Web Technology) 1111111 
s, 

tilEJY10911140111 5111crilf115141111f1I1,1Iaihn11fI1li91f1151105Vf (Course Management System) 11-11115 

1.1i111561f111D1,141`Wvill 	till 1111611111H110131D1115ti'DVlllill 	till E-mail, Web Board 

ctilauannJAnnantiqui,Trillotru4-mt-Teu (dafTulmin7 

Wir111/191'01JIIA1111113EJLITIJLADiv91Nflfilliitnil I9106ritAilfil-R111 e-learning fiw4i11141,11aiLL&M,' 
4 A' 	 e 	 A 4 	 A 
FifiliiiliD111114AflIgliD0111fl14 	951111.1106191f1H110 11101/3Jf111L9SDIJ91061J1t,'InEfliD9110 

flO11131L910il  

f1141IIJ117 111114Ti'LlZ1 (2545) 114f11'lliA411911J'il e-learning 1311?(IdDlcdO1111111113814111Vi 

6014a3Mcialliltall1f1DIJI31L9Mi'  uanindacduulff11511811f111ValileDilLf11,1401101),f1flfl 

011111113frpocuilianircdicum-,vi-minivtlYkrdalifigillAT111f111.1151160101-1 n'11.117tIfil%',111JVITIA 

111101119111Jf111111101Tmlawun-iivcn9lYk fimicullikwualnilIchollfillitirliitnaLM;f11714po 

II a uniinfu e —learning 941,18dfidiJ5:',1J9JO1f1111,71Lrf1-101,Mn1171,111111111  111113111111T711141 e-

learning OfillAJVJLLIJIJ1145TIJ Interactive Online Vila High Quality Online 11,n1,711Nlill4 
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01,101411iLiltiltfVf11117t111ADIJfilillYlrfilillktil4lifilllY111110 11,9i649,1 

M3J11f1I491D1J6IJO*14,11,flct oritrA16-1  Ihti-Nrctoincilln1111,`,11J1J1J04e-learning l4D1191fIcil 

A „I 
 M
v., IL101,164V11J151111,,, 	UNMJD1,1f1M191f1LilillAticYTOL,fflt FiV11111r1.4ODflli1J1J11.1 1-11nfiun 

flaPPD1111140D141M,IlanAt1 

IffitAiiif1F1 193 fleIllfTflg (2548) 1.414f1113J111J106t1D4 e-learning  Lichliinilritnall Y71111 

It101.41111t111J1111a01,1cfrAillA40bAnY11011f110,111,1fictiliittrf'31111f1')111,1144169114L04 aimin e- 

learning 	rPa 	no ulla cwnliuncitcli VDU fill t111Prnli 1%4a trw 	pcla 	ni 

Andeu'llif1142,111M1141,11114DV fMritiVrAn-m991164Licmdm11J,f niltSan 

thtanamiuM-Rwitual YMMITtitildilf1113.1V11JiltIllffIllcioufw,,Villitriqfmionnaiirmat; 

rl'onnfltunicwc519191D491111,01t1111flhtlY10951F61117V15111,1ill alf11111V11117D11fillrfillf 4-m1EN 

ttuirwlmij9tvTilit hIflN6i9i81J5(:,111(1011,11117t101-4114-mocutalt(ficuinctilligjwiliillIttl9INflUD 

Ihnt1fillItki9JO1f111?1114044M111f9m4fv1dlmitm,milionathtawfat11lv1ania4 

111a1f111511,1" (2549:Available on: www.thai2learn.com)  Ig1l10111114114f1111111 

rinfinniaaculalluvil 	1414fniuviantyual e-learning 'fili1.114f1"15110141LIJIJODIAMI 
4  

t5O ni7CitruNicutfila.tho6cLura5Vaivflo6urlitilA t.!_11-IfYlliitYllfAEW111104 9/4 
	91 

V1111f11111V11111flblan11111V11191JDMILD4 IflE1111011191D11111Llouctlihcl,inaui'm 

th4 	 plflacIA LIflcctilitiovilaurienaginnurnann 

Flovia 1Jlfl1J1 tmfulthrufnmii9101145.tWil461,11.4bilatilfilifl171101-11cAuLluctnin'inquaiKei 

UnIcIfMt1111.11 

(Learn for all: Anyone, Anywhere and Anytime) 

It11111144111E1911611, (2549: Available on: www.lib.nu.ac.th) 	e-learning 111J10i191 

kfilllinqn4197LvinIcwIfl110a0invilofin 

talogictnolciWitnaraiimInflAlqulaiiitiqnmitmi,ivfnciAlunilatunilrfautvoivAlicw 

6114 tiancWa140:1,101,1ff13J17f11J77q-T9it-cpiTcy,A49M1f17,̀11,11TWilliciiiitYLIC141,01f111111J11e-learning  

Clark C. Ruth Lind Meyer E. Richard (Clark.:2002,13) fl 17 1 e-learning 

if4rAill1f1DIA'31,91Di? iqt119SUID11 	 Lffia9i106urlitilA 44urCitn441.1 
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51 
fldThcctSJS'fIlitle,11,191D1,1Jedila 1) I 

<1
14g0111Ti'091f1 h161J-T9it-ri_ludinfie  2) 16§11f111ODf10111.11111 

rfOLI 1941 611511171/1 d11 IM`,L);f1-1AfIdULADilM1151,1014 3) lily ti14E1ff1')13J 111D11111 114111 

1-
t 
	Liflt,' 4) rJfiMf 11044')1141111illif111401Jit111111611f1T11JPccf,TTflIff 

11016iimnimmfia 

Rosenberg J. Marc (Rosenberg: 2001) fldlli191 e-learning Vflt,1611)0941V:i 	e-learning 

1111D911671M3MtIcLITIJAM iqlf111 F(1_14`W LM`t,'LL1j4111,11/1i1"1011116111Mgi'MfT1,1 2) e-learning Vfhl 

f115iflr-il`Wf111411_16*119Tmirityuci-ruflaufnmaieiqu1411191171116MILY1f11. flia6141.911191 !mad, 

3) e-learning 3:11tMirinilritnii)IIM.,1 f117AfIDIJI1J1ctutculn-filatillIf 6UOININ1 41f115AfIDIJUIrlfll 

klail1111V11.111t111711411ifiau 

b1 J L 191 www.learnframe.com 	11)11f1'3111111J109101 e-learning -MlIfIlthlf1170f1111r-1111 

tfilallio614!voi'lcticsivrlallIfictiflaucAnomiei9lOgiTZ1 	 citlifIlia',11JETATioeu e- 

learning Tt,'115.1fliell3S161A111/17017111thtan1151hcallar-laiciAlDf11111011,: ;151'1411d 1Jirle81.11JITVIIJ 

UY111014f1011`11'1191Di? 	 Iquiltdavnucriiimat 9,nrilrAim 

1la911m614tymiAel tcvni!Frol 9hiffl,f 911'361011 	!!fla,i,Nlau rfIcw414 

rlulcniwww.learningsite.com  1,4f1`)111113J101101 e-learning "11r9h lf1151d1thf11111814 6115 

Af10111110d1A141111f11ILLM1,111V111,11111fill limfit'Nmnini5ritywnilrfau f111117:,1111aNfl !bay 

F1W1551191119 Iq81006CdflY15Dilnier Liu 	 6ciernIvr491 l (4ngvi5111191 U501J 

Uctrilf111 1111lithl 	IIITAITIVT110eD flDaiwafituininyn !mai4149 

www.Ict.waidmayr.at  14fri1.W1111811D1 e-learning 	-11 ft14f115eti145l,q9 

1.htle.1951,111011,f11D'IlleJf103Ji1411,91D1 (LAN, WAN AD 6141,Y1D'iL1101) 	114A11.1144 cdo 

ca-ur(waiviriem I'Dielf11511E114:5llificu 

1nt1etYLIfIDIJITI7L91DielLM1JYILIEJ111114.1111 tlf111115f1Y111.914f111anglitIMAlfaufiv 

6114 1,11JUrPacLA140:111 ADLIMAIMINV1114614 

1.1111914www.bbk.ac.uk  14f1'313J113J1EJ9J01 e-learning rliclIfil5149thlItifbAf11115Dilf411-1 

f1151:11rhilYlatYWillillifillaUllf115rfalAbLI11108111,alicvflaniletywnilrfauLLIJUflIti,10 4114 

e-learning 31f11111113J1E1f111111,4 3 111.),f11191j4V1 

I. nilliuunilrfactIrAini0o6tAnvnacilt-44114t-militrruartiavrwiTtvii1611ma63191 

I9m19341olicrAhtqaie.  44141crinIct4Iiieni141141ThinaUL6?1)11J19h01.14f115491f117 1.14alittUU 
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vii140,VitnananmSancriw„irinftiaanYifIlit 416911,1L01 

cvfloFinflfilh111404f11111,htlitVfnntl 

2. lillefillf1DIJciiltilai't1ili'1lfMl5enifIlIVID141110f11MIDIJIll 1918141fIlD 61110 

flaucilomiViici)naillufmvilr,1111t=611117411-1111O111 	fiW11111f117iit1111111VD14 

IM2.11.17,11111,1Nfl ita2,./117a,'UTIff117CfillfthilY1'1411AtffialiitAcuteslafalo 611117111191 igfl4111111191 
Al 

1110AMiltil6f1Jni (Virtual Network) Cli1919i1161J1,111119101Pcillt,' 

3. Tif117VD141110111-111/111fMatnil I0E11G§1,f110911EJf1D3JcW'HilDietilicWisilf1M11141117 

i'qnivur Cititaauillomf Fi91f1151htiqn9f7ini5vtiattulvillvainlufIllandillEJ 

f101113`)1.910i' Liu 1,11,111.1filliincli-Milvcii! (Collaborative Learning System) n'IJIATIJLIA814f117 

e 014 (Adaptive Learning System) 11_114411 

11,111VITIlitl1'i1T2,-,11f111111/101011;11,1f111VITI1rN14111 Authoring System V13J1If11iici 6 1114 

LIZ9111.1111,11114 119161111J1141:11111,19rnacwimolitilaJ403,1afilvigilM2',imflllIfilliM91401,0911 

51111i'llItly1111144114f115YT11111411,ki?flYlpili'llfl e-learning 	WBI VillfilighiNaTlf1f117NMJNV11,1 

T:,.1,14 -illl'IULY1flictAITifiufl7t1J11,1f111DOntlinf117iitrunilvau MotilanhliFreninicornilniletruf 

um,,ut-11lt1mil1-ddol9Taiifiv1i14111M111411 ttan-)fl1114f1176111,1 uanTimitiladif-Tuficu WBI 

e-learning (‘',4alilf1111,711.111t1I`WIaZIVIJIJIJ311156111115169c1 (Course Management 

A 
System) 	1111995141E1 	LIAID9510111f11IdintelD1111.M,`,1 i'flnilridunilv.641144114f117i911111 

(Management) to 	Li141111,101 6UD1411,11allif117801-1 111511n1 fliff9i14 	illt,'1.1W5101951 

710Mv,L
4

fA
4

nf11lr,,,,VO111184D0111a1,11JVIAE114 f1111101J11111E1411-1 111161111i011111f117 

`ii919104arnInivrillgitnIfiqtrrau ungitn,diofiv 	 f15V101.1 

A 
IluvilimicAflilacunmnsmuilfrvivnlilciamatlaaaulacu/Ichym9) pc,iff II 10 1 tlf  V1111 fl 1995)  

5t1J1Y1A1111f91f17518i9f11
0

14f11911'N6(O1J1N Ofl7111f111fi1l91016nd l`WfIltA1 
1w 

finlOY1Dq 

tiavtiluKfllitlit',D0111.MIllanfinilm-nvauflinifiynical9M1gitnalflf1111fitLIJUMMDIJIIID 

LLIJIJAfIcliT9lci119M11,1q111i1Jf111110,91119illItll'ill e-learning 611 WBIbiY1IMIIMMEJfi'ill.4 

f111111191f19i11019140,fiflTil e-learning Iii.11-141 1Arvi (Term) ilti140414filtrilSil 	WBILILVIrlD1-1 

Lti-INM1015i011141111111WBILI'LlIalliJalflitlIflingeJ713J1fIllial111110e111191L1 1
a' A 
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, 	, 
11114q1`11i11 WBI 1110`61 91 fl?111111trtilVill`IITIJ e-learning l`WIITJT`W 91'300111Ind 111615'),9 4-5 'Nl 

ttAtrjOr1f1171191t11 WBI 1117 IbIDIJ (Interaction) fialler(1141fiq0011 11171191011filiflaqrfOlnilDfill 

ath115M̀itiiondiltil e-

learningl`WLIVT`W11111FIf11714i11,11 e-learning 06141111JacdtbilliatillthphLMJ11-17t &J Interactive 

Online AD High Quality Online fmlAsia1Jr1amt1v11l4ad1llkiii4aiif1am1ol1J 

tliiiilurvitiluiaiicii-merimivuni7aantrumrviCioullilini51. 61011Ddlat1113.111111061J411011 

ttfl2,1 9T\IIT`WV41Nfll`lltfiqflilicall4111,14- unill°41111thtqncilifliflockyticwkIlf14`Wfl'iltilklIlifl 

.1 	 o 	 d 
140f1T1f1W3J1r1t11111`1111EM01 WBI L", -111qOUV1f115V11 0`1.111`Wit'illtY1111`Wrillltill,11f1TUJilq11S1fItik 

L4D1,1117ti,IEJTIITlfritliciltlfnff15TrWalfilJULIIIIII1111AlflitatfIlliinfillff014thM'ILYcwalamilu 

en.; 	 adV  
A'fIlitlacsi'DITIAD (Text —Based) ttfl`nll`ilibtf101.1111OTiivf11-ATI t1J961HID`t-dalli41,1 

119TIT`Wrgilf1111111 e-learning %Ii'Vf11115t1CiEfflt`dO`1110D`WIMIfi li4 111Off1111111CiEJfIt1V1flttAll 

stvi 	 GI  9) 	 tz, 	1- 91 CD-ROM fl 191 t918111140111V1IV`Walfi`V18OfItLMJR1`11i1J e-learning 'Mat ta1falfl 	IML161 tV1910`1J 

q 91 	 4 	ei 
(Interactive Technology) Inall11f115 t951111f1 	MEJ3Ja'flVI3J1,91EJ (Multimedia Technology) 1,111,141fN 

2.3.2 KnIgiali-lift0104 e-learning 

KfIlitlicti7141iiviTt101 e-learning11;if1151nht 	 (f111011`111 
0i 

2545: 21-22 ) 

5, 4 A' 
1. Anywhere, Anytime 111.116e1 e-learning 

fli5ciutu,7'',/talr„,11101411431 lcAdennolluillni5firriouffiumilont111101119111Jf11111rft9111111D1 
' 

f1155Jf11514i1inIewinilluni51iimuatcwa1'11Y1r1Imaion91,4 

onialrif117140wiaficutnlastiiti) uatluttiactl'oarlilacilofilallani191q9iafTen 

tflia6din) 

2. Multimedia `HIM& e-learning f11511)Olilf1171,0111ff`1401`60`illigtfhIliltitilf`AlflOD 

IJItraltilailuluninhnnarAmmIrrumft6ual081,1 MOGIIIILF11 91f1T111f111/1,111,1f111a614141414 
nivi,. !  

3. Non-linear `HUM& e-learning 	 awuctalo 

IA`149111 nthik oficim11111f1141611110111911W1113Jklf1171910 e-learning 

iii391`11tillttfirgin 
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4. Interaction 11 1110 ill e-learning fin4D1Fj Ill 1 L.N1 ID fll Vilcilgi 6141491DIJ (IN h'illrliiiciA i) 

fiu tilia mictil 0 fT1J 01'14 ndiltla 

4.1 e-learning t115k1rJ11150OflITHIJ119f11111 '41110:iitYW M1111t1I49101J fill 1110111 

11111firmili'qtanittinAnvio ttmilwaulgitrurt11111D91519V101ffn111,161T1 ch&mcirwto114 

4.2 e-learning fi)1911D1Filllli)0111Lt1101rJalufmciiiialvillufirliicwlunilFqviaFiq 

4arriAanilirimii aiithio iflf1111 LIT1914M111 4̀1011,1filielvactl iminl 0:4011c1i1J, cmlatflacw 9 

5. Intermediate Response 113J1061 e-learning fl`314011111110011MJIJ 111111111`111411J 1111 

ioNallm,m171J1,1:furAm c1114rAiailatunSiiIquyiciAttfiO,Tioculai-ii9t/iak ,i'lcuSifitItunialinnicnqrfau 

fiD1_CifJ1,1 (Pre-test) VflOilIJIJIM'OlillAvin (Posttest) 1111141,1 
g., 3,  

1-1DflifllafllitlIt Rlflit1M1 e-Learning brli100111411a18Lantlillffiq4i1cTifia 

I. 3 As 1411.11 Anyone, Anywhere Un Anytime 11111861 00141141";t1J11 e-Learning 9 ,̀,t,' 

Ifiwriqi-114 viaL4ouvti-n-nruicOoOnwniviitswvAlqA1 4 ttaaffIlillnilatnal0L1W11,qf1161111 

fnilit11.71/91LM'cl;f1T111k111111101MILD1 

2. 3 Ds lAtfi Digital, Distance LL Individual 11111861 e-Learning IJI`,111D1J41dORTTfl 

114A1fIlitiln101kWraitntl 9i0fY)13J /11141 nucolr;11111^1tflAD141,111 LIM'AEJ1 clualin-nliViat- n 

rityWfrnallY11\91,11a itactLiTtlf1151101,1i)110101flfl ('T`WiEJ : 2547) 

3. 4 Os 114tifi Open Course, Open Method, Open Media UM', Open Service `HIM& f111 

Monfil91ol1iA'f1p,Altl1'til1igiocu 111511J1liktiSOf10111111fillAifltf915191110t110111191tEl191 1910 

191Tif11161111,ffilIncLITIYA7n-mv■1310anilritr141111Vr01114iSafl911114D1f111601001,1 91flOqTLI 

LifIllcsill 9 111,11n10911EN103.11711191Olit daelllitiviDfMritillf1MD11 cifillIniltiounilvacuil 

illt,'E'vinicw 

4. 4 Cs 14ji1fi Culture, Champions, Communication L1 Change 113J1tJ8li4 11,11'711J6U01 

filliinif115nlid'M e-learning fulfyinallcurilwii,-) Illufmiltrun1lrra1aAlablA1N11911101 LiAiD 

1,11flT11111‘.1141SKY111 911141911f117 I91014nili4wia4orrmtvrillOouritnynCitnat107,11-iilk,,Fitni 

Auficu ii-11.4nuiinuniliitnliVionimJAtnatilNIcd9inItcual.th  

5. 4 Is 14Lifi Information, Interactive, Individual IIM'il Immediate Feedback 11111061f1-)111 

bfhall7V114,alfillalillDcilliirAilunui,inut-maanuuu 	1.3.0.igavFiumalacw4m,,,gium1,1114 

Vicalga1110911111/11') 9 'hi 14OfITlfl1E11 ril Millf1171JarTIJitiliVIJI1 2 1111 (Two-way 
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Content Management System(CMS) 
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Test Management System(TMS) 
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Communication) 1141152.1_111,1fMrini114 13111 fillat11,1111Mpflfl Iqeinf115i10141161JI0t1Ifilli1111  

qa81,1r11FdrYWITIVOi114fnfif11.1:5:Itiff111119i01,11011.1M`'5111.11 

6. 5 Es 1411,fiEntertainment, Ethic, Equity, Excellence UM", Empowerment 11111E164f11111 

IT1,11111cItaiWU1,1114f115(ifft,1P-atnnual 	4111aitflilnToluttaltaliimoulm:;n5nnuni5iini)  

tviVocun15rinni5rfo1.dl1vili4t5mnin;i 	iqugitnm,40131f17111i1S1911101J9i09111041,1,fl'a 

UI1111155t1111-111151181-1f Clfl e-learning  W11115f1fi51lfl'rlAnD111fil`Wf115CiEJ1dMIVIDIVIIi114 

f11501-111131111915,,T9 114131MAJltill tilalTiflf1111411-11SK6U01 e-learning  fir\illifInlJTW111100flit1111 

clATZ11,11 IM'f1,-Ylgflall,913J1fiDc14 cli1111)e-learning tclitlifflritYlAi.111518111:110tillglisia11154'11111 

2.3.3 A*11-ddl,'1101.16110,91nal e-learning  

5111J e-learning 1.hctf101iAtiril119111 C1  4 incW 91111 

1. Learning Management System (LMS) 

2. Content Management System (CMS) 

3. Test Management System (TMS) 

4. Delivery Management System (DMS) 

11111f12.1 e-learning  System 
9/ cv 

51e1Wcti,b0f10 110114 

1. Learning  Management System (LMS) 113J1fJetil 5t',111Jfilli101115411-1f115ritywilll!le14 

'114f1151.1"i111111.M,1611115 e-learning  ri4O111111001,11thillf11111.11E1491)Olf115 fti3J9T1.1191f115 '61 

q,915.51 Efignilla cal tv11 ttfi 	ma 	tta rj:911FAT a 	Eni 	tella 

curCitrw 	 F191A1110:.1101,1 5101111NWII1JfilT111111111f115rin IM1,1 
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1J7ttrictimnilatni 1-nnfiniloanluililDlmanilrint-iigitrurhuttmcafinnalILMS 

Iff11.11Y1MODIJUNIIfillnik149J01M1111411111171viminiicii9ialthtnieiliVaTfl141.101a1112,T11014 
 91 d 

Itat 	 wupleucwritnalivinresmIlvp.114-ii 

i 	 ior 	 l 	 Cenfvuol LMS 	nillirn0044-TailibmnflIntaln-mouni7rfaw tntiionfiu 
4 	 Aciyci 

IOEJTIV11H1 Tracking illintf15011Jaq11 crnanq tctl LMS Tim alf115;9inilklunillitn4Mil 

1.1 tnia4aRTIITIArracullia0:00f1111J111_111a014 Mai/91ml 511J711111fl21,111M140 
, 

L110111-3911Y1L001q1 1111J1J110111AISLOf1V11 

1.2 tf1iDliJORTIITIJO'01111OFF1014D1 tch191q111i1J1.151,'fIlitill enfilJ1169519ill 

tta',1,dfiivictaniwill I  limfifiTfIllklf117iitnIn111rau 

1.3 111101flarhlli116'919iDF'DV1177nrillODI-111W,,1 0811 VI:1MM Asynchronous LLflt/ 

Synchronous Lill Mt91111911'1 W111111801A117110cilflrflMt1 1115M411141rAi1IAD111E1 

	

1.4 tfliOlfialcilTIJI,ficurtiliivill 	Lill 91u 

fintucueualliitni ita2;vrtiFini51.ficnatnl rihniu 

2. Content Management System (CMS) 11111061 Vct:111J111161f111411A01111illilt114 ;19S1 

LMlirillii191FillITIJOD11111007011,111JY113011 111fIllrf111V154LIM1,111=01,1101111J111101lifit 

1.ch'inilitfiqauculcw72.1n4101T,tilti'll,If11171117 -)3J1.71 .Sionvili?iil I  171110EciliillitA1`4'1111 

rffl1V154LilllIfflii01,11,`W2119JD1IEJLIMlnIngvtla4a6Cdnyilailn 	tynl91ff15dov1u161atm 

ttLMIlicalci1111A1f16U01 CMS 	 i'91f1111.1n.'61f1151,1itrua 

91111f15t,'Inellf1171101,11117rf011 1`001,411,10141.40fvuitifavrwriananvilfiqvatioanticummiltn4 

1,9V4e4Sci LMS tiMictnclann Iqurnnn CMS 	 LMS 

4-)0 Ilritif15111614-i1 Learning Content Management System AD LCMS 41111110E1  11111Ji91f115
v 	v 	9) A' 

4-iunilii v tm i l=ltl119111,11,14D111 

3. Test Management System (TMS) 	ItInifl1th1f11141141117Y191riall 
A 
	 i ) 	 i 	T601117611119JTvimiNflP11-0111fM11J114fIllit111 IFV1111116 N TMS IllnialfiVI,1J1/414111 

i'on11411,m15viova1J 414-mcuna1)ntilli 2 1 1d 9'1'1 Ti 

3.1 rilIVUO1PYR`14111118f111 TMS V1:11T111171firicalirflillf1170Df140VCDIJ flllUfl 61 

nilcWurffrithiniliniummou thmcirucnqvau f117511J1111fit1L11141,1flfll 

nilrrIi1Nflm,iituuci1491flILIJIJY191VOU 
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3.2 6fll-PUD1 	TMS Td.,/ii111111f1; VcauVr1/411-1111P11414111,LIJWV1001J I'DJ7111 

f12,11,111h1h1f1LLU111101J LLM;11EJ1114N1fl11114)1')11111111-1,11h111W11ll 

4. Delivery Management System (DMS) 111110611t1J1Jf1154f1114114f1111:11rhIn1C381-1
a  

LAD11148014f1f111111YlenrAi11nti1Ef110 61i1V1M113")1.910 	cif161,ILY1011.11i1 61,1117111191 	igng 

tiwimiliff.110111V181110111100f101flifAldiA 

fliTtlirillJY1CifYllifThd`41t1D'ilr111411111C11 1101 DMS 

1,M18 Lf,11 0141V(1111^11L1OhklY111f115i10111M1CAEMilf111111191fWillfiiiMiltlAifllitla'f1111411141M1 

0611f141bilicinnot131fnianivimillfivho 

2.3.4 DlIcilliff1400,40111 

t11deH1J1N5 MiliNTVILM1 (2545 : 13-15.)fldl'Itilf117d1E1Y10911.110111111 e-learning M111f1 

Lb11lla14 3 A'flchlillt 
4 

1. 1`,,'AIIJI,19.(`WIT0t1111J0D141M-1 (Text Online) 111116f11 W011161101 e-Learning 11172,'&117N2,1  

i61,11,1131D11611f111TIOVITUL111 (WBI) finlutdowifiCilculT0f1-3111 

Vil6f11,11,11.J1-111Afl qS11191/41t41f1D f117111t1161t1flibM,fillGN10114fmNSALcilavtium,ininictill 

iqf117110i9S1 i9106votnilaqgo-ns1qtda1i1m1J1ltINSAIMunual 

2. Sc(141J10-31510D1411MILGT5liblallibntha,1161 (Low Cost Interactive Online Course) 
4 

111116f11 L1-10111 61M1 e-Learning 	S1111 L'it14 LLM'IATirfclAcV1N-091111,1111 

ihtf10111111(fi1-dfli5V01-1 e-Learning 11.M,iiilid9t,1 9ialTif117ikcW1n1111.111111J31117 

i'91f111710-19ilin bfiai-m0M14111akTgEnyitii,9i-nivilamileuniNuataiiiitilamilchiunio14 

0tqU6M911t141001,11,01 

3. 5141J11899C100141fltlfltlif1111 (High Quality Online Course) 11111061 111116U04 e- 

Learning lcult,i9TuchtadlucphialaNilAaUflNilit,' 	nd-rADMINSAVY0414111J411,11,11 

MINS9A1htfIDIJIthilEJFIA8-39flt1141141.11iD111 06T151t11f117aDfILLIJI1f115TIMILIAt 00-nsitunil 

NSAITagith trtuitnluillithuflULIJOI 1:1f1DaflUciftlf11171f1 IMVIIIDO:148T1clii/14f11INSVILLD 

1113.1 6i5'1-1 (Animation Experts) e-Learning iifikitliVii9thllif11714111181VD1110IdILMILIAULFthlu 

niINSAILM:Cionwilavm91'36 
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2.3.5 niTiblifliflunilfitrunilrrou 

81411117 MTI/NivriltVis l( 2545 : 16-17)1111i191f111111 e-Learning 1111111111,,1 f1D11f115Cin 

n17vra1m111 15t-1 v1114 3 AifIlitla'1114 

1. atdill (Supplementary) 111110t11 f-1111i1 e-Learning 	 140111f1 

e-Learning a14i101164V11.111A11111101111:iltn6W1,19111114A/MitidcW 61 

Tilltaflrf111.11`,1,1 f10111111M1 5i;iciriffIl 	f1111611 e-Learning 

liinklfIlli91111111118anlvtlib'nviimIlrhmTurPou 
9/ 

2. ODL4111 (Complementary) 111110t11 f111111 e-Learning 111195114Avfifit111113111Flaalf1M111 

10`1411.1A1fIlitlItAl1 InfW1f1f11711550101114D1riocwitACIrra1 tilaanumildacm11lMilo1iol1 

1,114f11J1114D1111-MJM3J9111 e-Leaming 

3. 4011 Avfl (Comprehensive Replacement) Val lei& f115171 e-Learning IT14111 
e4 	A' 	t 

LLY1111/1fM1J1501011,14D1 	0110119t klfff1111114D111111111ADO141,m1 

2.3.6 41101411.1101.19J01 e-Learning 
4 g 

1. e-Learning iT.114f117i0111111EYWM5V01,61115 ,cflicVlii11113J1f10,9111-111^1 DfMdlEJT1 D 91  

tilavtir,huvillThc7iiit;i0V11111f1Y11144rinttiffnfinfl4n-ilfliliitnain4a9110 f11111,1iitilatill 

lilowifin- au 

2. e-Learning 1S')Eni11401"014V13J1If191719VO11f11101111111 ciAlqii11773JfI15iin9101 

Fii801.4 14ati-mtt&fintntsfmaqnm iMilf117i9rvii5tucuni7i9m155-m-195-1 

3. e-Learning lIf1014FILIEJ1-1V111intITLJTJfIlliitY14 61101911,11.011, 4 rd019111f1151.11LO1 

Hypermedia 3J1111t1114191 tliVillitlff,f111140111814m)ai711 1711 0'31,11D1ficw14-11,141tifict-1114 

Avfm twit cr; 1,1A 1ib
ea 
 LAcw (Non-Linear) 91111111 fictaf11111f1t9yiel ,hlectqfimaiwisi4T Im1,119TO1 

Cif1191111A-19Nuntliimniamca-Altilunilt9TirmalrFitnAnAtl 

4. e-Learning i-mlffinr(11117DritY14r1491111i1111,t9M19114 (Self-paced Learning) 

611014V113J17t1f1TIJW11515111429101M.11,144114 611D1S1&ffl17110141,4  (Sequence) 9113,11114,111f1113J1 

f11111f11.110 1Mtlf11111V1,11VUD1V11-1 

5. e-Learning 	 gi trw fill.] Ora cw 	14 14riim n 

fliliklalichM11111W1E1 Lill Chat Room, Web Board, E-mail 11.11149% 
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6. e-Learning 	 I'DJY111.14OVITV111f1111.1*WVITOLIM,' 

91D101.1D1ViadD151')91149 114119VIT14140611(111,61 

7. e-Learning ilicilTilqVillinfl15LitYlaV13J15ili911115CiEJLIMIVIP 014111Lifirgiendllill 

nfacw tiial)inlaii1404-16o4-runaitmti,rarrai 

8. e-Learning YI'llchlIJ1511141,11111411,111156-iimiimiiiicu 9 IV 

2.4 111;gEfilft4M-3410.1 

2.4.1 411-r4A.111-dlilt',111ft 

114141111 6711AltIVIV5 1.1,q41111, 2540 : 1J11161tiD.Nli/E1111Dc611`Wi5VIJI.IMD14 

MillY11111fMrA111,16141Y1O5bll9111011J11111/01'KUOTYTE1155111i5111191011.11611i11011N
0
r
1
umn4cn1ln15  

6cwicnai'vra f1119Tladiltilcuctliflflif11115t,19111JITilichilffilil tvuultvflIcwIailitn4DV15f1110f1111 

OfllilfilV941111111111IYIEJ1i/E1 

liTYTE1155111i5Tif ctitiNITcti,L1101,iii01191i9S11111fliViabiflADV15f1154f1111filif115`611141YITIARY1f15  

1.11411ei 114f11flatfall  2 M1154'11111 2540 41nn1d 40 fit, 411.4111Iqeff11541JDdilleJ 

UMffiq:11f1111fIlliitYlalflf117VDTILVilli910 

Tif115INIS'flp1111 f-11.1atii 20 f11-1 Nani51;f11111-il 5t1,1111f115VOULVII1111111,f1Mill,161,1LY105'l1191`T1 

vinuift4 19rf1Jn159hviliainq 

1,1114 -il0T11,11,fliliciftvamir( ann 

1,111/1Di'11191 	 Ilittilf19illti`Wii5t,6'cuctIfJrhfidtlyii .05 fr)11.1i1A11114 61JONI 

canOmilflii01.fflflf115VOUldi1111111flUilacW111Dft1191 adlutnatcyini1wAnin 

IAJO150t,fr( 2542 : 	 ) 1491111i1f1113A01,111-1601011951i1JUMI,1111VLID 

Altilitut,ifiniantrravualmultyunaufAhmai'ilovactautfilmim6curnain19-1 n3J9TiatilAti 

0:1.401951iFf1111 CAI 1,1fl`ct,'V1 611161-LLY1Di'llicfl 411.1'n4 27 fl 1-d I91041,11fICIflTnitJUIJIJIMM^110 tfliOlf1D 

1711 19n1V115ii)E11111111.11,1 2115'0,11:W1h 141,11J1JrfDlif113JfilihJfIllidut1J1Jilit151rfi'll flaiotilq unliY 

0,111JVDIA-113J1Jala0 9Sid'ql.htlJlildfil 5 5,(,'TelJ f115111151,/ersitin'tfilJ511J5n1403014diviiFifatmcf,  

iitt111,1 iiirtM,Ivriilmalvddit9:Auttat,iditilulteuctarm57„-ni Nan-nliVortrii Aifllitlit,411111tV11 
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11141,11,11111'141J111861,14141111M101140111 171,1f115t1111-91OU 41M-39419 1M] 9iiviimg 	nac̀ 1i a 1.4 

LI1O1111.3i1JtMVITTAIJUViitY1111011111CinflDll ccillAaGihOff0141114111101i10614.11/1 D '41,1191 gO 

1. 9T16f1115 61101L111 611'Df1111111111111Y1Mta2,1 f1111161fltylltY35197-nTinamtint151J 911  

(Normal) V410 (Size) 410,91 10 el 20 1100111 t9f`14 AngsanaUPC CordiaUPC BrowalliaUPC 

JasmineUPC Arial Helvetica 1acil ItinicitIVIII1Of115iltdOc11111,1itill4 8-10 1.1551/1191 

1111101161,1FdMILlthlgla09114111161011 

2. SITilf1517111f1`)514f111^1111i'91,111111%Virfil fillIhtVfilMailiVIVill'iltflAD111.111 2 NI 

(Animation) tin' 3 1191 (3-D Animation) IqU1S0f1144114TW 1 i19,1 3 SITIA1D1U114111111111)190 tIM'',11111 

41411A)1 (631) n")51,91nivia-millihilA'filitlitt'iltnticil9M091111111JY15014 

3. R1711.1510fl11490SITIlliMiriN019T161111540fillIJIIIM5141111,1411,1n1 3 a 

rictinim_15t/inacu410 

4. 4Art-11114f1151,111/111 (Navigational Aids) fl'3518D fllOtiAllitilacd (Icon) LLIJIllijkl 

a1111111 1.1111JFkilf1511i)DIVY1:1Di1J1040t1'313JA-11 	flallirgifIllildicaDt1V911151/Of1113J Hypertext 

1,Lflttlilt1J141,111J1J1j11 (Button) UM] Pop Up Citt6f9lliftefIclit1(40t1113J1111104b11111T1791111,1 

5. D14115,t,MMYVT")111 61101111511,f153.1rflaJ15a11414401,0416 text box Smart Search Engine 

4101,11fI14f1 Pull Down Scrolling Bar 4Df1111.1403JIFJ1 (Hypertext link)146f11J59T1111-11 ii'')7kir11419911 

Vi1111141611)3J tilafiSnriiewliittAFfiliticwwilaliotmi4ticpifia (Cueing) nni51J5l3.J91-1dtl1f115611010 

A'49.40301414 (Branching) 1110115Lfi14 3 5:411 

TY11T9111 f1511t111)14( 2543 : 111/14191t10.)InfIllirMi'lltivilLtflt,if1113JCIVID10.1,1f1158EY1-1 

minfilo 6tholalni519Smialalaii041,1V15V1411111111461,1.1110i?1,119111D117iflPflInflilinAlfllUlafilV94  

cii181,1 -1951401V11911=11141,1f111 Glunimiaid ?..111150111J1 2543 1/91flDliitY1491fliff3JIM516951ill ii 

1152.,'FfYlifliciAltifltfilk1Scillh ,'FrYliNffifilfill 81.50/85.33 LIM,' 0.59 YflJ11 Nflir3A114111111155011fi014 

LIM.1/11Ailf1151191f1011ifill9,thWillfict-di'Mat,' 27.7 DtilliicatigititliVilldelFici5t 411 0.01 

rinUtaln15b5t11-d1Jtunloqiitio0.1-45nicinnfl 

115t,11101 4fI
4

friit1m1fl ( 2544 : 111/161da
9
laf11J111)b11J1111151101,11115M41L1JIJPI11-11511.1 

91D1-1911/111111,1,10 unilitma cpfinuni5tiocuni5vourA111-11111910151f11111111,1109111,ffin'UTUf115 

ann156fautaln1tti r?-wiTcurPn43.71011$111119,1014414crlilNfli'utivilwilni5CiocwiTiniliii,cnocii 

na.J9T-)atillill.9951.14n1516 	01511tulii/cItis'enyitv,Muni5rfactinsinmilvont4C4Ervisity, 

4114f11500flit1r11ttnt`V,N11,111111111011F,1114t11J 4114T1-1 25 cv1114 G19'51 01481.9f4flIF11I'f115611141951 
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nivilcno erlifill001417101141111191M4411cirtijr-MidlltilltY111t115tIEJUiTlfilli1111109.1'1  Lifl2,111Alflf115 

D01111111Jf1156111,11115V01-11101 Gagne UM1-1111)03p 11141.111f151til Cf.J`WacdtLIJIJcill N1f115iiiEJ 

9N 1J'11 

1. 4111f115111f11111V141T f115ion-nAltnohlrgliivuGh ioulAnuniurucnuitym- 

omi utinv„dqicatInvlocrinS' 

2. 4114f11511Of1V11152TNfif11514athlicYalf152.11i1J 

3. 41141115711J111114M11J11F13J f135191'n15rrIdt9liEr1ihY9AADIJItilf1113J5til1if
01
1ifYl11lii  

11111 ;911431i1V15511f1111-91OU1111115t9111461Ancmaiinii 

4. 411111151,11M1401111D11111111 f115ctilindalValltilla191,M21:14111T111Tct',1101J 140614 

1, W)1 111f1113Jf itat filesmcn9iltnicwial 

=',19551f115f) 111-VID111114115tql 1466'1M/15 Ofriflri til4011qiitnli'DJficWitMllf11111f1910111 

4 A' 	A 
5. 4114015 61f1,04 111111115i1014": 0'01,1144111`112,141115OGIMM11011U'9N614bfIclf1111.1 DEJ1f1 

rini'llfl2),T11Mtlitf151`.11,Tiell11419M11101Enlcutal ctlIciJuni5fini'Lluu41.1111J4`38911.4101 

6. 411,1f115115`,;',41-df1119101JV11-1D1 ?,,IrrautifltiNG1f11161fEJ ADfM,41,16144rinTif1113J1A101011J 

3J1f161111 i'41111'69f15511f115i1J-imM4111061Af11150C1flif f115V1141/111D111-910111114fM,191111 

taflirl5011fiff IM2,'fl15V1,1111,11D0141.flcCirchn5:,;41,1146inilIJOD 

7. 411.1f115 61,44V11011f1A1IJ f115141/1511iN111dillIS'1W1fl1Jf117rflal1f1D11J-VID1112.,11'11l 

f115V01.1 tiM1,115111NacliflPOTTOcri 	tu 	vT9) 51,411,19114tall 9511  

8. 931114f1111/10VD91f111115: i4VIFJ'Fif1551JI,Safl`01111J1J1flqrfOlitliDTLIInliieJcW VMDT,1,111ill 

ii8119111H1111M1111549trinf itmlebn- uNmialtrumwrfauircuil 

9. 4114f11541ttac.-,n15
0
1liJ195 iglchiri9f1551J1,4081,1i1Oeil4VIIJIJVAIAltivt11, 11A:191f1 

911tdaviitolt/91014 tifltitV110911'30tilliTilltilltill116140Endf191-11f1512,lckfV111115f) linti114911,11D191111 

1111151313Jfi014131V191 

1111:15 	crAl ( 2544: 111161d0 .) 	fl 	 f115 ck11415 VII 11 f115 U141115 VD rAilc1.4 

5,̀',,1.11J.If1109i1OfIDIJiht910friAi0111t101,11.110 I001115ODflI1111Jial,115`,1',U1M15i1814f115VD11 f115 

ITM11411111i1014 f115PM1111191flO, ,i1J1JfIlla81,1f115VacwrAlicwtnialiitwi4o151iloctilvti lifltf115 

Ihtirn,INMa',111liqUPPEnIfig,91)114f115ValailtlifilDliltifincii-31.91Di?  

1. St111111115Tintl15VMATIAttlID6Ii1VIDIJiillcslarilDI51110141,1,10 115,t1101JAFJ 5 

9n niaufia 
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1.1119fra1g1 (Input) lAtfi niTILmirilvtAifirsm f117ilf111:110,11f11,1 fIlIODflU111.1 

filli916'W11711f11711M4f111MILLM,T116irrnienwhu n17riou 

1.2 flItInldfilliitYlV117VOldrliumlactilEMIAT-3191Dift14̂1i0I71CiEJI,11,YlEJ (Process) 

lAtfi 	 f1151,414tlutri9516-39si FiV11111flilat1111111rfaliirAilli 

614nriaLci191 LI.,,./f115111t1,1114Nff117Cit114 

1.3119iini-man (outpuolAtfi 

L 6filpfiD1,111Ail A 1.4 	 D111111i1J1111 (Feedback) 

1.5 f1171,NOLLY1i11-111f1111 (Diffusion) 

2. 5169STalf111,liailV1M-dalffIt',FfIrlif1111 90.95/94.44 

3. NflA'utrv1G111115(itnaalrFitruiliit11drAictimilmiititlawl1lma1 

'ChM Otillilcatirhfitli1111V E FIC11 5t6i1 .01 

4. gitYLIT1991f1F11411J1119i0f11111014f11WfallrAill-ADlilENIMJciilb910iVAIDIllatilITY1E1 

5. Itillif11711U1-dr,i1141f11061110flalYR'H9101MDI5Ab5t.1111710 illill/11119111a1911,,i1WIM1 

itillf11TIVItlitf17511f115111Af1141111)}1951FLLM:VtITITIthlfffilM1SV011illtliffirN4LLatalflictilInil 

( 2544 : 

MIAIsiiinlnYT'AIJLAatilullt,./FryinivinililocuftalpFin 

riouni7rraulyirmInviV1114-mfrililoctimiourAiicutlu LIfit1ianf11111V11.111D1101cangfiNilcw 

4-rwnilrioulitanictl'iocutol 	 f1111.1rItirn7laRiutllas, itatrAmihapil 
4 	uat,ltnlinIfi-Mimluni1411.111111179101M111111,1 filliA109104611011 111161NA 

19iT1J4114g1,1 61ifJ0f1111f115.111J11119iaklawinulniiq411111491D4-19114f1NlYt111.1 f11111trun1S 6fau 

piitulii=m15•Cinlitinical9111L01111ffi)14111147-1111111151,1014fllIntir,illaill 19510f1N1Y111111 

1111thwao116§filYaflifIN11.1111'4181AltifrithwitriN 1 ilawniitruCienlitniinNivillAJ chain 

1117118c1,61 2 ilf1114111J1 2543 411-1T14 60 f11,1 14101141110E1Tii1it1Atlflnil-11,1L9Afgf11 b91)1 119:3J 

1191aD1 30 f1111111f11111130 	411111,11111V0115tEit,'LW1 15 i111014 iillq111M,', 2 97-311.14 111J 30 

91)1114 11411 1Jf111JfIll 	 4cw dticu 	ocu 	 t, 	?in 	mum 	u th 

iTati 1 	via 1 LCNIJOflVO`W LLMilf1111.411/110:vactInlavph,mliwriiti-nitia 

110fl0,141EME:AcYlOVOI.Jil (t-test) 

1. caneinNifinocuiyihNivilliJnIalqflDlildiflt,'LLI-11-15)1J1PAut-ItuS'fIlitlaifl15ritywf 

LLI1IA1A1ILD1 	 mciiifilfit,qrucompdo 
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tmtirAia htnivillniliitrusq°111'ilfl:11fl'31.1f11111M'AIJOY191VD11  

frillitiqflcilln'llillf111,Pfl MAllniflnall-IMM1111H13J15f1111 4 9111-d taiLL91f1w119r
f!
1
,
1 ,1Dullw wfinTrit11 

2. gliEJVIlf115V01,11^11YillIfliifllilf(1801,119flilf11111(T'Al)fllalqfl0131fItlitilltPth161101  

flatAvfllitlin115f191atilli11915atilflill 

flt111553.1(in5511111fl'ilfiD1411151/191f101DtillilcaOrhfitlepillVfil71f115t9iii .05 

	

AI 	g 
3. 5'''',111Jf1156111.41115TIMINTIAITIFV1 Lq 1011419J1,1 V111111flitTacW1f1111M11J15f16UNI,Tflifilln 

iitlendi9s1An111v1lldIrlaiumn91111flf115rindli1J1J1J1191 	 f11l9N1f1i7Allitlej1Jal 

	►  
rainlicuniAncinlAtii fill9Niultun-niiwi'152,1nAcuiviaiAqum,ictijol*TFini5flau cliwo4  

911n5tilif15a41Jin155,dutIna 	 fill4tiVflEJIY15f711Yi 

LIUM5t10141117VOU illIfill'filfADlifT1411010014 	filMlncrit114 tillfliD4f101.113')191Di"  

fiTuini5.6tuvai'tida 	 Tlflf115irlEilllidrOtYrsitilicWaitmit,i4Nfl14 

n15iinn15vaurAiTuChivthiMfrncii1ttatilmilionmi,vwion15 i11J11411,69s1Atm1v1libi 

tt9ifl15rif1151^11J 	01,1fIllififictAIM''M MirlflIMAITf115Effilli1J9i0f115Ciendfll5VDWITIAVIIJInfl 

w 
TV Vflilitifl'nficalJVI-dViLM,--)111.1,N1,11115NIT141/11411.11afilviarmal f11511f115411,i114f11511,AO1 

11-W15111-111A111Z911f1151hti'filltlifillAlf1151111111115nUf115 anfllIVIDWAITUL'ili 

	

1A11061114"  V11011D1 ( 2545 :1111fT91tiO. 	 '19S1f115 

'N'EntnY1tAll1flilitia1f1154f1111 11 t firsf915111511f1N1111111Ti111191 V1T11951111flitliat11511f1111171t 

5-nnfitAam1f1191irtillUithrliNM0111Yliini1J1152111llflID6ti1t1ci1i0111,1141,1tIlDilf1N1  

Nflrhtiriymn-i5iityw fl-nunlvvulcuni5fitnil'uflt,ifirmiiorrnvuoli,liolcuu4locuyie 01,11111  

imr,i4D915'3VIDUltlif11111JOlif11130141J1M111111110 q110  

i1 '1Dd1li1_11111RAIIA'flZ911f1150f1111111111TalcifiA V1111')951119flItlidtifilAf1111 1111111/U1A 

11111V115f113J ill.n14 42 MI 411Alf1111518OfItilliMlnlIfltnitiAllfllY1191flO1  21 f114 

fITIJTJ 21 fIld 

1. Itilat11411117VIJIJAM1141ATR11414`Wrilha:FrirlifIVIII910513JIX1161.1 80.15 In`,11,1ilfiliid9rtil 

linFilliNM.Y11611 0.49 

2. 17iFfAcrlatniAEJUVICiE11411145tlYiltflialim rJf11111f11111,111.4f1151h141111anai-rwld 

LIA 2119114ii9Irli' vi'DOn 73.80 

3. CIRAN1111F9411,19101115ritYWAMJY11101411145nliEfliall10001,11nTM111441E1111fl 
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4. VIFf9lititaltnillii0147V1J1JitlIMilt1 ilflt11,141,11PAONflirutivlivnlni51,1trumA:iiticu 

aeracriogititirniwiii7iiilt,iiii .01 

5. CIF1910,i8114101.111.130141J11,72.1, 111JitlID 6tild ilfniklfl11,11.411411111:101,1frcpfl'iliil9liiill End 

41EntfilIVMAf1310tillihrtlgitit111111V16;11117f,ilvIJ .05 

DMIII 111?,4111111,111 ( 2545: liciflt-NtiD.)14ilifIlilitltilDf1111AlvalillitnIllihtilfTlif111^1 

M1LIEJ14f1D11131111Di'lInorractainufila6d106tuvai'llivi 	 inyTurFitrolii 

aTturfinNiqatniaio 911111flitrYi fauat 80 LintairimAtniNairlAYIGIllf11117fillitat,'IrifIlit 

flInntif1151111`111101fY1V94114411,1f115411f1A 	 fl111181f11tU UUMtfl11 

41VIJIJFITtpuolgint-imum2im:11381.4 flthisoilathAligitralaittnlif11119101111fl1071Cin 

fri1lt1n11513JilL
4
Oflet1115169ill11t11filMl5

0
111W111Ni1111111 't1141.1191flf11141J061110 4114114  42 

NanilUitYlAill'il 	 mla6ii-m6cwrnai'alin 

giniiiiin9i-mucni1614f1MA1191019'novallpiTtil 

tialVimm:,TracuiniliirAmiran-irtnilt-matnniA:ulourpniitiouriou 

ttat,iraifllitflInntlf1171111-1116101M1111Silificlnpfl'ilfiacW 

Cinat1A1-dtiro1f1tio11vri191i112',91IJ .01 

2.4.2 111-11:6.1911,91-hrAllfl 

iltini'ir14(Roberson) 

tiAiDonNifymitilculiii,r1uniTtliarilaflO111111172.:Dlen?1"1-11VS'lifilifIllAnD1111M11101  

IOEMDfliblialifitriat1411,111J0 01111,M,1 (Online Class) 16§f1D1Jibt910 '4V1h,14D flW116114f11114r7MATtii?  

11111011101,11VITMIdil 	 1191 h thi! ifldg ( Mid- Hudson Valley) 111f111111E1Dilfl 

Miii201,1rifY1110a0161J1^15tVfniffinilr1141 iiiithflEJF1114f11111101J53JUIFIJt513J911111fiMATIATIA 6 

11.1 616fM1D 	11 6 1,1'01.1 6141tO11111,L1J1JMEti911111111fl10 	f11641,111T1J111101113J14tf1l 01 

f1011131191Di'iltilelfM LIM',111111Jr?Tilii1J9i01411111 0911E16141,Y1Di'LliAtillipdnItilliSdflermiuni5 

fl'Offi7fiiitiiocuilauttmv,qvacu Nanilymaalrru÷141,41i'llfraflO1.1511Y1fffilliitY3111V1,11SM:191 

'Afmicialed Licrip,,,Yoni'llf11101113JMIli1141h,rfliNflR1111 lunill4tymicuiaryr7111flf114 	111J 6U01 

f11111111,IillY1110f11111t'XITIATIli' ib,i'ltoivannli] 

14V1,11JUI1V11J15f1Y7111141niadilliirlaGhann clAndfiumnivrtAT 	f11111i111 91Da 

niffui)  fill qiV511.1fl1 ILM,dnilcaq111110 

11111111199111TINVoliinmlactdillvvmchlt-mgf1111111111tVOVfilVr141AW1114f17n771Ifill  21 
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13JP1faS (Mizell) (1994.)101111,119;61115;91V1'0141Tilicc191i1fIlilrAiTUIY15f1111-11f11J 11159frlf 

41Liiillf115113J1119Y1FJ1S1011-111 (Nova South Eastern University) 111iScvla0341 	 titt14 

11111IY161ALDflicatillilli\INflfill5Untt1161111114-runiAnNicvnlInfluvillictil 19i1ilin1flrac4 

u.n4ani5aucilvtainma-miquliirvitiMailiY15f1111-11flIntatflOISAITAD i91f115ffMILLIJUl1i404 

1,41414i1E11411-MilithucitioiinInuatinn-iilun-mini5Prichn 15'fidif1111 llicill5TSf19 '411/101 um; 

f101.117\111.910iiffMlalillIfIgIllil 12,000 f11411,14-runnivia1Jntivic6mCit1'iAcwi11ffil4111 

ILM,11.4141,18014ADIOnlil 

YT11119111ctill'illi91014f1DIJfilISIOUTLIIAL tli140c415t 414M111Vilfhlualiumnill 	ficu 

caniinvircurmihoul4untpsTrracurnamtliuPAINTacwnAu9ifnAmillgiu 4avi1l 

fmrroulhfi 

1. 1115 411 if61 En EJA irgri -31 	OULLa niA14014 13J 414 (Audio Bridge) erm 5111115 

OF1115101,11J1J406115 2 1111 Ige.1111119Y181&41,1011JP1919ffilifill911014 

2. 9311(n'mi 19YeriviTulTTITfliif1111011 LAD1115011thitgillIcV11101Ohl 	111Of11511011 

Ivi-)1014 

3. allh 	19VIT11 1411'41'11 1,11171111111/T141,1Y111-1 III 145 fl EYW °MAD VI 19IM.1,91'3 num; 

iht,116911131urtnIllaT:191andluacumq) 

4. icv15Kyirggiviiiii115Fw191Ol11451611f1fM 

'hi ' fTiAl Y11711 	Lh1.111 

5. Electronic Mail 191,01144Def1li59f1V3J1M5VII'ill1111$11111t1l11f1ilit'1951 

ITMITIN1 LIM,'Irfq111111 	GsSiTrrativianInihlietztaa,i4Orf1561J6101,4191111911111.MtVinlifl 

6. ITO LI bA f1cV11D11 fl (Electronic Classroom) L II 1 Old Mr1D1-1 (Virtual 

Classroom) ilcil1lii3J11WU013J11191/101SiJ11-d21e1ltW10E1191n1J11 UNIX LLI:m0,1111180f1L111,1 2 

1111^1I91fJ2/3 IM\naLillaTIA111010fOliciTc1,111LVVID4Ocill '611 1/3 TD•nal9i.1,140611D11:1110f1ctilifil41 

01,1 t510:v a 14 	J1501 	n 	 c,i'a fin 1191D 11 

7. 401?0,106LAIVV150cil Ili( (Electronic Library) 111iIIITIAVTIlflilf1111411111111-TAD% 

TTO1V1),916011111191/101A1Milliall1V110 LLM",61Ja1111.9911qt111111J111-11,101A)EJWI,'61if1111' LLM;V11115t1 

ficuviivicalRoTinuctidAlcu YilIflfINni7Tiqaulrivriarti4-nif-niumd9nnun5ioll-fluni5 

Aqvia4DV-15 viu-i-vanflimiTinri'lvinaqticwofllf1151T1141rIlabld (e-mail) 

11411 2IOdrt1111.11,Lav1tituaan 1,Mtl91111f1159151W1101I 24 4-31111 
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ItatilflAiJOD1-1/110111 2 	vIticticuqvauttat,i4fnut-pltmmnht,IlifictIF11111/11,103JitiliVID4  

lifiiinchrm-,14rAiani5915-3nitilcuiviAcu fill4f115i11111111151itiltit5511q1W.14011411a1DtilleaDEJ 

 F 	iffitlit19511:411J1 ilf115F19Wiafiufltiff1913J11fl'ilcalifllfl1101,1 
10 12 il411 1 	i  

vinninFl'01Mc̀111411151t,/f1113JVccf,911 	1TA1,111151,1f115 VD141.idET11111iDElf119i)  f115111 

1115Y11111,161JM5i1011611D10,111q Nminfinlitirwpfl-ii131314o9sCi4qtActiriltn 

Zfl (Kurubacak) ( 2000 : 3125-A. )19WitTintUlF16014801491DMInclAMIVIii 1f1 

giniVitYlli91114IMJ1EfifYlilrliNEJ9f1-1 11,1111111Y101Avtli19111ffirrVii'clowcyl 4-rinv 23 MI IlatiADfl 

ir3i11lit1f681-111441113111Afl 6 	PIEJWil1f1JilaD111156M,11111111.111D1 Barman 	Milheim 111 

f1159151VDIJTM115VD1-1 EfillIfIlM141tfltk,;f1T11553;114518'19S1 IqUilf1111 3 411-AD 1151'Vel1111541M,' 

iif11121,1111f1D111311.9104/MlenitiCitY14111,11.11J 	 ttat,ifililinfllf111,1f1158014 

Doculail 	 plaucualpfi1Jn15nottoolflal nemiumitniaiqlvail itacLif11511f151til 

4Df1T11111010014f11-1611,11 11-1f115DiN51011,11.15tall4c4119 LiDM1f161111^11J-il 48E1149SOUTIITAVIO: 

001,195DUChl-IflIgh141011`11101fllithOE,J:11015 

riEJUDD141fl&11flfl'ilf115villicurJun9:milmciicuti acdtLIJUTD1111/CiEJVUUMULIIJUlliaiklf115k 

FiNVITIJVIVI9i111 	
alluviplwoutIbir; 

115timstcfv-inticuLIIITYITIAlf11f15114f1154fllil tiaticall-11-1111114f115hlilltiniiiugAsiDlcd 

11115111 Karolick) ( 200 : 5096-A.) InfIllif1113J1,4111161101PnicsiOdnffilf115t1111,1 

V11115flilitilf1115n.1111601061,14101J1161111111-1t1U 3 

	

.115,tnvi lAtfi J'ilocurilln 	 3Tf15 	unou 14 11,1111111r En Aiti 	a' arm 

perifigiiiklf115fiD f11511MllvilLADUltli'DJ114f11511PIJIAT14,11'illbc001411M,',fltlit: clf1411.1 

itanialni51431m5oilumAiiimAivtiunivnallicoi-mtrfilvidi 

f1151.1if1150611111fillaiEJIM14tmlilliaii41,1vpiiwniu-N11115 f16016141Y104tilin 

Iltrilf11514M1110f11JflD0fifiliatt71014D161J0:11011 513.11/1141invun-milciiitntim,dincla 

nnircurilculfutfiqin um,if115491f1154-mnaittatnillfyifIlit,111016i1b14 6̀95")04f11513U14114  

4D1rinnht6f1if1110111 flilloliancdnvin9IfiurFiniiiinAnyultruiruviu 

fly( Sun) ( 2001: 4521-A.) 1144111110,1J1J41a011111D0fliblM1115VMURTYITIJM5n81-11111  

VCD1-1111 illAqt1V3)lltt1J1JR151%40511J511Jl3)mpi141t9iv 1,1,11Uq15'n111111115111J511J663p,1_114 4 

141,tfi 4D3,,,a1152)AsinAlttitnlYaltuni5g15-N f1151411ODflt1111ff115VDIAlili11111/1,10141114 
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t11111411TVIT11 trillfilV941.Mtrirlf1114Iaii199Mmi'cuuvanucwillf11,111*T1-1 tin'llf171t,laficV111 

6U0111.111141f101i1111111tVIJUM:rillAtIlt, flOUT11411!J1461101 fIlIDDMIJUMITITIATIlitIllY18011111,11'11.1  

rAM11150fllillltril fl116.01,1f111VD14111,11'illfrDOMIJIM-1111.1111.141f101fIlIVOLICriNkiliA laittlai 

aDflIA11119111.11V111,1i11-1111,tf10161JD1111111ilDlihSOf1 ILIJIJilflD1T0131flitall'if1111 6  (Dick and 

Carey) fli  111:1111114111 flii /91 Vilc14111n1011c11^11J1J1fliiiq'91t10 6111110 VII ft 1V(col il  111111`.',VI111,1 lit-151 VII 

111011111,f151t1:f0011 1.1)fl`,1,'f111A0141,1.M,IAIMO1f111V011 i'314111a,M011i11111110 EJiiq9ifia filltilEY1440 

cliqrf011 lanTiniitilmu-ii bituSrlijailvgint199511InilQrhicuie3J1f1flq91 ilM.'if111111119101 

IJInS1f1114D-i1 11.111.141f101fillOantliJilf111VOWVINt1 Ithvantirmicuni7aontimittarvinvini7 

VD111JIMil 

cli'lltf105'0111 (Sondgeroth) ( 2003:5811-A.) latTkilf1110D111,1111J72,11J1J e-Learning I910i1 

ivitlilltrrlfiA000f1111_111121,1J1J e-Learning Iflti141111111.16h3,1a1ntlit113J fillifllilllitiY111 

Ivilhvifinnium,i4iir11/111AtialiqnulilDDfltdc14 2 411,111.M,1 6Lun419T1Otill'iiiiincwilutwinvill 

fill 2 n9:11 f19:111.1111 1J1 t,' f1DU A UV In ;M1101131115' ii In fili 1 um; Th1f11511f101J 1 11 n419T1DtillliTc.', 

14f11111cfalltnfilfihnilY1611D1f117eni,11014faD11111 ItfltitinilvfiluanNutimi f1:11i1VD1 

IhtflOIJAUr11011311174114tYlflilliflTJV17V141,1rIff iilliflliltiMilAllEYIATM14111(1frilfl ilWillIfY)1111 

LiiEnf11J5tIncirillal1lilflifiklf1111,11f1171MitcYi e-Learning TIM1114f11111^11Yil DlfieflIvill 9 1.111,1 

f1113Jihfit1J61101 e-Learning tiM,'AD'iActlfniL4-Acallkliclanc4011.1 iqUilictriActintflllii\iltl 

UM1117V1ItTNIYIJIt,1111ili e-Learning 14Tilf11191191R1d1W.,41JIVIDEillVAll'ItITn1114141f1fIllill  

111f116111filAT16611D1111MICITA9Se-Learning 11VITI-,fiJi rill111951M VrtilliiifIcillitnOlfif17FVflt.',1,4  

iiillern e-Learning IT1911,46-iociht,109511Dd111.11f1111U ADillbriltilT11,1111791191 ti,atf111011.1 

W1flf11114 e-Learning 



A 
1J T111 3 

Ti61tilunil'gti 

f1151i/E1f1116,1111fI15ii'013511MD11:1401TAJ1411J1/11011  e-Learning 41111-altilAf(1Viqi"  
, 	 fiq 5) 	4 

ViiintiltJUNflillltilificlilllfIlICitYVi01,1801-11bM1141&J1,1611D11,TfIlmliTh VICIJY1bIE11,1 e-Learning 
w 	 A' 

fivlicunilownrfoli tlMiiqfl'r3J1111101VUO11:11114111,11t1911n1fit.Y14 e-Learning 1N1,11114 

fltilAff1M4 ifluillitinnhottfitnfiuMiitcrivni7Wefii1W1cdd 
. 

1. ihnfin5to.t0,wi-)otril 
4 

2. 7t4itiillfli1WEJ 

3. tf1101flOchillilf1159i'EJ 

4. fillbfilJITIMIJITOV 

5. 1115"Itf151,̀,111403p 

3.1 IhnilfiliAtf19:1161-30t111 

Ii5:,,'GrMi'l'199NWalbliticafl4f11,11U,'"infitIltill911 CII M1,1,1i101,1801419511tflff,*( 1 

ifillillinfl5 flil,ff,19fl ìf('311753J01V194 11111i1101A1t1bIrlflillid611911J1f1MI11111̂ 1 9'Jf11508111 

g  
2555 cinflt,11,1-11„11^11-12ThfliklfilMlilfl'iltflililli 50% al,11,TfliifIliliiiinf,LVW14111,1111,11,111 

1  fli191g1VVIi9hfl'il 10 frcti,1,11,11,1 T1flf1,1,1,VULAJ 20 f1,1 1)t,1,114) i'Ji11111-1 285 flu 
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q wq

a 111TVWD1191111/1814 e-Leaning 1A1 4111111lin
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tY)  ( 1 : 1 ) 

1111,117110f1111111f1CitYall  1/2555 4114-)14 3 flu IOMADfILLIJIMit,91cafliifIliiiiJ'f1=1114414,,T9 114 

flEmfr16(O15911fl'iltflflicYi 50% allIcatllffIchilillifIt',11:W1,141-11TWIlllfliroliTIVI'914V11fl'il 10 fInt141,1 
,4 

91f1f1ni,141a13J 20 fint`WW) tia(nIfigilpii9innilliiirairict4 e-Learning WW111,1 ti,A)--31111TOVu fl 

3.J TIATM111 
w 

2) 113.19T-)atillt14114f-111111fl0,11911J1116- 01-1 e-Learning 1i 121141,11.11JfIlJtAfl (1 : 

10) LIIIIIT11411111111flatniii 1/2555 411 -u 10 flu thilfidliiciritliin e-Learning 411111,1 iqtJ 

thfILIIJIJM,1111fIrffIllicill ilfl,ttb111,141q111fltilffilfrAi'011flill,f1t11 50% ahlqiiiiM,1 1.0411 

.4)  
clA11411111/111f1619151VOli'llifl'il 10 f1"1,11,1,114 "lflfit'ittcLITIAJ 20 fl`,11,1,141,0 tiAiarimniltipminfli514 

0I 
lalfin e-Learning111-111111,1A111401p111`611111 
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01  f11111fff01MT11.1_119113A014f1111/1q01 

X tt1/11,1f111110101riti141.1111014 e-Learning 4'30014101 

02  f111110f101JONIAJ19111.111A:If111111qfl01 

1.11101J1i1E111Nff111111ffiDIM,11-ill 01  UM', 02  
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3) f1:117Tiatillc71191114f111110M01111f1V14111 LNIcafirimil flifinfai 2/2555 inrni 
, 

30 fill iqt_11,10110,1111b91:AlcafIrifilililiit12,1 1.1,1411414111,1f16191fMlifil lfl'ilfliU4  50% Iii' LlOil 
 

111101f101113'n91041a2i'Varf1119`11 V:i T01-liqt11911J11Cit114 e-Learning 11
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11111,1f16191f1V171i 1010 

fillIff11414'300111.01140f1Mliin b11101111hillif111^1=`,-ivqfn1111111^101911Ailf111141J11801,1 

e-Learning 1/
g  

141U 

3.2 9161611-H111 (61IEJ 

rPiit114411,1114f117"iiitli0E1r414A0L11121:1 

3.2.1 ilf11191ip191f140VOIJITibttThfl 1 illITIrIffT11 611010114Nf15(itY1i1fl'i1 

50 % 1/1J-illifI(f11111.111,111(t11/11flti101filf171illial 1111,10191011Jd 1) f1111,1,0floii115.tf101J 2)f111 

117161A11V01V3J141,1t11 3)filii.1111t11"  4)013Jf111 UM,' 5)fi15f11,f,T1E1f11Ail 

3.2.2 00fIttlilif1111i0W1191flth11M0114Tilf111111qViDlifiDlIfiEJ14 	tM2,11 Ail a t11,1 

g 	 q g el 
ing ii till e-Learning 1A1141114 fl iiigfrlr1"94 al 1140111501f115,1W119iTIJIn1011 	fillYilfilvral 

vancptif fiiillApti'l affIlfIllikft'f111fIlnitifilA'l 

f-111/Y1 3.1 1,M1f11100f111,111Jf1111i/E1 1iTlar.11,1 e-Learning1114111fltilAftlnif  

A' 
3.2.3 clli'ficiilf111Vf11111/Citill e-Learning 111,1111-MealffiVa C11.11,1 VDO LI,M11f111V1014 

A 
1,140111101 1) f1111,1,E1f19TTLIT,t1,f101J 2) 111114141A11V01V1111_11dt 3) f11ii311j1(ll 4) OVIJfIlI 1,1,flt,' 5) 

f111f1U,1 91E1filA/1 1111UviMA01f192,'Vpi-mtilltilli -Wililiim0119-iniuliJaoin 41,10Q:ilium-Ili 

t1111-MTNJ11011.110111 ii9r,11911-)otilluinctIatirviill pgin6f1amtilCitr1401f1bv1111,11 0111) 

401f111 Vilarc11111f191.1,00f191flialanitii015t1141,LAttilfl'311J4101f1111J01rgitAlUlrlii011  e- 
4, 	 4' v 	 4, 

Learning a1.11111f16191ffiff91i'LLIJIJ VDO 11 eit1lan1114/111^11,M(:.' 1,1'01 UM,1111491014f1151,111,ff110 

iff1J011911 Priiit1141111fIllfilt1 f111111V11101,110111 1,1,M,1 0`fiatillitIviThoillG1 Lì_111 File VDO 114 
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linvnIgnillufmatni-39sittfiffjSiv( 1 irimiliiflIf17 

It171t,'Ii'Lli'011141,111,11151LtflfltlA'V 1 

Vrf1111111CiEnd e-Learning 111111,1fliTiMMI4 

1) f115LtE1 fN1'llhnIDIJ 

2) 1117ctilfilA'1VOlVallptil 

3) filr%cptidi 

4) ff3Jf117/0MJf117 

5) f115417t,''O1elfi1At'l 

MIADP,11,9ff1'a1f161J, 3 `dill 

1'elqfl01197 e-Learning LLIJUNlen 

1/1qfl01191e-Learning f11.11A11 

ri'unicNtif091 

cIM01191 e-Learning f*J1Vitij 

f1T1IT1 3.2 ibffq\911110011f115VffilbMtliTa4l1llciliitYll e-Learning 1^11-179114fltilAg11A4 
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YlflVfOlifl -nuarviculiwitiloffirroifiauriou 

fill11,191f13J91')Otill illn1,1 30 flii! 

9/ 
IfIO1191e-Learning WW1111f16:191f11M4 

tfilifInt141-11nirillat114( E1 ) 

 

1,111191`c1,11,141,11141iin(E2 ) 

   

1 

e-Learning MI-1TM 

1111"111 3.3 bl,V911 611140DIAMTVWD1141JY1riend e-Learning1114114f1619101M4 

3.3 tnialfialuniiia 

tfitalrJacirilfluni7li/Eith,tnaid-m 

1. 1.111ri 	e-Learning 111.4111-1f161qinfr9li?  

2. 1,1111111qVf0111A11411LIfl@VIK1Mli fief`- 	J14 

3. br1J9J1/101VIDIJI1141114flEmfr111Ai 1mAilatn,1 

4. LLIJ1J -31w1-3111i1,91A149 6110111fIrifIckiliiilviDf115141J`Vlen e-Learning 1114211W 

StiiVIMflfl (Likert Scale) 

tfliolilatlflunillii1fIlli1:61110M,1(60919111d 

3.3.1 licnritYW e-Learning 411114fliTiAilirfqi?  

VDO ttrM,913101114111114 117,c,1 f10 1J 	5 ITTITO 

https://www.youtube.comlchannel/UCrp9Gmx3A2vVMJgWQd8FySw   

1.ni5hhonvi-nJudina1J 

2. 11111fifilAilffD1VtincIldi 

3. fi 1 irlYip 

4. VfLf111/0V3V111 

5. f111f1I,'AltifilAvl 
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filltInKIIJIr.f10111^1111413J (Factorization) 

fl1ItteffloiTd1,cr,f109J1A1111411JY1V113,115fitteJf114T1aiitru1dil9 ciiiitatifilS:loilLtd 2 

Isl 
ttflnJ1fIfYil 2 V11115"tliltrWfl mq

.,
114 

nintorwimhti flmirripilileuacd x2  + bx + c = 0 VDO 11 VI'')Odil 

https://www.youtube.com/watch?feature=player_detailpage&v=bFgKLnj06_k  

91'Mthli1 1 x2  + 5x + 6 

https://www.youtube.com/watch?feature=player_detailpage&v=Yoy4M6TkqYk  

di 1 `11 2 x2  + 7x + 6 

https://www.youtube.com/watch?feature=player_detailpage&v=J4H3sDypg6c  

9i)adilil 3 x2  — 7x +12 

https://www.youtube.com/watch?feature=player_detailpage&v=orjZqix8Apc  

91'3 d 1 4 x2  —8x +12 

https://www.youtube.com/watch?feature=player_detailpage&v=VAgMem7o9vo  

5 x2  —13x+12 

https://www.youtube.corn/watch?feature=player_detailpage&v=7wGRzaQcApY  

91') th 6 x2  +17x-18 

https://www.youtube.com/watch?feature=player_detailpage&v=RYHE28UZzPw  

6'-)adilirl 7 x2  —17x-18 

https://www.youtube.com/watch?feature=player_detailpage&v=t1OuH_2Tt9A  

8 x2  — 7x —18 

https://www.youtube.com/watch?feature=player_detailpage&v=7JaN53VfDSw  

9T-3ad1lcil 9 x2  + 7x —18 

https://www.youtube.com/watch?feature=player_detailpage&v=wc3Lc4iA3x8  

10 x2  —3x —18 

https://www.youtube.com/watch?feature=player_detailpage&v=AT7EyrewKQ4  

vi'm 	x2  + 3x —18 

1.2 MILLUflilninflO11111114111111211 axe  +bx +c = 0 VDO 6 o1'-JOtill 

1 5x2  —11x+6 

https://www.youtube.com/watch?feature=player_detailpage&v=Dy-ZAnGHr5Q  

91)0 	2 5x2  —31x + 6 
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https://www.youtube.com/watch?feature=player_detailpage&v=Dy-ZAnGHr5Q  

9•T')Ddlliti 3 5x2  —17x + 6 

https://www.youtube.com/watch?feature=player_detailpage&v=1WCK0h94qeQ  

11̀ ')atillcill  4 5x2  —13x + 6 

https://www.youtube.comiwatch?feature=player_detailpage&v=n2QvsMHA6cA 

5 8x2  +26x-7 

https://www.youtube.com/watch?feature=player_detailpage&v=G19jmrZmFXE  

9T-mti1lfil 6 15x2  —16x-7 

1.3 fl1ntdf1i1'AnflacL11111`011114211NMi1lf11AilVf01 VDO 2 91'Mti1l 

https://www.youtube.com/watch?feature=player_detailpage&v=HLzgNE18kTc  

x2 -4 

T1'3Otillc71 2 x2  —16y2  

1.4 f1111,t0f16111hcd.,11MY11111,1111114VJN 9Y3fInt,id1lf11A'1V113J fJ VDO 2 011')Ori1l 

https://www.youtube.com/watch?feature=player_detailpage&v=p19xvfX7z58  

1 x3  +27 

9T-) a ti 1 I CI'  2 a3  —64 

1.5 fli7tbEffl$1)1152,/f101111111,111.1iqUf115i'1if141J 	VDO 5 OT-)Otill 

911'30 	1 5(a —b)+3(b — a) 

https://www.youtube.com/watch?feature=player_detailpage&v=1-4UDomDqok  

$i'')DEjilii 2 rq — 2rq + 5q — 10 p 

https://www.youtube.com/watch?feature=player_detailpage&v=7KUPjNtPbOo  

9T-mtillii 3 x2  + 6x + 9 —9y2  

https://www.youtube.com/watch?feature=player_detailpage&v=Tzlo_wbQPYs  

91')eUt11lill 4 3ax2  —27ay2  

https://www.youtube.com/watch?feature=player_detailpage&v=TB5ulfWHIYI  

5 12ax2  —14ax —40a 

9111 J1 6 x4  — 2x3  —13x2  +14x + 24 

1.6 n1ltton9T-nhtmolnAni1niffi x rifilAiluinn-ii 2 VDO 4 ViiDdll 

https://www.youtube.com/watch?feature=player_detailpage&v=29gLTM4smfM  

911-)Ot11lil 1 x3  + 6x2  +12x + 8 

https://www.youtube.com/watch?feature=player_detailpage&v=P2h9YYVp8xo   
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9T-mti-A 2 x3  — 5x2  + 2x + 8 

https://www.youtube.comiwatch?feature=player_detailpage&v=iHs_hofb5mQ  

911']DdlA 3 x3  + 6x2  +12x+ 8 

https://wvvw.youtube.com/watch?feature=player_detailpage&v=j6D-FSj14Ys  

9T-)ati-A 4 x4  —5x2  + 4 

2) filliilfilX,MOMJ111t11 

19114 VDO ttV(qlf117Dicilltffn111113J1t161101filifiMpac'tiji1lind 5 9T-1061 

https://www.youtube.com/watch?feature=player_detailpage&v=HSXtbWHh520  

oi-mtillii 1 x2  +2x-3 

https://www.youtube.com/watch?feature=player_detailpage&v=M_Rtle8KGCY  

gimdilii 2 x2  + 6x + 8 

https://www.youtube.com/watch?feature=player_detailpage&v=GFTrZ4buqqg  

91'')Deillc; 3 x2  — 4x + 5 

https://www.youtube.com/watch?feature=player_detailpage&v=IyYcObnvDCO  

i  Vi'Mtillrrl 4 x2  —5x+ 2 

https://www.youtube.com/watch?feature=player  detailpage&v=IEZO1HN6dLs 

911-)ad11`75 x2  —x+1 

3) ti 1 ailn11 ill 

bt14 VDO ttVq1f115Di9J1V1113J113J1d1101filih.11,11t1di 31i114111 1 illOtill 

https://www.youtube.com/watch?feature=player_detailpage&v=48Y5rakH5nM  

1.xl < a 

I x +31 

lx1 < 2 

12 — xl 

lx-1l < 2 

4) ffl1f11111=efflIfilltMlIfilltilfil 

tilt! VDO btrfq1f1156i1J1F1M13J9IIJ10611011115111f116U01DVI1f115 T14114T14 6 6'11')Ddil 

https://www.youtube.com/watch?v=Z_XX4cmcYpA  

911')Ddiliti 1 x(x — 2) <0 

https://www.youtube.com/watch?v=M_KzmDnk6bM  
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1-)3tillii 2 (x —1)(x + 3) _>.. 0 

https://www.youtube.com/watch?feature=playerdetailpage&v=TVPrFiBbs5Y  

vi-) a ti 1 1 il 3 x2  (x2  — 4) > 0 

https://wvvw.youtube.com/watch?feature=player_detailpage&v=J0fp3D9JyJo  

x 
91"10d1lifl 4 	 >0 

(x + 3)(x — 2) 

https ://www.youtube. com/watch?feature=player_detailpage&v=Hq  1 KzHj KFag 

—x 
911'3ad1111 5 	 > 0 

(x + 3)(x — 2) 

https://www.youtube.com/watch?feature=player_detailpage&v=JINynWFQr1U  

911-10diA 6 	(x  +1)  	< 0 
(1— x)(3 + x) 

5) fillflIc.',t1E1filA:9 

tifill VDO LI,V9--11fIl5di1116f115f1121061A1111D1 (a + b)n  UM,' (a — b)"  

https://www.youtube.com/watch?v=JINynWFQr1U  

(a + V 

(a + b)1  

(a + b) 2  

(a + b)3  

A' 
3.3.2 tt1J1J111qVCD111"11,11111f1f1191fIlMli flOcIA01-1 

1.1.1 IffillIJY191ValfifTqNflihnptymnilfityutouiuuttmliA18014L111 bA D1 

1) fIllttrJf19TTL15(c,1f1DIJ 2) f1151,7161A/lrfOlf(111,11di 3) filiinpdt 4) V3Jf111/OffIlf111 IlAt5) MS 

f15cct,'10f-i1 il Lt14151/OVIDIJUIJIJIhirti 95i4flLIADfIVIDIJ 4 91TADfl 4114'314 20 40 (1.11f1Ninfl) ij 

., 4, 
110=060N1I 

11 J) 	 fiau 	vt Ail 

1)11.1JUT191VOMY151.1,0fWTTLIT(1,MOIJ 	 8 	5 

2) b1,111YINV011nilliifilA:m1rfanpflci iicwlcu 	3 	2 

3) ILIJUllqVfOUNflfil&liptl, illnli 	 3 	2 

4) 1.1,1FIJINVOIM1Jf1151MI'DMJ1111 	 13 	9 

5) lblYinflqrf011t117f1V,',910611 	 3 	2 

I'DJUIJIYMMOU111,12114f1649101V914 	 30 	20 
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4111-314 30 41,1111qflD11916/1111fIrff111V1IliliflaJ 

MD14114-J11 38 f11-1 b1N eJ111 X11 P f11 r td-r111n15t-TtAan 3.11 20 (151D 	P 	0.2 - 0.8 

r 

PrAieJlAilfrnfigtaDfltrIlirliqffDIJ 31filf1')11161f1lEJ (p) 0.23 - 0.78 iTtni4 20 4D 

1f11,11,11(11f115itf151Afilf11111t401111,19JaltrIJUTN1 VD11  (r„) IlEft9Irf915tD1 ItAD4 59s1491ircw 
e  

(Kuder Richardson) KR -20 iqeJil'Nfil5f11191f151ti,10.11V1 

k{1  Epq}  
I-,t = 

k — 1 2 
S., 

20 1  7.63 
I',t = 	 

	

20 —1 	24.18 

rtt  = 0.72 
v  

filf1711114MTW9ifilit1J1JY1qVfD1111114 0.72 tbVfll'i"140VCD119plcilliltitDVOli ciiilfilf1-313J 

A 4. 9) 
DIJ1-1191Z1 

tt ilATIJIANIVDIJ41l-new 20 6191D 191tclicw9Tarf011fiD1411014 (Pre-Test) Tlf1111,1VI)1140VOIJ 

f1 61114111 VrAID191,AIADVOIMAVitYl4 (Post-Test) b' fl 1 9p1 frwyt4 20 40 

f115Vfi'llIbUltilqrfOcltr41,111,1f16101friV(914dO c-Iiitnil (Pre-Test) tM2,141b5eS14 (Post-Test) 

btM111)&1'11111^1`71 3.4 

3.2.3 f1"15Vi'llti,Ifiliqfl'113J1/111101 

trIttliqf1113TVITIDGkviDlrY113014 e-Leaning 14111-ifltAf1V015  b1r1atIJIALf191 

M.flfl (Likert Scale) 	5 91-HSDfl 411,1714 10 6liD kc̀ii1440tilt11111351i1,13J11,1(111111Y3f1) 

14flt,11,1,11A114 

Int-iiiqq 	lchnrucu 	5 

1.11f1 	 113f1,11,141.4 	4 

1111,1f1M1 	111)M,1 01,11,1 	3 

IIDU 	11Tf12',11.1,111 	2 

9/ A 
TIDEYVIqfl 	Icilif121,14,1414 	1 

2( 	 1r 	,' 
f115elltbillliqf1711.11111101T0101JYlatill e-Learning 1^111711-1t16191K1M11 3J9J1491D1,1f117 

ffi'l•il 1111^S; 3.4 



61L6'0111,1,111111N1VITIJ411.4'314 20 ITO `VIVA 1f1113J01f1 ilfil p l'i'll'ill 0.2-0.8 

* 

* 

VfiltaniTlAV011iA1141111flEtqffini'i1WYW 30ITO 

11,1/201 111,1102 111:1103 11lhe14 111,1/205 7 'DJ 

9, 
76110 5 40 6 19J'a 7 ITO 591)a 30 641D 

9) 	 1 	 e . 	 5, 
miltIllifilqVi'D111/141111flicolfflVf9159114'31,1 20 ale) (Pre-test) 

111,1101 111-1-M2 1111-383 111:1'304 111h05 l'A1 

5 611)0 3 4D 4 'IJO 5 61110 3 Ii) 20 1TD 

ellttillYINVOIAVIATI14111'11-1 20 ITO (Prot-test) 

111:1101 111h62 111118 3 111,1/204 11'd105 7'M 

5 ITO 3 40 4J) 5 J3 3 6111t) 20J) 

v A 
trywaNtytn951f1,13 `611.4 

* 
5) 

`110 M11951111JMIVOU 38 fr4 

* 
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A 	 , 	 A' 
f1111111 3.4 ttn161JIMOI-IfIlTafilbbIJIM1VOIFITWITWflti101ff1VOli'fiacwrit1140,M11A/lritYW 
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ilm1itati6r15t1Nal4rffilli1J1mo1Jt111J 

vfiltamiqfyraiillyo`k 

mcwoOstrrintwiJi1ucdp 

IM01199s) fllit'AfliciJi1J1111 

q 54.4 
MIMI 3.5 UM111115rff 1111,1J1J51M13J111110 MilIJODUTliit114 e-Learning111-11111fli,101filf(94 

riTWEJIAilf115V1511MiliiffITIMITIAIDWOUTliitYLI e-Learning 11111111f1610101V94 

111-19101,1q114 

1) efflliltDfM15 4151 umi,11culit1 i1l tillEn6Alficuf5rf51lttiniva1t1arTqn-ymill 

2) V1110,111Ji91M11111111019 iqtJfillilavITAlacct,/€641f113J ilToi0f115191 clirritYlA 

e-Learning 111,1111-1f161911111714 IN11441t113J11flitrilaTWT1-1 10 91)0 

L=61TOMLID="1,M-Ifilfillicdflaltilq 

3) ctilitlilliqfiraJcalri01%VffiarStirriV, 3 TiliVrAlOckl5illifYMJI,111J1t,'VNAMtleiT 

4) 1,710,1JIM'011f111J5IM1111111^10191`11`VWD114611f114f1Y71f1151JT1J11116ntilt1111 

5) iiMiltrinirfOlitiThiqtYMATIOGhtcAlehniifliifW,WV191flalVielcd 

3.4 nillt-lullcul-nriimp 

P!,iiiiJUIVAu5-m5--m91103p3J1If151,114i1Vialciicti 

3.4.1 Friit1114771f11MIVOlifiallat114 (Pre-Test) IWA9ILLII1J5111112114'1951flififfilVOi"  

YI frii'eMf1141-1 	Vf 11 !MIA irEJ 95114 f171011i111 MA 20 611)D 191Miciii 45 II 	1 E1111)  

f111411Deill 30 fill (11111,TflifIliTiltf1=1-11414114111-0160101Mlifl'il i'DOM' 50) 

3.4.2 f111119M01 1,41ilf115CifY144")8 	e-Learning 1/141111f16,10filVV15 1,10f1M1 

atillitlynt,12,1M1 4 	1^1101161.11ilf1f1551J3J1filrIlfflflalklilf11:5115'nla:f,tfillfl,cf,tr141,1 
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i'lf1111J 	 1,401 1) fIll'ittlf19111111n1011 2) fIlI crilfilAilff01MJ cleptil 3) f11ifA5t-11 4) 

OMJf115 U 	5) 1111f15t',910fi11 

3.4.3 flli'0141,11f11511qVIDIJI1A111:1011 (Post-Test) 111144aVIDIJUIJIJthlit.19f criqlSOf19101J 

iicwyw 209TO 19b'1 1cV71 45 Mil'  

3.4.4 If15It',11111111,̀11:ill'ill111611011YVICifJ14 e-Learning 111-11111f16191g1V191if' iqt1f1151,71 

flt,11111-Ifif1751J12.11"i111101-1(Ei) 	I,W21,f1,,11,t1TWVOIJII,Intict-d(E2) 	11191f1512111111.1ntiffrifITIA1 

111/1n EMI e-Learning 4111114flillqffirfOli19101911,flilt4MTIJiivIJill` (E1  / E2) 	80/80 

3.4.5 YlqrfOlJn3191,,111-liqtlf11119.1101Jbc71011f111b111-Ifinint11-1 (Pre-Test) ttM,11,tba-114 

t1 LI (Post-Test) 

3.4.6 iwillailltiDcW0f11514 'Man e-Learning 4141114fliTolfilVf94 iqt.1111)  

caflilf1111flIJcilqflO101091t1filVfallt113J biAlDiffM13J111110191n9.101J116-614  e-Learning 414114 

3.5 D1191,f111V1111101JA 
ova 9) 

rriiifJ91,f17Tt,'IROVIM191l,f1101f101ciAl4T91On9J5Lbf153AltIlall Excel 	spss 

114f15111512440;p111f15101A„1 
 

14  

3.5.1 If151Afli111111^16UNUTYIJINV011 

1) itf151V1140VOU71040 	 (p) tt=fil611-1194111-111 (r) 
, 

2)111d1f1'113JADI14 (Reliability) 9J011,1111fil1qVCDIJ Iq019951171111,qai?  51f15So1 1d 

(G. F. Kuder and M.W. Richardson) KR 20 

3.5.2 If151,t,11flt11/111^1 611OlttlY1J5IMMFIqb1114  

1) 5'ifIllnIV11611419411.11f1 (r) 9M11110M111191M,11.1411f111Z1LbMv, f141J 41  25 % 

411411-diqt1191Z915 t-test tgaf1401 Jf11 t 411,1,9i 1.75 TV blJ 

2) iiifilfniUtill tilIWAGMAT,1:Fi cifittOMAli (Coefficent Alpha) 1,9ifiiihnilti 

FfyittamAli 0.72 
9) 

3.5.3 111514-nba',FITIi1111111D11J1Int114 e-Learning111-11114fli,191filMlif  4-36 E1/E2  

3.5.4 fitfllit 	 e-Learning al-11114fItilAff1V914 IqU19SfiltP&J 

tfl'Ufli1191 (Arithmetic Mean) 1,1)M1,fi1iTI-11i1011.111-13J1A11111  (Standard Deviation) 

3.5.5 1110VDI.JVInihil11qfJf115t1r5f19Jbilfi1JtInt1,11.1fiD1,1CitYLI (Pre-Test) 1,Mti,f1:11,11,1411 

IIA:913e_114 (Post-Test) IqEJ14 t-test 
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emnil-Inlin14;atin 

144itficunimulilloacu tmtL„ir,,,17-)itJ1141(11f115thg115'31J5U6tTal,ptt4-niiNfl 

L'o 	c 	ea, dc,'  

6U011VMAI-17101-11J1111f115')If15111 1,N11`W 

1. f11591,f171241JVA1'1if111111011JYIn'til,1 e-Learning1^111'114PttffIPVIMlf 

2. riritillli1tYlit1113JVA111111.4fItilffriVIV1i''fi01,16. 011=11A:9801,1 

39 

3. M11111111D1T 6U0114fIfff1111TMADIJY1IMJ14 e-LearninglArtilrldAtT01911Zfrlf 

3, 
fill'ilf151,1114OlgtLoiM,'9101,1 

4.1 fill'Ifillnlidn'ailigilcilt011J111,1211.1 e-Learning 

fli511111U,'Fraf1111611D11_111n1J14 	e-Learning 	1N1.lr11.01670.1PV1 2f 	f11511f151((n1111 

1112,'Ffcaf1111601f152,11n11017 iqeJ191f1=1,11-1T1f1f1171ili1W1513J5V1I'illiin ( E1  ) t-Tu 

th,ct',FfTif111/ 61101NflA'cV4 "lf1f115illbtlrItYlflrfalY141CitYW (E2 )IflE11911f1t114fl'I11Jil1JTIA (E1 /E2) 

Prii11141i1f115LfIcIJ403Ju MlflfillcVlqVfainha.,'FfIllii111AMOlf115110f101flif1V114111 %I./10151A 4.1 

911111f1;  4.1 btMllfiith21:ircliii111161JalflU,1 1111-1f115 (E1 ) 

fli51Nf101flifIfi1-i1ln1Olf13J1WO14111TIA 30 ft! 

flt1b1,1140,1Jcalf11;N( E1 )/( E2  

fInt1414t11114111vrq(20 fln1111-0 

1 17 
2 19 
3 18 
4 18 
5 16 
6 15 
7 18 
8 19 
9 18 

10 19 
11 18 
12 18 
13 18 
14 18 
15 19 
16 17 
17 18 

Mt/MUT-MU (20 fltlitclVW) 

1 16 
2 18 
3 15 
4 15 
5 14 
6 13 
7 17 
8 15 
9 18 

10 18 
11 16 
12 17 
13 16 
14 17 
15 16 
16 14 
17 15 
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Vii11411 4.1 (60) 
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f12,1t111-dbLIJalfAl(20 fint1114) 

18 18 
19 19 
20 16 
21 16 
22 18 

23 17 

24 18 
25 18 
26 20 

27 18 

28 18 

29 20 

30 17 
_ 
x 17.87 

Ei 89.33 

flnadurf011 (20 Milani) 

18 16 
19 16 
20 14 
21 13 
22 15 

23 14 

24 16 
25 14 
26 17 

27 15 

28 14 

29 19 

30 
_ 

15 

x 15.60 

E2 78.00 

- Ix 
n 

x aviwinLatriralRnIULLIJIArli0 1 

x LLYIUMAEIValAZ,1,11ALIJIJIIMI ra cti 

E tarui'atmvuoldit9.&Jalfiruutruulltictiiq 

E^ ttlrlIADEJne101flt141,IttinrirlqVDIJ 

100 100 
=17.87 

20 	 20 

r  
L., = X2  

110°-  

20 _ 	
=15.60

[1°- 

20 _ 

x = 

E = xl  = 89.33 

= 78.00 

"lf10-115. 11fl 4.1 111J-iith:,'FfTlifillAMOlf11`,11JTIVIll (E1 ) LLM-1.15:,ifYrif11116U01N'OT4 

(E2) ilf1:,1,1111,11101 El  ZNIfYil B2  tNi1151411114311:M1114f1111iittli calfIti flUM,111M1,91571701 

1J1fIfYil fiT14 E2  alfLtib141,11,100fli1111D191fIrritflAilMlilfT9111-1f1111111V011 
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4.2 i9ritrIJAM1f11114411114f16,1c1fi1ff914fieldriEn4=111X1110144M111,163111.1 e-Learning 
4' 
wurruneimprigA 

Tiiefl4clilfIlltiritYlatJUM'ittl-114dOUrieThlan4liitY146UOlfl:INT1Deill 411-n1430 

IflE1191 t-test 4Nfl -11,1A1711i1 4.2 

911111T1 4.2 tITN11f1t3134111101)flfin flitsJ (x) 1,MI'VVYWVIJElltirt4111071114 (SD) 6U01flnand 
cv .1 	 d 	 .4' 

1/11-1 01111fleiffilMli'  fialdien-IttMliNt5tY01')E11J`VILStIU e-Learning 	611D1f143J 

IMD1 114 TI-1 30 MI 

flnal141111114fltilorrirroi?  

fiMart-1(20 flt,'LL141-1) 

1 8 
2 6 
3 5 
4 7 
5 6 
6 5 
7 8 
8 7 
9 9 

10 8 
11 7 
12 6 
13 5 
14 7 
15 6 
16 4 
17 5 
18 8 
19 7 
20 6 
21 4 
22 5 
23 4 
24 6 
25 5 
26 8 
27 7 
28 6 
29 9 
30 _ 7 

x 6.3667 

SD 1.42595 

1iAlrini(20 finttrU) 

1 16 
2 18 
3 15 
4 15 
5 14 
6 13 
7 17 
8 15 
9 18 

10 18 
11 16 
12 17 
13 16 
14 17 
15 16 
16 14 
17 15 
18 16 
19 16 
20 14 
21 13 
22 15 
23 14 
24 16 
25 14 
26 17 
27 15 
28 14 
29 19 
30 _ 15 

x 15.6000 

SD 1.54474 
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0111,111 4.3 1.1.M11f1151/10VIDIJ X11 t-test 11D1M,11,11141/11,1111-1fliii71K1VV1i"f1DUILM.'11Avlii0144-30  

9) 

I1Y1arJ1.4 e-LearninglArtl`1101tTolPirIZ 	111flq;3.11/1MM114'114U 30 P14, 

Paired Samples Test 

Paired Differences t df Sig. (2-tailed) 

Mean Std. Deviation Std. Error Mean 

Pair 1 pre - post -9.23333 1.10433 .20162 -45.795 29 .000** 

** P<0.01 , * P<0.05 

9).41  
"lf191151171 4.3 clAlirilfint111,1f1'313J21/11111-1flti191filVfAfilliifict-IVflilfiallii01-10tillii 

ITU r°11 fignr111Vi745,,1 1J 0.01 

4.3 flT111114110196110,11Tfliit1111419109_1111111.11.1 e-Learning Cr11,13114F16401012404 

ctrafIlilfl1J9T-)0d111461411.1cV11,11.114 e-Learning -If 11,1n151.101411--mocutal 

14710,111JiwnlIJI-cm 	rifl'illJiiqtlicW101511i1 4.4 

A 
91151111 4.4 f111,PM1T1111111^101WUOlcafIgf11111113J9101JY1LTM4,  e-Learning INUSTLSPInIPPVIZ 

51E11115 x SD. flT111113J1E1 

1. fillIf115115501031f1-11114qt11,1 

2. Cift111.J551J1eJilfnlIJiflffil 

2'4 
3. VDO 11b110111f15011f1q11 

4. f1151971111i1f1-313JVco.v,Mfl 

5. LlaclifledU',41111:110illiTc1,109511 

6. Ifiltyud ri 	i-m'aniimilicamiliqi: 

7. lien ri fill di 'Al 4171 	fl'IT'fl 

8. uenriniVil'i-mYyi-vtioacul1 

9. Vf11151.11-7119J1M1,1411111411119fltbflMul&11,4 

10. V111115f11711111955A114c14111411,1"Pris0 1^11?1)  

	

4.32 	1.38 	111f1 

	

4.44 	1.45 	Intl 

	

4.52 	1.03 	111f11/11'0 

	

4.53 	0.84 	1.1111illq 
A 

	

4.52 	0.92 	1111111V1 

	

4.44 	1.03 	3.11f1 

	

4.58 	0.72 	3,11fIckq 

	

4.48 	1.15 	3J1f1 

	

4.44 	0.81 	111f1 

	

4.10 
	

1.38 
	

111f1 

4.44 1.07 2J1f1 
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,49' 
"If1911111171 4.5 btrfAlinlfliifIlililf111thigt111-10i01.JY1t12J14 e-Learning 1A11111,1 

P6.01PitIZG1f IMMIJOT11-,M,41.J111f1 liattrjOciT15f11151tAlliril 40`71 3,4,5,7 i1fn11JFAb1ici4 

00145,ti11J 111flil1'q clatictI11001,11`,,'&11J1f1 141,bfi 66 1,2,6,8,9,10 



fflednil'Aici OrllillUfAM MADIMAOttln; 

IN 
	 c? 	.41 3) 	1- 	,1 

f1171itifincliii11-111JYA01-1 e-Learning 	fl 5114 tflniiNfl tfle_JIJ 

c. g 
510M3DM111-1 

5.1 ffIcdfillIEJ 

5.1.1 i'oirdu,irrltifIlliii1 

1) tc110111111`ov,Ficilig1111 6U011JY113614 e-Learning 41,1211-1fleiVIMV94 

vg 
2)1110,1111EMISIEJIJM1L21/1141111fItill101Mli'fi01-11at;,11A111911Jyiritn4 e-Learning 

11111.1f16191friMlif  

3) tilD51f1')11J1111/106k1101111fIgnliiiialiouviltru e-Learning 414111,1f16191ffiff91ii. 

 of Aej 

5.1.2 7t9litcriVni7liti 

9hco',9S1nAl9TWM01611,11rfIlffruemiTmlit11tii,1w1i friNcnniinilocu'iGisittflflfAV 

1 r1IliViint15 flilit'36 f19fI('lf1111101Mli' 11111'11/101&clfflIct-dia51913J1fMflilLY111 ilfillIffrill 
v 

2555 iiiilft'irt1141114111,1fli1171111M149:71fl'iltfliliclii 50% '11-1T1-1 285 f111 

f19:11 -)at11AcurAcNrcicif1119iNtrit1u1ouliVn5o1 	e-Learning 	111411i 

titi191g1Mli' blM,iiittliOlt101113T,9100M,'TTlf1150f11114'McW1,0111Df1V-016. 611 flp',11i')De.i1131 3 

5cct,'WelAtil 7tnicii 1 41.1111i11,1-314 3 f114 T:,,IM,41 2 411111i1UTLI 10 M4 ttaintit'Ati 3 11l111-1 30 

frW 

11114i1411JVin e-Learning lA
4  

4114fltiMilrAi AtnIcM011,t1J1JI
A  

EIN TIATIA 

3 fIld 1-1111tIpilttflti,401.V11,100,1-2Alflf1171M013J1TilfllcdivIJ1111 4114L&J1f1111.151U1MM,',1115iq 

1pJf1h16U01 VDO M11117610 Y191f101ti9J9J111.11,Afli1till,110 MI 1-1111api1laVUOLV11-100,1M1f1 

1117110flallnyliniltlidui_17,1 Iflon-ntiia-rtnuvi-lodilinfluni5aimmitutvim,ittal tt,A1-nn 

lir CitY14 e-Learning crA11,11114flirolfriV191i' 1111/WOlflifIVIIIM411,1')1-1 30 p114 ici4Ditf111t,li"  

ifrit,'FfTligITITUallAritni e-Learning 4112114fl1ti91?Il1f94 4'30fIllitfllinlIJI1,icitif111^1TO1 

fll",filatlfilliqt119Ifl,1,L11414T1fIfIlTirilttlialfliTfl (E1 ) filnilctFicirli111111101NflAvYinqt1191M,1AVW 

T1f1f1111/711,11111`11qrf011 (E2) 
vg 	 g 

Viritilitiltnifl-MJVA1141114f16101filMli'fi014141YV1riou 	e-Learning 	11111114 

flt119101V91if 	(Pre-test) 	f19iM13Jcf4cW1114fItialfi1V( VI i'ViA111911JVCifild 	e-Learning 	11`14114 

fli1191ffiV015' (Post-test) 4')E1fii171 t-test 
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Ifilla),VifinAcIAID1,96UOliraffThicitiMintliien4 e-Learning 4WI1WfiiriAff1nie  
, 	eA 	 A 

(x) tn`cti,VTIVIAlbillt/J1A5111-1 (S.D.) 

11159i1t11JVCiff14 e-Learning 4111114fltriffilMlif  Tlf1f111110f101flifIVC1413J14Nfl 

1ild 

1) e-Learning11141114f1t10101M431cd1:1:icirlif111^1(E)/ (E2) = 89.33/78.00 

2) flT1341/11,1111,1fliiiffilMli'llAY19Sintlii011 e-Learning 4W111,1flirlAfflViOli" Vjj  1 

doul vi 	e-Learning 	@Mr 	tilli1110 Kt111111V1i711717:411 0.01 

L  3) f1-311.1i111101V110117f1PifIlililiNOUTInfict4 e-Learning 4W111.4f1619101VOli?  

Iflomay:1111:1,111.1 	 1J1flilrp' 1141.tfi 

'4 	 a 1 	 ' baralflelil 	f11514111,1i1M11J=Mtl bd0111115tillIctilhi19S1- 	VDO 3.11110111 

f15Ocuflq1J 1.18f11111,100147a,i'll 	Vitfi MIN 	f1151J7101EJTIM11.19041bn 

viamt)11111,1Mtcluchliculu-195-ittnti,S'vr tmai,v11117f1 

5.2Ocildl1tiND 
e, 

Nf111-NE1f151111"19J-)1 

1) e-Learning `1111111fliralffiV1Aif  iicdTcti'Ffilif1111 (E1 )/ (E2) = 89.33 / 78.00 

IqUilfrLitt`4WIJD1 1 89.3 ct1001,MArkflitiViiii`95ifilUM Villfittlf,11111,11J01 

fl'il E2  111E1Allit,1001-61M1114fIlliifIlilttM4,'filY7113.11,411f1A/11111}111JTITLA01111.91114Fil  

Alf1119Afrhil ill,'31114f11114)11,111J11f11`Ivq1J1f1fl'il 	ilfla,11.1-1141TOMI'iltIlD191fIrgitYLA 

1401191fldflIMMOltcflurcNVAW111,1fItTiOlfilrfAif9110Eqj 

t1N11,71113fM,lt1111f115V01111111tflill 80 

2) f1113441,13 114t1619101 	AY1911'1 	1919.J cY1 a 614 e-Learning 	111.111-4  

f1til0fi1VIV15' tillilirrivhKgrnilraiFil4 5,t1,11 0.01 	 1) 11111:101-1 e-Learning  414Z-114 

V13J15f1Cital cii:11,44-)001Z010111J5aiillif1113JV13J17f11101r-curitn4 t906119,11,1,1111ii 

bf.101,117illAtM1-111,11,T11l117i114 ttfl 	uujitlfliilf114 2) 11151155010trfrialailIMIlacainIficil 

, 
4V011191091711,i1M1fIlfaitY1.46111 VDO UM1111110 014f1171111Z1-10 11111 	UM/3)tctlacv1tt1ai, 

nilttoni-)cd5fIBIJ 

fiiihnptif 
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3) fl'313,11111101W11011If1411111iiijoiDiallitYLI e-Learning 11111111f1E101K1VO4 Ifl05'3110Q: 

11-151'1J 1J1f1' 	510400d11-11c.v,AJ 1J1f1t11/J14q0 1,M41,1^151t,' 	e-Learning 41,11114 

flEqffirfAi'ilf117VfiliMalt■Tann 3 11111,M01-119tifi 	tt1i1if111111 UM/1M 	tij 

5.3 4101MADItlir, 

VD111/1,1f1')514f117VITUrIVIDUCIVINVIilli,VUfl15di 

atafmnd fmtcdouticdalmiltcnflicuia iY161f11511151,tf1111111161 1,111444iittwillAlrlf1151(11 

li/E1m11,11f1 	'Iva; InNSvitco Ima1Non1fr014N-11ur11ntrosi 	VI 17E10111 it,ificnvirrITEJ 

tit! 
1) f1-37%t1,31f1171ATVII111111/11,3 	e-Learning 11-1601611-19 tbflt,111Sif1V15611,161 

kV-151101191 

2) fl'351`,f,i1f1151^TWW11.1111801-1 1145`.1.14J1Jt1.11 115 -NILI'MM`',ILV13.1014filTlitc141,`Vlflitlidel 

1,91f111.17a1t1100610 IAD Tcr,`1111 IPAT 1,9111414 
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ttIJUffOlJt111J 

fIT1111111/Dch611011-rfleffIlalUDIJIlat114 e-learning MITUfliriniliri9lii  

5) 
61J0flit111J I t,' l'ill f11111;1R,11'W 

3.11f1 

ii 4 A 

111f1 ilitt 

nai4 

ilati cam 

ifiqo 

1. flilAlf111111761UNTI3Jiqbni 
 ci 

2.1,EJ11J71111afnlIJ9TflIVW 

., 4 
3. VD0110-10111f11011f1p 

4. f11514\111431f1T11.1M1Mfl 

24' 	_ 1 	,2 	,. ! 	fl _ 1 	1. 	,., 
5. 1,1101111M'Alltu'RJuulccl,1 tEJ1114 

6. Viriendi'MlrflPif111114371f1111,1 

7. 1.11/1a01.1d9h01111ilttlaifIlid9114 

8. 1Jvr5o1d1d9f -milu14a6faul4 

9. fl'11.11701:11111.116M14414111-1611,19911tbf1ff1S
1
ill 

10. 111mm1111114Auckul1culu-19s19fl1li • 

411 1,V141a Mg', 

Prcl',L1,1,1141,LIJIAni2(E, )/( E2  ) 



El  = x1  
100 

20 

100 

20 

-1001 

20 

E2  =15.60 100 E1  = 17.87 

= 89.33 

E2  = X2  

20  

= 78.00 
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91:: anannginft(20 91:31111.1) 

1 17 

2 19 
3 18 
4 18 
5 16 
6 15 
7 18 

8 19 
9 18 

10 19 

11 18 
12 18 
13 18 
14 18 

15 19 

16 17 
17 18 
18 18 

19 19 

20 16 

21 16 

22 18 
23 17 
24 18 
25 18 
26 20 

27 18 

28 18 

29 20 
30 17 

x 17.87 

Ei 89.33 

ordultuoau (20 mmusn.i) 
1 16 
2 18 
3 15 
4 15 
5 14 
6 13 
7 17 
8 15 
9 18 

10 18 
11 16 
12 17 
13 16 
14 17 
15 16 
16 14 
17 15 
18 16 
19 16 
20 14 
21 13 
22 15 
23 14 
24 16 
25 14 
26 17 
27 15 

28 14 

29 19 
30 15 

x 15.60 

E2 78 
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9, 

ccr,mainAludInuR tra g Pi 

fi @1.1 a En 4(20 91131,11111) 

1 8 
2 6 
3 5 
4 7 
5 6 
6 5 
7 8 
8 7 
9 9 

10 8 
11 7 
12 6 
13 5 
14 7 
15 6 
16 4 
17 5 
18 8 
19 7 
20 6 
21 4 
22 5 
23 4 
24 6 
25 5 
26 8 
27 7 
28 6 
29 9 
30 7 

x 6.33 

vikatn4(20 mums() 
1 16 
2 18 
3 15 
4 15 
5 14 
6 13 
7 17 
8 15 
9 18 

10 18 
11 16 
12 17 
13 16 
14 17 
15 16 
16 14 
17 15 
18 16 
19 16 
20 14 
21 13 
22 15 
23 14 
24 16 
25 14 
26 17 
27 15 
28 14 
29 19 
30 15 

x 15.6 
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- 
Ifl m z vu PI Li Ltmontsnuri (i.,11a cc.,,iviA'l iltn4 

T-Test 

moles Statistics 

Mean N Std. Deviation Std. Error Mean 

pre 
Pair 1 

post 

6.3667 

15.6000 

30 

30 

1.42595 

1.54474 

.26034 

_ 	 .28203 

Test 

 	Mean 

Paired Differences t df 

• 	i 

Sig. (2-tailed) 

Std. Deviation Std. Error Mean 

Pair 1 	pre - post _ -9.23333 1.10433 .20162 -45.795_ 	29 .000 
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)4' 	el 
ruoillindflUf1410111M14 

cs 	 d2r. 
atialllYiLlicLITNIT11,11,11,21r1111,1Alfl'ITritJUIT11.1,01M 	1,2,3 ir1,13"111P19115 ari 

1. fi156tt1flifidltt,1 f101.1 (Factorization) 

f1111111f19T-AltmoinAniumifirnannuonleilupittulN11l'1 cY1iibMif1ll411.1.91 2 bM2,./ 

111f1f1'il 2 V11111flilti-If114NTi 

1.1 f1i5btEMilihnlall`VIIIIT1014211 x2  +bx+c = 0 	VDO 11 Vi'Mdil 

1.2 11171g1f19i'Al,tflaltVIII`W111111511 axe  + bx + c = 031 VDO 7 6''')DE111 

1.3 f115110floiiTihtiM01111111,111J11-121.1NMillfillV(al 	VDO 2 ..11')Otill 

1.4 f117bLEJfliTlilltflOVIA1111,111111,1VJNWInflMt,19illfilAjlr113J VDO 2 

1.5 flilltfinlv-IliTcl,ifIDIJIA1111,111JIAElfilliiitlIJ 	VDO 5 

1.6 f117WifNiTLIU,ifIDIJIII11411Jiii x ilfilA:91J1flfril 2 VDO 6 01')Otill 

ITflPffIchliVnUlltAllif114 youtube.com  U*4011911'3061 VDO tiV1011111f1D141140113Jklf111 

https://www.youtube.comichannel/UCrp9Gmx3A2vVMJgWQd8FySw  tlf11111,E1flv1') 

t 	9) 9) 	y 	c,-11  
ihnlatall 6 WAD Mccf,f101N1'30M0011M1-1 

1.1 nilutm6-thr,nourromicilogind x2  + bx + c 
c, 

tbVisqlf1110.1)J101117bIEM911'31ht,MOIJ ij 11 MOEY1W111 

1.1.1 x2  +5x+ 6 

1.1.2 x2  + 7x+ 6 

1.• 1.3 x2  —7x +12 

91'')Ddilcill  1.1.4 x2  —8x +12 

ii/-)Othlfril  1.• 1.5 x2  —13x +12 

cti 1.• 1.6 x2  +17x —18 

ii)Otillif41 1.1.7 x2  —17x — 18 

911')Dd1lfri 1.1.8 x2  —7x-18 

1.1.9 x2  + 7x —18 



68 

9-)0Eillii 1.1.10 x2  —3x —18 

vi']Dtillcri 1.1.11 x2  +3x —18 

1.2 nilltunci-rdv,,inourromyria61343cd X
2 +bx+c 

2  tteinvi-n.112dinau x +c + 6 

=(X+_)(X+_) 

=(x+2)(x+3) 

6110i11,411.1.2 ttfif191iTliT:„MMJ X2  + 7x + 6 

X2 +7X+6=(X )(X ) 

= (X+  )(X+  ) 

=(X-F-1)(X -1- 6) 

6/10E114171 1.1.3 9,Itte1f1VT'nhn-IDIJ X2  — 7x +12 

= (X—  )(X—  ) 

= (x-30-4) 

i)061\A 1.1.4 9111,0fIVT'3117n1DIJ X2 — 8x +12 

= (x — 2)(x — 6) 

6110E11A 1.1.5 91ttUfl9T'rihnIOU x2  —13x+12 

x2 —13x+12 = (x )(x ) 

= (x —  )(x —  

= (x - 2)(x - 6) 
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03T-)0Ell•ii 1.1.6 ME1n9iTthcnoti x2  +17x —18 

x2  +17x —18 = (x )(x ) 

=(x + )(x — ) 

= (x +18)(x —1) 

2 
ihein,Ifl 1.1.7 MEJ11$111i5n1011 X —17x  —17x -18 

X2  —17x-18 = (x )(x ) 

= (x + )(x — ) 

=(x +1)(x —18) 

tl~Otfl 1.1.8 9111,0fIVTTLI5n1DIJ X2 — 7x —18 

=HAI x2  —7x-18 = x) (x ) 

= (x + )(x — ) 

= (x + 2)(x — 9) 

ihati-Liii 1.1.9 lbt1n9i-nilt,inau x2  + 7x —18 

X2 +7x-18 = (x )(x 

=(x+  )(x-

=(x + 9)(x — 2) 

61-)ed1Nfi1.1.10 	tIonvi-yihnou x2  — 3x —18 

X2  —3x —18 =(x )(x ) 

=(x+ )(x— ) 

=(x +3)(x — 6) 

ifiodiA 1.1.11 	kbeifl91'1`1htliflO1.1 X2  +3x —18 

X2 + 3x —18 = 

= (x — 3)(x + 6) 

) 
) 
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G1l0f114c1 1.1.1 VDO LLM11f111110fIVT1liTct,11101J x2  +5X + 6 

ihOE11,9i1 1.1.2 VDO LbV(9111115111.1f191iTLI51:1101J x2  + 7x + 6 
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ai0E11.1cri 1.1.3 VDO LiVq1f1151,11ffivillhnIDIJ x2  — 7x + 12 

6110E11A 1.1.4 VDO tbM11f115111JfIviTd5:fifIDIJ x2  —8x +12 
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t;f1E1E111i1 1.1.5 VDO LiMilf11111,0f191'"AnflOIJ x2  -13x+12 

1.1.6 VDO 	 +17.X -18 
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6110E11,4 1.1.7 VDO bLVMf1151111f16'TLI7r,f101J x2  —17x —18 

ifiatil4f1 1.1.8 VDO LI,M11f1171,1,6flih115I'fIDIJ x2  —7x —18 
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6110t111i1 1.1.9 VDO LLMIlf11111,0119TAnlf101J x2  + 7x -18 

ihainin 1.1.10 VDO tirfq111171LEHNTTLJUI,f1011 x2  -3x-18 
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ifiethAcri 1.1.11 VDO UMIlf111LL8f1VT'Ala,MOIJ x2  +3x —18 

1.2 f111110flihdla,'1101Y111111111c1DEJ11-13dax2 + bx + c 31111-131.4 6 911-30d1,Ni1111 

011'Md111,1 1.2.1 5x2  —11x+6 

v11-)atillii 1.2.2 5x2  —31x + 6 

1.2.3 5x2  —17x + 6 

v1/-1061'71 1.2.4 5x2  —13x + 6 

	

d 	1.2.5 8x2  +26x-7 

ii-306111 1.2.6 15x2  —16x-7 

	

ifiadiAii 1.2.1 	1,111n917`thr,nau 5x2 -11x+6 

5x2  —11x + 6 =(5x Ax 

= (5x--)(x--) 
= (5x-60-1) 
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1.2.1 VDO Unlf111011fIkAnfIDIJ 5x2  -11x -4- 6 

►  
Ki6E11141 1.2.2 	Lbt1f191-31.i5f101.1 5x2  -31x +6 

5x2  -31x + 6 

=(5x-6)(x-1) 

1.2.2 VDO LLM11f1171,11Jf191/-3115`.1 f101J 5x2  -31x +6 
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6110d1.1ii 1.2.3 	ittifloi'.39.h21.,f1OU 5x2  —17.X + 6 

5x2  -17x+6 = (5x Ax 

= (5x -_)(x -_) 

= (5x - 2)(x -3) 

ihathlill  1.2.3 VDO LIZMf1171,10f10.11'31.111:flail 5x2  —17x+ 6 

61--Jadilii 1.2.4 	1.111f19TTLIU:f101.1 5x 2  —13x+ 6 

%lb 5x2  -13x + 6 = (5x Ax 

= (5x -3)(x - 2) 



Xh 

78 

9111 Ell ill  1.2.4 VDO Unlf115111.1f1$11TLI5n1DIJ 5x2  -13x +6 

6110Ehlii 1.2.5 	11,f1fliiiTlinflall 8x2  + 26x-7 

8X2  +26x-7 =(x_)(x_) 

=(x--)(x+-) 
=(4x-2)(2x+7) 

1.2.5 LLVAlfIlliaahlhen1011 8x2  + 26x-7 
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ihafiliii 1.2.6 1,11.Jflili'39i5::'1101.1 15x2  —16X— 7 

'gib 15x2  —16x — 7 = (x _) (x _) 

= (x +_)(x —_) 

= (3x +1)(5x — 7) 

6-3atillii 1.2.6 VDO ttm-ilf11101Jf191'3115,tfIDIJ 15x2  —16X — 7 

1.3 f11111011611JUnD1111111-111111431IND61161X1V101 x2  — a2  = (x — a)(x + a) il 2 
.. , ..-1 
MD0110114 

''--10 till 1;  1.3.1 x2  — 4 

VT-30E/111711.3.2 x2  —16y2  

6-lain 	1.3.1 VDO blrfq1f115itUflOT-31J5:flOU x2  — 4 tna,' x2  —16y2 
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1.4 fillIttrnificdTZMIJI11114111431iND`inflUDVAID61161X1D13J a3  ± b3  31 2 011'38d11 

OT')atinlii;  1.4.1 x3 + 27 

1.4.2 a3  - 64 

9q110thTiti 1.4.1 VDO UVOlf1111111fIviTihnIDIJ x3  + 27 UM' a3  - 64 

1.5 fillttUflifIdlr,f101JTOEH11141J1141J J 6 

1.5.1 5(a b) + 3(b - a) 

1.5.2 rq-2rq+5q -10p 

.1-)atilli711  1.5.3 x2  + 6x + 9 - 9y2  

$ 11-3athliii 1.5.4 3ax2  - 27ay2  

91%adilil 1.5.5 12ax2  -14ax - 40a 

6'1-Milli; 1.5.6 X4  -2x3  -13X2  +14x + 24 

iii0F114ii 1.5.1 VDO LI,Viqlf1111b0flil'AnfIDIJIMf115i1Jf* 5(a - b) + 3(b - a) 
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6j-JOE111f1 1.5.2 VDO urrAlf111131Jf19'AndfIDIJInf11541Jf* rq - 2rq + 5q -10p 

611-10t114`7; 1.5.3 VDO 1,1,M111111bbefflOi/TdIn101JIAElf11141JfAll x2  + 6x + 9 - 9y2 



82 

iii0d14ii 1.5.4 VDO 	 3ax2 -27ay2  

GilOthslii 1.5.5 VDO Unlf11511.6f141-31inf1011IMfIllilif19:11 12ax2  -14ax - 40a 
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ifiothlii 1.5.6 VDO LLVfOlf1111,11JfNi7117,crifIDIJI1Ofilli1J119:11 

x4  —2x3  —13x2  +14x + 24 = 0 

1.6 fillliffilifid%',/f101Ji4114J61A111J01 x 4J1fIfYil 2 Ili-114TL4 6 o1-3at11lild 

'11-)atii111 1.6.1 x3  +6x2  +12x+8 

a di 1 11 1.6.2 x3  —5x2  +2x +8 

9T'3Ddilcril  1.6.3 x3  + 6x2  +12x +8 

vi-)adilfri 1.6.4 x4  —5x2  +4 

vi-)adilf; 1.6.5 x4  —2x3 -16x2 +2x+15 

oi-mtilli7; 1.6.6 x4  — 2x3  —13x2  +14x + 24 
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1.6.1 VDO 	 x annfrii 2 x3  + 6x2  +12x + 8 

ihat111i1 1.6.2 VDO LiM11f1151Wf191171inf181Jclild-41611D1 x 3J1f1f1'i1 2 x3  - 5x2  + 2x + 8 



85 

illathiii 1.6.3 VDO bin3f1151.1,0flih9hnIDIA113161A11611D1 x 1.11f1f1'i1 2 x3  + 6X2  +12x +8 

6110d1A 1.6.4 VDO tbnlf1151,11Jf16vTLITct'dflOIJiltfill61101 x 3J1f1f1'i1 2 x4  - 5x2  +4 
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ifietllf1 1.6.5 VDO ttrMf1151.1119T'A7r,f1011ilf118161M  x 3J1fIfii1 2 

x4  — 2x3  —16x2  + 2x +15 

6-3061111 1.6.6 VDO LLMIlfliILLEJf-WiTthc̀ t,/f101Jill ilfilSIJO1 x 3J1flf1'i1 2 

x4  —2x3  —13x2  +14x + 24 
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0 0 
2. filliilfilX1V1016J1J1ill  

1,111,1 VDO Di1J10f11114-14-1Sd1VD1V13J1),Iill il'iicIncu 5 9T'3Dd'alci:1 

911'30E1-al 2.1 x2 +2x-3 

9-11-)ati-A 2.2 x2 + 6x + 8 

oi-)ti-A a 	2.3 x2  —4x + 5 

2.4 x2  —5x + 2 

911-30d1A 2.5 x2 -.X+1 

VDO 1,LVN11f1111,1141A11VOlthAptlel 

6-30EI114i1 2.1 VDO 1,1,M11f115Tilf11 11VOli'll1,15d1 'UN x2  +2x-3 
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K1 F:111;1 2.2 VDO 1,M111111141111A\Iffalg1J1,15111 'UN 	+ 6x + 8 

2.3 VDO ILVIM1f1151i1111 11r1D1r73J1),Iffil 'UN x2  - 4x + 5 
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ihainTil 2.4 VDO UMIlflillilfil v1VOlillUIJItIl %al .X2  — 5x +2 

Ki0E114i1 2.5 VDO itriqlf1111/T1t-71S'lrrNinTiptif GUN .X 2  —.X +1 
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3. filaaJVItld 

111 VDO 	 M111111J1E1i=f11511111i'111.J5Z1 

VDO 	 UM.fnlaJ141J1EJTOltilii3J1J5t11 



91 

VDO blVi'qlf111111filhiplilreNTL115 x 

VDO 1,1,M11f111111f111101 +31 



92 

VDO !AMAMIlilt-1111N lx1 < 2 

VDO 6dM11f115111d161101 Ix —11 < 2 
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4. 

rilcw VDO 

itVOlf1170i1J18fl'IMIIIJ161181VIJMILI=DVIlf1151M1f111111f1111010V111117 1J 6 M80110111 

911-)0Ej11c1 4.1 x(x — 2) <0 

4.2 (x —1)(x + 3) ?_. 0 

4.3 x2  (x2  — 4) > 0 

9T-30f11lill 4.4 	x 	> 0 
(X +3)(x —2) 

913oti1lii 	
—x 

4.5 	 > 0 
(x +3)(x — 2) 

(x +1) 	< 0  
9T')Dtillcri 4.6 

(1— x)(3 + x) 

VDO Dillitifl'311J111J1011D1V3JfillitM'i'Or1111117 

ifiadi4fi 4.1 VDO LLM-11f115111d1OVIJf111 x(x — 2) < 0 
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91/16E114fil 4.2 VDO Linlf115111filDralf111 (x -1)(X +3) ?_. 0 

4.3 VDO LLM111111111filOVW-115 x2  (x2  - 4) > 0 



-x 
> 0 

95 

4.4 VDO LiMf111111?-11DMJf111 	 > 
(x + 3)(x - 2) 

Ki0E11Ail;  4.5 VDO Unlf115111filOVIlif115 
(x + 3)(x - 2 
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(1)  
Kleth•lil 4.6 VDO binlf111111f110V111111 	

x+ 	
0 

(1— x)(3 +x) 

o 
5. fIllf1111/t1Effil KTUD1(a+b)n um (a — b)n 

Lt1-1 VDO UTINfIllf11,̀,1T1061A1161101 (a + b)" 	(a - b)" 



illfifilInfl (fl) 

A" 

UllirilOff01111141114fiafilfic14 

V 
UtlirilOffalrilligltifitikliilaVA oiactaltno 

V 

ttlYIMMOII1111114fitilffillff914 Ci4ACM) 
V 

ttlfillnifockilitinailiffo4 
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UlJUllOffal] rrilicuntilovnaml n0141014 / taA11014 

ii-rila 	 -114-rirtia 	4 i a fi 

1. nilttuncoi-nhz,mou 	 5 	 1-5 

2. f1151ilfil ,M1rf3J14 5ildt 	 2 	 6-7 

3. filhiIdd 	 2 	 8-9 

4. Vllf111/O1'1lif115 	 9 	10-11-12-13-14 15-16-17-18 

5. f115115t1Tle.JfilAv• 	 2 	 19-20 

1-3 4.1 	 20 



99 

2. x2  - x - 20 Itufwininflmilh51fTwiTack 

(1) (x -10)(x + 2) 

(2) (x -5)(x + 4) 

(3) (x + 5)(x - 4) 

(4) (x + 2)(x -10) 

3. x2  -81 btE1fl9T71J5,,1f101J1401516114010 

(1) (x — 9)(x +9) 

(2) (x - 9)(x -9) 

(3) (x -9)2  

(4) (x +9)(x +9) 

4. ,X2  - 64 1,111f19i)1JU,1f1DIJI405161J40191 

(1)(x+ 4)(X2  +8x +16) 

(2) (x +4)(x2  - 4x +16) 

(3) (x - 4)(x2  - 4x +16) 

(4) (x - 4)(x2  + 4x +16) 

5. 5x2  + 26x +5 i4J1T1J5I'flO119111611.14010 

(1) (5x -5)(x -1) 

(2) (5x -1)(x -5) 

(3) (5x +1)(x +5) 

(4) (5x +5)(x +1) 

6. x2  + 6x +10 lifillrfalvanpaivillfTwilalo 

(1) (x+3)2  +1 

(2) (x+3)2  +19 

(3) + 2)2  +6 

(4)(x + 2)2  +14 

7. x2  -16x+16 fMlvialrflvtilAlltia010 

(1) (x +8)2  + 48 

(2) (x +8)2  -80 

(3) (x -8)2  +80 

(4) (X —8)2  + 48 

8. 419101.1601 x2  -3x-54=0 tia 

(1) -6,-9 

(2) 6,9 

(3) -6,9 

(4) 6,-9 

9. 41oa1Jvuol 2x2  -5x + 2 =0 ga 

(1) -
1

,2 
2 

(2) -1,2 
2 

(3) --
1
,-2 

2 

(4) 	
1 

-2 -2  

10. filADUTO1 (X +2)2  = 0 go 

(1) -2,2 

(2) -2 

(3) 2 

(4) -2, 0 



x +1 	Ai 
16. fi-macipual 	<0 flO 

x — 4 

—1<x<4 

11. fiNautal x2  +8x+16 = 0 fla 

(1) -4 

(2) 4 

(3) 4,-4 

(4) -4, 0 

12. fiN1011/101 x2  —6x +1= 0 vies 

(1) 3 ± 2,5 

(2) —3 ± 2N5, 

(3) —3 ±11-6 

(4) 3 ±,[1-6 

13. 419101J1101 lx-31<1 40 

(1) x <2 

(2) 2<x<4 

(3) x > 4 

(4) x <4 

14. 417101J1101 lx+31= 7 iia 

(1) 4,10 

(2) —4,-10 

(3) —4,10 

(4) 4,-10 

15. 41001.16U81 (x+3)(x —2) > 0 ria 

(1) 6<x<7 

(2) x_.6ux>7 

(3) x <7 

(4) x <6  

(1)  

(2) —1 < x < 4 

(3) x ._ —1 u x > 4 

(4) x.__1 ux> 4 

17. pig x J1fl x2 -12x+36_ 0 ga 

(1) x = 6 

(2) x __. 6 

(3) x< 6 

(4) 0 

18. pit x ifl x2  +8x-20 > 0 ga 

(1) [-10, 2) 

(2) [-10, 2] 

(3) (-2, —10] u (2, co) 

(4) (-00, —10] u (2, co) 

19. (3x + y)2  fifilculticiptioU 

(1) 3x2  + y2  

(2) 3x2  + 2xy + y2  

(3) 9x2  +3xy + y2  

(4) 9x2  + 6xy + y2  

20. (x —5)3  VA-191516u Ehlq 

(1) x3  —125 

(2) x3  —15x +125 

(3) x3  +15x2  + 75x +125 

(4) x3  —15x2  + 75x —125 
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111JUTIOffealig1lifitil91111M14 (`tialtIrti) 

tltSonfiloaufigniicicatmi-wieutgui  

1. x2 +16x-36 Ur-Annalnillt-iulTalfl 

(1) (x-18)(x+ 2) 

(2) (x +18)(x —2) 

(3) (x —18)(x —2) 

(4) (x +18)(x + 2) 

2. x2  —10x+24 iivi-Aui,f1011915AfTIJITOUI 

(1) (x — 8)(x +3) 

(2) (x —6)(x —4) 

(3) (x +6)(x —4) 

(4) (x +6)(x +4) 

3. x2  +16 LLEJNiT115t,,MOU14915161161118U1 

(1) + 4)2  

(2) x2  + 42  

(3) (x —4)(x +4) 

(4) (x + 2)(x — 8) 

6. x2  -4- 5x + 2 iltilAiwalmnpiamialfl 

5  2 33  (1) (x+-2) 

5 2 -17 
(2) + 2) — 

(3) — —5)2 
33 

2 	4 
5  2 17  

(4) — —2) +zt  

7. x2  —10x +35 Vitiirfalrflivultiiegalialq 

(1) (x+5)2  +10 

(2) + 5)2  —10 

(3)(x-5)2 +10 

(4) (x — 5)2  +20 

8 f11AMPUO1 12X-31 > 2 k 

5 	1 
(1) x>—ux<— 

2 	2 

(2) x <
-5  
— u x > 1 — 
2 	2 

1 	5 
— < x <— 
2 	2 
5 	1 

< x <-2 

(3)  

(4)  

4. x3  + 27 tton9TTLIT,t,mmii,405161FITalq 

(1) (x+3)(x2  + 6x + 9) 

(2) (x +3)(x2  +3x +9) 

(3) (x +3)(x2  —3x +9) 

(4) (x — 3)(x2  + 3x +9) 

9. f11 it'll 	tlidt 

(1) 2,0 

(2) 4,2 

(3) 2,1 

(4) 1,4 

2x-3I=1 

5. 12x2  —11x-5 UiolltiviTaU 

(1) (3x —1)(4x —5) 

(2) (4x +1)(3x — 5) 

(3) (3x +1)(4x — 5) 

(4) (6x +5)(2x-1)  

10. filompual x2  —4x —21= 0 go 

(1) 7,-3 

(2) -7,3 

(3) -7,-3 

(4) 7,3 
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11. tiwawual 6x2  + 29x +35 = 0 tip 

5 7 
2 ' 3 
5 7 
2'3 
5 7 
2' 3 

(4) -1-1- 
2, 3 

12. 41910111181 (x —3)2  = 0 ga 

(1) 3, -3 

(2) -3, -3 

(3) 3 

(4) -3, 0 

(4) x > 2 

16. fly x flfl x2  +6x+9 > 0 ga 

(1) x -3 

(2) x > -1 

(3) xeR 

(4) x # -3 

17. di 	in x2  -81 0 ga 

(1) (-9,9) 

(2) [-9, 9] 

(3) (-00,-9] u [9, (x)) 

(4) (-00, -9) u (9,00) 

(1)  

(2)  

(3)  

15. 410101J61101 (x +3)(x - 2) > 0 go 

(1) x < -3 u x > 2 

(2) -3 < x < 2 

(3) x < -2 x > 3 

13. 412101J1101 x2  +18x+81 = 0 

(1) -9,-9 

(2) 9, 9 

(3) -9, 9 

(4) 9, 0 

14. 41VIDWIJO1 x2  + 7x -3 = 0 ga 

7 Nra  
(1) + 

2 2 
7 V38  

(2) + 
2 2 

-fa  
( 	7 + 

2 2 

(4) -
7

+ 
V373  

2 2 

18. X11 x 	x2  - 5x - 50 < 0 ga 

(1) [-5,10) 

(2) [-5,10] 

(3) (-5,10) 

(4) (-5,10] 

19. (x + 2y)2  

(1) x2 +4y2 

(2) x2  + 2xy + 4y2  

(3) x2  + 8xy + 4y2  

(4) x2  + 8xy + 4y2  

20. (x -3)3  fifilmlriaaio 

(1) x3  -27 

(2) x3  - 9x + 27 

(3) x3  + 9x2  + 27x + 27 

(4) x3  - 9x2  + 27x - 27 



tti.JIAD1101111114fiii91f11M14 

1. nilutmoT-rdlamou 

2. f115Y110
0
1A/l6alrfuvultil 

►  
3. fl 1 &rip a 

4. 111f115 

5. OVIJf115 

6. f117f151661A1 

1. filltlt1flificdnflelJ (Factorization) 

1.1 niut1nC1ithr,naimpiliiiati1cup1 x2  + bx + c 

db9J9gJflcki 1.1 niltuJnicinhr,nouvalcunrriay,14311 x2  + bx + c 

1 x2 +8x+7 

2 x2  +5x+12 

3 x2  —14x +13 

4 x2  —9x+5 

5 x2  — 9x + 20 

6 x2  +x— 20 

7 x2  — 5x —14 

8 x2  — 5x — 24 

9 x2  + 5x — 24 

10 x2  — 4x — 21 

11. x2  + 5x — 50 

12. x2  —6x-40 

1.2 nilutinvirduflOU11111413Jciatileqd ax 2  + bx + c 

1,11141fliThii 1.2 MILLE1flic11112,1101.111111-111A411,131J ax 2  + bx + c 

1. 2x2  +13x +15 

2. 6x2  +17x-14 

3. 6x2  —13x + 5 

4. 10x2  +x-2 

5. 7x2  — 37x +10 

6. 14x2  — 29x —15 



7. 10x2  +19x+ 6 

8. 2x2  +3x - 2 

9. 3x2  +14x+15 

10. 12x2  +16x-3 

1.3 fillttUflif3111r,f101J1111141411143cdcMgillfilalffal x2 - a2  = (x - a)(x + a) 

111J11Mcii 11M 	1.3 nillttiniiadunaultqcdmilltiiXraA 2 
- a2 

= - a)(x + a) 

1. x2  -16 

2. x2  -81 

3. x2  - 64 

4. 9x2  -25 

5. x2  -4y2  

1.4 nilutincTidunamillnultiviewinnttua,/emcillfilalff111 a3  b3  

t1119.11fAlii 1.4 f11111W1611.15r,1101111431.1NUInntIMIND6116410111 a3 b3  

1. x3  + 64 

2. x3  -125 

3. x3  +343 

4. x3  -512 

5. x3  + 8y3  

6. x3  - 216 

1.5 nilituncirthr,na9loun1149Jn9J 

11111111fliTai 1.5 11111tEMKTI.11n101J100fill&lf19:1J 

1. 6(2a + b)- 2(2a + b) 

2. 3pq -2pr + 6q 4r 

3. x2  + 4x + 4 - 4y2  

4. 27a2x3  -8a2y3  

5. 15ax2  - 5ax -3bx + b 

6. x4  - x3  + 6x2  -3x + 9 

1.6 nilutinK-nl%','DOUTI3J64161101 x 	2 	6 

bblalfIciTcrii 1.6 MIMMKa9hr,f101.11iii9Jt11i:16U01 x Mflflil 2 

1. x3  +2x2  -5x - 6 



2. x3  -9x2  + 23x -15 

3. x3  +9x2  + 26x + 24 

4. x4  - 4x3  -31x2  + 70x 

5. x3  - 3x2  -13x +15 

6. x3  - 9x2  +11x+ 21 

2. tiniiiti-awa.laukpadi 
11.1J1.111111'41;11  2 f1llii1f11AiNiff04au9Jndl 

1. x2 +2x+2 

2. x2  - 6x +1 

3. x2  + 7x + 3 

4. x2  - x +1 

5. x2 + 4x+ 2 

6. x2  - 2x - 5 

3. filavull 

111J1J11flifO1ii 2 41611'01 

1. 3x - 21=1 

2. x - 21= 5 

3. x - 41< 1 

4. x+ 21__ 5 

5. x-11?_. 3 

6. 3x - 51> 2 

4. f111111 

4 

1. X2  ± 2x - 3 = 0 

2. x2  -3x -10 = 0 

3. x2  - x -12 = 0 

4. x2  +x-6 = 

5. x2  + x - 20 = 0 

6. x2  +9x+14 = 0 

7. x2  +7x+12 = 0 

105 
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8. x2 +7x+10 = 0 

9. x2  +11x+28 =0 

10. x2  +12x+35 = 0 

11. x2  —7x+10 = 

12. x2  —5x + 4 = 0 

13. x2  —10x+ 21= 0 

14. x2  —12x + 32 = 0 

15. x2  —11x+30 = 0 

5. OCI1Jfill 

MulinciTA 5 

1. (x-2)(x+ 7) >_ 0 

2. (x+1)(3 —x) < 0 

3. (3 — x)(2 — <0 

4. x(x-1-1)(x-2)<0 

(x-3)(x+5) >0  
5.  

(x + 7) 
(x +1)(x — 2) 

6 	<0 
x —3 

(x + 2)(x —1) 
7. 	< 0 

(x +1) 
x(x-3) 

8. 	< 0 
x + 4 

6. finfIn'TIElfilX16U01 (a + b)" tm,t (a — b)n 

1111111 it 6 

1. (x + 5)3  

2. (a — 

3. (2x +3.05  

4. (2x+1)3  

5. (x — 2y)4  

6. (3x — 2y)4 
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