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Based on Robert M. Gagne's Concepts 

Mr. Weerachai Nasarce 

2016 

In this research inquiry, the researcher (1) constructs computer-assisted instruction (CAI) 

lessons in physics on Rotational Motion as based on Robert M. Gagne's concepts in addition to 

determining whether these lessons satisfy the efficiency standard of 80/80; (2) compares the 

academic achievement of students using these lessons prior to the commencement and after thy 

completion of this science-mathematics plan study; and (3) establishes levels of student 

satisfaction with the lessons. 

In carrying out the initial step of this inquiry, the researcher utilized the purposive  

sampling method in collecting a sample population consisting of 31 Matthayom Sueksa Four 

students enrolled in the second semester of the academic year 2016 at The Demonstration School 

of Ramkhamhaeng University (DSRU). 

In testing the (Al lessons the researcher selected three students bar single efficiency 

testing (1:1) and six students for group efficiency testing (1:10). This allowed fully-rounded 

improvement of the test prior to field testing with the 22 members of the sample population to the 

end of determining whether the set efficiency standard is met. 

The efficiency of the CAI lessons was determined by three experts in science (physics) 

and in CAI design. The experts found that the components of the lessons were appropriate, clear, 

and accurate. thereby exhibiting quality at a high level (Al 4.16). 



In the next step, the researcher carried out an experiment lor the purpose of comparing 

academic achievement and satisfaction of students vis-à-vis the improved lessons. In this case. 

using the purposive sampling method, the researcher constituted a sample population consisting 

of 55 Matthayom Sueksa Four students enrolled in the second semester of the academic year 

2016.  

The research instruments for the experiments consisted of five CAI lessons on Rotational 

Motion; a 25-item multiple-choice academic achievement test; and a 10-item rating scale 

questionnaire for determining levels of student satisfaction. 

Findings are as follows: 

The CAI lessons were found to show efficiency at 81.01/80.19 in congruence with the set 

standard of 80/80. 

In comparing academic achievement of the students in the experimental group using the 

CAI lessons, the researcher found that academic achievement after the completion of the 

experiment was higher than prior to its commencement at the statistically significant level of .05. 

In establishing the levels of student satisfaction with the CAI lessons, the researcher found 

that the students evinced mean satisfaction in all aspects at a high level (Al — 3.63). 
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2. titOrlECIaltilirldatlf114111111151itlidlaIntflniKlatflanJOITIT-iirmanlinfiJ 

talii n 	it'd 4 uruni5i3cm 311 01 fl" rff .̀1 - fli17191111rf 211 1716 rill 410114113 tit-i 
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a a 
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fethitilLOOlihurrtmirPirm59)11414 10 0i1115;.-,Frtlifytm iinnunif 80/80 11fl11P11G1G1511 

80 t11665fl 141.11063 

ciou 11.411111itItH10111451MfrilM011atIniT15:1J61.4 	 80 

80 91'51.161111110g1 	 151GJcnfl11f)11 fii  

191111156111411.1%014450111111U1M01J1i1005:Gli5OffOlalfilflliti'M 9li!ll.450011f, 

80 

I-Mini-WM 55f2orrou9T17,12nri 

80/80 

2. 1,))115111f1511.11.1.0flill'Unl IlMitlIVIT1A11.151,5111411t5 ,114111.5014 <nriumyin 

111711.-5 014f10 	05"Ii-RM014 
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91111115unlurniiwirfrn%litn-nlifeltitrulgiTiltilodutr6oi 
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dFw111114Q1501-111ri1n5t11,11 Illq")001.1t0f110111.11Thflfl151111111.1AU7A-11911f1etiVliAlM151/ 1111n19111/ 
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etiulNiuui)qllJfITIJJrfllJ15fl F1TUJfl1d6111nt/n-yarculmlialtual 

bi166Jtt-11514L61Jut5otthdrplfl15ffa935101p1fldt9hrif15flrlli1 

51mInfin1166f1ti15n5iT1Av1o19115vi5 frillJf1111111.11151.11100 051M1411.16111111600 

noufilitAni:9burrotptltrillluniu mluni5nflAtivolcm uviti11115flMilAa ILLI11.112111.1 

i1Ydi411411ln15 unninailtil-ermsnonnumulyilin ymtrinfluo-Din 

nilutmaotalrliirm 

5) ciTimi511-141itmilinuilii1146•9f15.11Jf115dit1111115d01-1 114'011141,101)1,6 

fl1515(114,11t6 tvi5m6mAtutcualmitioutAuni5111r2lioulltl.PinTivict-iunolichtonis 

r:FicniiiiionlmThFrulurminiiliiiaaluUlo U111591014 4011n r:111,111111111W1411111127; 

A 
6) 4 	

„, 
11,-AfITUJIrffl Mlf1f11:11111111501-1110/1€11121fliCISTICrOtint10111,4111:614111011. 

fjf11511-51.10t11115 

7) 411m151440 ip 6014 fl 	1111 elti 1101J '41 k?10 `19.510 014 	fl 1.4Gitttyl 

rtounKu loormnoill livAnivittanm nimunliiinfronfiltooiTirttailindiAl Tun17 
9 
ily-f,fl'77111.51v21111111.--ig1142I'irltlutt ttn;tn-11J15t19l5t,lndeml1 Nlit1Y4bilini5iuroty5 

5f1 lG 1171 tillitrliiuul-ilotrerityunilicii41140 1 1J IlltlA 411 ti1141-1911111'30 111j isA 615 .) 

Ciuiftliamisfiti1V 

s) ViHunicirrii:,414111412..1outRfrainiulni'oenndiu infoltTunoufinmoiHhu 

Aim Otitiv illinim5n -illalnyridlltilliWA)-0Alifilliuu t`af 1Avf1lJJ~1f19Jl1tAf flu %1G 15 

If1417(113 	01,1111115f11,11flq1/111C16'0 	VilThAlfelthltrinfl:;iltc1111111111111), ct-SA 

11/iflfivtilllf111/11,4 011,f1 o asf'htsi ;fir] ernimnii fn 	n9,1 
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01-1111:1112c 523111101514 (2536: 136) ndiliiAthtloyticuolfrethiiimuilthurrEnill 

2V111 

t) ti:Volinnauihtopielhorroun741nj-thigluni5igivi56- trurrurrtythd)  

rItioutalilf1-)11Jfl52; 

icJuni5nsii,91)Littnncant5TAllifut-ir,,ititnnflutirill`d 

2) qtlid3.117111012101J1'416210ie111111511111-11.10flf64.41 21002H11406111111511dfl'1141 

tfA01111111291)14111filf1T1111141101-161 4110411rifunis cplAliTotrinat11410flf,141011115511 

?lin 14 

3) notifilioni'lhorrou lilunisiTulinttato5Torroun-TuffintarpunIrr.irtu 

tv,-Luao111-9y'rtiullitHluatliin9T-anu5 ivivt unntraNii cfJuni5115niii4rforunle16- tm 

2100214101 

t10141311210iTt11-11140.1111511114.015141111110.0f:itanil-f1111015n3-101151":11114 

1130f1T111011114631010.2101,1021012914M401:1116 21011f11.10111T11.41,11115140141115401111114 

1-V111600 

5) f101413 /210 	tra0 41 611141I1J 11f1H11147(1141131111t141fl -111111" 1141511 021(0, 

117111111.1145t1c141101R21111111f,ttddf1111121)0Enlii P111111441P1d11.115fUri0111411':310111311111d011d 

M11115000 Arl2I001f,i,nlIvnuffinwl-1-110A14,21flf4114 

6) notifiltotLfihurroti Ihuteitilyallitt-146uuiltmplkuri 
v 

215 dflit10111451f,1415 -towounuL050216114i1[210.4drF5uurQ-4011)'-votillrnitIony 

Thf,4110110a1:1:11149,rin 

4. rittmaturnerN1AMI6En4nOitchWIDiflUrfaig 

n15001Mililifiltima 1(500.111411161111410111-111q0ichurrouilifflucillumi tp9ri 
a di 	 cji 

)1,t)lh:iilf114:411111J11 ADDIETIL1.1115116111111111111111111114ritillillill iiIM:314111111421011414 
Li 

5 111421011 01210 L1111 (01121110 111011110Q 2548: 97) 
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(4)  
4.1 fl-15itt1511t141,1-10111 (Analysis) 

11f11-141.-1001.1115fl91011115rITIllillattlIV10).Jci`3191fliChtTrMIAlilfliTtlerlfifyintilie.il 

1.11011flNa1114)‘lin3f1A001411-ja(f 11,Thel41,1flaudar(111 

SigthtmfilbitilmaudeilhAf15f/V114)THITTIJ501.1flOUttdf,91)01144oviyintnidlilli 

51mtdoluiviorliqstEnsitign-arrOUV1111JMJIspf(VW0Alii01-11111431)91flfrnilfrilt4 
"A 	a 

141141110)11151%1' 15t1111411c1215 1115111111.1ifTqt1115'falff filStounnw f11151±1111-109101111)Th 

r4) 	 v) 
110A11.40111 trafm-stiimmTinistilimin o11151U11156M- 5111101nAntil-nniNildolilil 

4.1.1 f11151f151t 1111.KfIrj15))fln1-401411 

tilv01111141iit114.1k1.111flf115f1flilltirn;91f151.11/ftfel911 UtittelyttliTIVETH 

116f1V155111610S11411151101-4fl15M)11 Itat, 	 mT1Ro 	11d .t1011r1-111 

v.11  
115t;f101111-1fll5rfalnidM51"-3151116,n1f1145-1Eldtt&91110111.-10111:1111E1N1113i11711111)111). 

1) li111111111-11.4Wcylhtaltl'11/1131 

2) 61 -±161iti-101411.14T1f1T11J8inTfliedOrttalfil-1 

3) 17(1111.-11:1)11)01,25'0,1A13J41114fitT11-1 

4) leitomi'DtAtitittilLacchciluOdUti 
a 2 a 

5) 141)50\11/1M0111J111Uflifillfilltadatil HIli9116'1111111.1d0111.0 ,11,41f 

f1111.1a1.1111-1b .1.111TUOUW1110c11C101-11 

4.1.2 fl151-±1111-.1t1,115 	&IVO 	01-/ 

itilt7)115tITA4310111116014flaiAlNlailhEld01.1 Thf21111ThfliilfiT11)1ThiliA 

a 	9) a 	a 	111 
--iiQT5tiwonirrolvdm anriulo 	annul vi6ivinfrio, 1115VJUI.4,1 1q01111t1011.1511111) 

9) 
"Of MJAW1 	IlsonHin 	)11115t111145q1.111516.11.ittS111117111f11-Ifilfiitllitiw arliTh 

191514 101)11-10 itonurif, aliounlou 

rilinfrtslerofliticultiintiioltintnlmnymitilttlinuniiummhnfultiinSifmktinng 
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4.1.3 f115.If151VI/c'elk till(l,':6M-1551Jilriat11fll'ia01.1 

fll5i1i151fIcthilIdt;c-itun55un15lic1un15vrou twitiugfurd ctiloci 
o, 

32 171115f,acifilinAln1i,301411hdITA'fl IWY1151eldn00910114 

I) 61111111:11.1111-16n55tin15t5utrunlyliamiliffl411T2ii1flailiTel5r1J 

1146truT 

2) NUTP:001-11i114 111IT-ntotioulkfrumnil'ultiliion95nuilir'.1 

kri 511 

3) tilttd)@1-Thlifilli l il 	 'enflitiliTTIll'OrbriiilfliTiliiiilill56161cTIP01411 

fl) 715~11d1 

;iv 
In 5f6LI GUOULOlilli.df,1- 11551J 

A 	A 	.G 	el 
il) tliTIJOOM011101114111fILNICinifl011115. 011453J 

g 
1) itillM1111IYU0111101-11 

-o>1.-1-ioilitattiitruqRalii)1,i 	litt.hqn ntirmi 

4.1.4 111(111111116 

OA 11111101111011171110019f101101J 111.11001 

nit uitral1 	011 11 d 	?IOU 1.11115 

1)4110 	illrth1d)alitaiti4T1104111-RIETHAM1664414iltddf4101 nt)441)1111.16446+; 

Vf 11,91)415 .141is'illitintlfilflUilitille],ilint16144-11-113M)Thf.i.i0Wit)11.1 

4.1.5 nici14141clicitiMilkth40 

A 
Iouwolrininn&on.triltaillartiilmi5tii,TaHi'4.1J 

J1101.11 tflOf11Y 1I15UJlin111 tt1F1111100 .0 111.111tIlt114.0d111:1111.11J11111,i1-1.1kittiCalli A'tJ" i 
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ni5ountt9J9J6 nnwimlni9in5filtimnion 

nnt,irmonnulyniv151Jdil TUDAUVAEM 

4.2 ari 00111111111_111iitlil (Design) 

ni5nanttuminilmulmT11001,ii:111J10ill f115liltalln1911117411104 (Storyboard) 

n 	 =2 
(Flowchart)1111911MM501111J10111 t5illliT11011YlataC1111/1n5f1101191

v 
1(11110141 

utiloont9l11tv154Jo 

A -11.10 IflIJOIttOttl151.11.1 	 9Jnc1itu1lt5fl1iit9l5ni0a20f1a, 

4'cm/ill.' &lulu t-Au filflliNttiff,110111111111 	 iti111111MIT116110fl15 

f1151110111J1.11lfht251 01MtlgOliAf11101611101„161114111fifFn 

9JliallclUCJOITA4ttlillll121111111fl150111111.16l50al11) 

U9 Ge7~19~ 6'11-1tffirirrihn11-M1aluL5a10191p11Jm211Jdttbiog 50Uflalltlflfr(IJipallc; /1,1011±( 

f115V1?illitoiloululf1491-0fl 	 o'nviQ61ffinl-ilidatilautihrutilittu 

rtAll11-1111F1Olill 

41d19cilif1111JAMT111110Alldt)14111ial.AV151111'iatNiflt'&11-1 

ttd,F111114 	 €1114o6riurlannuinnynatru -m

- 

ih-issuiRA1.qt-iniA 

cl 
111M01.11 tilAlit) 1W1TvW10141411f1TM54.11(111lf?

v.)
1"011fritlill1AAil 

4.2.1 riirltIrT131141()0t( 111.1k1till-0301 

I) llfl9111115131J1111 unliommialtriam 

2) llltillilliftliJdEnfilt tf1111071J14iTgf1151C10IJI0,1111111 iTh 	 [14 

3) lIrM31115'lliiii1111/TallY01/1151.1d .11 	11011 YliJf114 

4) 11 -0111:00111 IVItilsc1111AlitilliWiT1101{1 ilIDUMW1111.41-1 

5) tia9ufricilauttierywuni-nititimunifiovilunfh'iltirdli 
3) 

4.2.2 1150811111J1JMOfiTr 11d17(91,140 a a T411)10 011
a 

)15110,1-  

I) M11:111Allt-IiiiltigillIllf15JJ 
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2) fll5i01ThUlfeintt9int'AnflTell 

3) txrfilf 16r111110111-1111d10414 Gi1tt151(111f1d -111 

4) f115ii15Ell1atitallY1101$116fl115 

5) f1-150011d1-10111dotM15141011 

6) M511VI61INMJ71TOIfilitlna".1fi5al1ita 

4.2.3 flThiti21f1T1116anTal1)ttri 

1) f12111 	OALCI 0111 

2) .1t11551J11151101111115t101-1 
3) 

 111111 11f151111V111:11)11-111,141)11001A I dtaa`11115011f111111111111101-111-111412101-1i1 21!11"11 

X114 1114 .111 -114111151dit1111115V111121j111111it111.11thiOdThfloviluvii7itmctociltiainituflinA 

ronfm5viluvirmilifij iTlffialsiiimaminution±i EtTuqui-1110A111500flU111J111.161114 (1130 

n1551511m)5rri(-114 (Courseware Design) 'UnlifflarnifiethiliiNlOi'lhtlfiall viaiainita 
tronitiniitocidtrii)44-) Itluvrenni-cf m,-tilunvirrIlAwntlounonlioo-J'9}-)u'antlimi 

141115unninoLiii-)mni.  

4.3 itiTTOlUltillrita4 (Develop) 

114911-1111ThAll.1119)14001-1116'11111111111 
0 	)) 	0, 

1J11111f1(1111111J911111111111T1111J111111.4110141.115111111411/011W11005 )11111111, 1 2 iifltlfl4v 110 

1) n151471150j151JiillIqlierniTurri/lAittilitm iflutp31014/Tniitut;Gualdflaiihtuf) 

114111̀,11_11 ii111111111131”1,115/1n5mi -,;ett„flui4'llundittiiiirTeeTtri -Th , 	- 

1i1111111111.11°1141111itiltypiihuti5).Jaiirinu 	 2) n1,714-11hunci- ii 

filtlThirlfilltili9105 (7.%1115V1fi111111301-111111111111111Tfunuil11311titnnufilmm'ef51nt1iitni 

fionfritooi'95-)urrou 9itilnifitifyrini-n4inittn'd1115trninldtly4)fluiti 

Jf,rioliolulitmot4qQ14 
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4.3.1 firdWeellifill 

1) f11151oloultaf1113J 

2) 111519lit11J11111119}1,011111111 f111/1401-1111-11111111151V111 

3) n15w15t1n'Aul 

4) f11510-itthei131-4 1.1115111110111115dilirnauu 

I 
4.3.2 1115

9 
 Va11-1fl11111a1111if1551J t/O

9)
ttfl 

1) flirwtiovilTytemluuponiti 

2) Ff irlfllffili3Ufl,1115q01.1i111.01 

3) 4041fld11951Jfl115f1-111f1111115@ailrflE01 

4.3.3 f1151e1401011101Illfiflfl1W014 

4.4 11151i11111991 (Implement) 

116'1unr511ini15talf101J1tiTI1GOililUffOLIMI41-It141 41.-Ivit:111/111,1111111111111W1 

Illitillif06114111.11301-Ftlti1W11111491014c411MThtil rellt101,1cItn11/0111ThlUtA11111111.11111) 

t5tJ1Jf115fitTlAl511GU1JU7V 1S31 1J G11YJ  

4.4.1 111152151 ThaBli 11.111111,1@15ltaatH1,140111111t11110 .0011'1111 cis15111611 

111.12152x1rrotatatolt1amoul1o1f115oof111111.111dIma11amunlital 

4.4.2 n -utiodointi141111-11.111/1[11-1uturitivnolicilma'ituraou 

iiicilu*aTiininionni141-tufincuilmtilni5tiith11,41TuAil 
a a 

1..[AtilliStniSTOPVIO11114111505'Adoufnut-p2110111d1.1f1111.1d111<15ftl'cualtroCita4 

4.5 fli5 ici,t,'tilticifltll5i5t114. (Evaluate) 

fidtkttiluFmnrilirm&iturniricrunalifiwoi)hothu'fltfyritiot-Viin 

ll5tir111111(1111111101/11111111 14101,T1 1̀11iii111f1115tnA4 2 1151.-11115 fl titon15t15t1llirm 

9i1i1'Vit5ututnnhttiTunni']ity11izunlr1t5014 tiTio6'tiuticuuntiountyiion.'flhurfou 
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5. 11&̀11111001101.11.1111111£114f10111.11100ir lhUffel-W113JUTIlf1111.160110415tilir n nitd 

umitiviiit.flud'oloonuuuvinniKtini5unamniifri5i)Anisticmf t1lorThut-ility4 

ortuilliulrotAtim -ffrni 

..111.11t1-111f1111 -131i1ft1101-15117A10 111/0 (1996) ifltlikititillt1151:11161110111,0111111.11111111ThilirliTi 11 

1:1 
1-16fIfillir10141111 9 Tilifirl111Ullfi 

1 tiltlfifITTiralttlil (Gaining Attention) 

2. iltptliciliktrN4 (Informing, Learners of the Objective) 

3 	11 11 n! f1110:5;1.;11J (Stimulating Recall of Prior Learning) 

A: 
4.th WI 	FIE01111114J (PresentinL, the Content) 

a v 
111111411:1/14TH131115t50112 (Providing "Learning Guidence") 

6. ill1H:121141111591011f11-101111111301.1 (Eliciting Pei- Con -lance) 

7.Wilow[iounthi (Providing Feedback) 

9./1 	• 
Miff tHITIlla aft (Assessing Peribrmance) 

9. fill lb tnlilth1111191(Enhancing Retention and Transfer) 
, 	1,1 

5 ItlfinfliN11191flf, 11111211014 

5.1 Villi)10 IllJa Oh (Gaining Attention) 

Likir) 15 	 AI,Typi-11110"0 	I .i 

(1
1 
60 0 01011011 an cru 11111i 0141'101.113 11910 -3)Is-rurro tii11711 L31.111) {1111.11 411111 hilt ti 

v A 	 v 
[FYN 	J 0 'grad -int n L161.111010 1 011 11 -WARP) llidlT/i1 -0111111110 ,ICti0T13110 ,ltittl ill II I 

[Jiff 	eisAttiiliiniouvnAccion 	 uonoinriAtnniithilil °Hi I 

01t1~1-1r115d2 5011011 WSenilifrVgiuti 4750iJ190n-1r-th 	 ion2i 	cl iii  

filliii11lfifill3J1114.1101111U-imawyiniriltio 

iiitortj-otol (Title) qiulinilicrtutrtuol c 1;' 1111titifflretliTilljt15,111111111111 firitinuv 	 1111011i115 

5 

8 
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onnuuulurimdflo filslArriug-run44.60140[iikelfYlliiAt111.171f,130c11111111A1.114 

Ife,45011-.1btI c111V1t71111111111.1016)fldT1d0111152101J11110lillIMPCJIAP101115111:iii;MTIFS 

r-111-11111015f13101-143), d tlf115/f111115?1041a1-10111[1111;1) (lMall-1 Spacebar 

111411101101.1111.1i1i1J1/11e9T11flAillItildT11141-1 

"41 1)dn41i015t11ttili5t51n1ur11011alrli5tith4i5il 

5.1.1 thn1,4atlinsicAlncitilullinAtimfilvaill if4ntif 

efT1-1311011111111-11101(VIOn1131)0cITISfli16411 

1) 1Uf 11Nfl51 nuuii 1G111 UH15 1L11t 51f uuff1))444'914 

2) 14tirmi1nu15 i1uf111otdritifiwn411111,1thAiol,1114910).lutufn 

3) f11511Traitthillfl111-10.111115a,11fillil )14 -u -vilrlfirtun .91 

uflticimnfli 03n1julf1414141 544141 alorr114)1-)414umu 

11PflllfJ15fl14 

4) aofil,ilulvulTillaii 6--iuT11101 6111110 14 1 11i.ta4Jf1111/J111i111 

114411 W011.11111 -TO 	rItiuu 

5.1.2 grYlVitrAatarnt(fOliTrnilfirlrl251):11.-CrlieilillAnTnfitilli(Ellect)14.1 

IST10111(101MPLItt151.4011111711101f5ll1121111 111441-.41141)11.1111.11111 

5.1.3 1.01111.4*i161(1)1Jil1t111K101111:1i9111,1 lflt11W11.11',111111Y11 

5.1.4 1.(10t1119fWit1141trO4>flfliflAti31fi1'1liT511^11111Alt111-11J11[11.11)11JV11il11'1 

U1115U11 

a a 
5.1.5 11".151101-1111501.5aA111/1131111:1/W101411L1,11111T1ill c1111301 

fl '411 5m:'1,11 1f1 (Infornling learners of the Objective) 

'hit)) 5 -14i8lnitumollifIroluttliut4unrItiuu. '1.-.10flTlfl(113 1.1rtfll 71111i11110711711t1:154J111-1 

111,01 116M0 1J1111/3m,u4-1 tf,rif..11.4f4-454.1.6141'11511idiAtrali1 1415.tatui4)4tli 



11011110111511J1k11.41`1511101/.1:4011ti311471(ln.ilnr,iflutni5.iiidAninuniolioArctnioHN 

tilotrillYirraodoltreff,AjutTui`riurrivoliittud'ilitytt.ijlei 

115fa11Thtl1110113141-10f111111Thfili1Jm4Ind - io.K11-1fl1115710011\11M1071(11,501,111117111 

iatii.15trilfiliocinticim4rioutltmuairro 

-To ti 11 5 	fiu 1.9 	[U4lldufllill, 2 GIS fiq 140.1i 	9,11 a; er fili-,011 

iSlt115ffl5fiti).111f 	 n-nuoniotp_,--cilficuoAlin6ou 

tianAmirati.-.Tmithfrm.,) 

'11 	 Obill.D111t d11115tYM 	 c151110$1011Ti0:1-Aiortli 14114&tTS,111.1t1OrYlA 

911 i..1-iii-,p15frliivii11161.1n 	 iiiku.riTt110)1.ititni 	dA14111.n511Tho14111.-1 

fl 	L;11.ii.461.4 

Ricia0A11151,11111-M151.10fliqt1:115faA61111601). unit 

5.2.1 lltlfliffpht -crlffIfluVolan11111.5t1unklln 	 I 

5.2.2 ti'd 	"cj OA 11 15 	1 	 If:Li 	 11 111(i ti 

~G1CI111 hl 

	

1) 2 I 	 . 

5.2.3 

-1)(t 

5.2.4 f1151H111111513.111114,111411f41-it11411'11116v1til 	17T1 	W11111111 LII 

!IA-rof-d-oi5tn:yiltildltun2ilAfitof,115 1 1.411h 

5.2.5 trilinVitnnnlintiliiithhillitilitinViOrMilltnthrteN rl llllillllla 

is3111115f 

t, 
kLittS1.1111)1011011.111111Cik TIKTillt11414A1JOili910:115tAT461111131nfrUllt0(10Cilti 

1111.15 tra ti al 1 
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5.2.6 fl 	irrti in04 115 nAfilifth Mt] 	011111:11M"A"01 	u di] 1, 

f -ri15ncinin -i5'1d1tivoutifa1Aytf J 11?-ino idArfliounnuffiviimlialonH 

n'Afiviottlifinti,linftll 

5.2.7 1,Atitilfltitildrf1401-$11,11.1Tif 	 tYliclInJIldtlAlell LIM 

IS10'fl -(TCYLI 145v911M5 	fl,Q.',14,11f115115'111:ilfrti 1 LI d 111f1151291111,11f1 

IciCitilliTt4119T7111TIRO 

5.3 111111Th 	
vo 
Win (Stimulating Recall of Prior Learning) 

A 
immunTun-yinponnonmnyneronniuDminfirltien4 

aHTh1611115111n1-J14 flirl1J 2 1714"ltfil1A1VIi'liumlutilval 131n 	n tn 	1 

1.14 n 51-i tn4 	 In ofilliThi - nnEcuun ulnyolifilmofision-olnliin 1115 `11S1 11'01I 
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11114.flfl1111df 1.1flti011 5111111i1,111101J115fFnilii111/111111ET0111Af11511.5n1011rI01.7150 

v7A011@l1^111F11111i51J1101413 01A -iltilq1(11101111.3)1.1111-1 l'IS'A MIT1111'11111j14111111s.f0111 

115tLflunl5Citimminn5nnum ?106911551.111̀i0111151ThOttftft1111111.10111111110115111i1/111 

1.1U1-0111/1113011 filffft111-11,11.1141111M1411115-ftRIli'1111111-4 111111aliiilifltilli1011i'1114A 
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010111 	iif1553J51.1511-i11601111.flf4111111/10/"0111161601,1 111tW111.-1 Iuct_Inifica‘,1114143.1 

tilath'in1114-,roctrsim]irin rintoillillwatrult,T,Frnifyrvindjuvilu El / E2 

Ilfhli5f,111 W. 60/60 

EU. f11511flifOullsti,atlifatittininu (1:10) li'lunicivicianulls,iFtwiLtrivnlelfren) 

1 filvim 011115 Rig 1114111111.1 Old fl0 017,11210 i'lbrIrr014.611.413 LW 6 — 10 Mal 	011%011 

thunoll 	) 

-1111.11211111.1citTi 501U0Q111.1.1.110111.111/11y111̀114141111Tht11-1 1113014111111/11Attirli111111011111"fitAUfl 

11N1r0I1111111aCTilli1I111111.11)1151t/1)1/11156011t1flint1111/f115 cif.01"011551J1/1i0.111716T1.071f111.4 

111.10111-111110tA)li 1.1-0 	ft 1.1'11111f1 0-11111-cci n ern nyini 	ouun 	ujf, 	o 

.:floutilsitilifiTnCiutiviliNfinutromITninitho 

ltintiliwittlarvieio1B-11151k140111-CflTh' 0T1111501it1111.11A11151.110141101:t1.11.1111111110111161 

A .4 
tirm1141911.4 finnfionth,f,Ryrui-nmAilTin1111Linsi-rivinnitiwun4Litmlnituiru 
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oninomtrunturliiqual-juvf,Tilmoitunful.iii.15,finty 10% liugo El /1  E2 

111411 70/70 
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ttAMPkflelik,,' 	!NMI 
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ni51iodouthf,Folin11\1111f1M-111.1(1:100) 
v 

, 	 a 	 , 
via 1,1 f11,111W0-01.1115n111111111J411501!flaUfhtqa 51 al .1dOlIfYLIE,11.501-11119C11 (1_10$1 1.) 

filir11361.1 30 f11.4 tid111I516011111.11q16011I1111111111tilitfIlltifi b flail hl) 5t)11-ill 

viorrouil5f,Frviniiiicautinilivin151J5nnuFN 	m fl55u SAmilq6'nynyuplillirm 

191G NSGI Thwavnlu 

illiTh1111JUAI'Altrihni11411151301alflf15:;1131-1015  fl iif1551111101115T1%Lafl 16111011 

lifillUfffill91d01116111011. 

11T1111111fliThirr15°,5' fin5-.--oistidlitiovunfAtumwaoutiKliitrulAs ily 141111111 

111C12101J11d1.1 Fillif1111111f1M-111416111-rflatithillinfill OlTIICM011115tAVITII1111 2-3 itiA 

Infilfhthfani41144d46ntfical4@1-1 

dal v q vcA 

11 n6-imintnunliCt314 2.5% 1411.1041 .11131 

411f1d1411allfrilMt1,1113J1flfl'il -2.5 113(9111J1iI11611°Y1191fillild 	a11li9111 

ilM1114 -111';11;flUniigldflfti4 

	

rA em 	 1 a a 

1118 1lfl 	 cliVit4 +2.5 flr.101.J51J11 a 0115 0`11411115 Cf0141J W.1" ti'll1/111111,NA IlJ 

[111141111cL1 11 
A  y 	y 

A 
111f1f1111LI My rft)1/1111-411'LTI'14 +2.5 141illliflt11-1)411.4 (11Ydf1141411T1,1 61;11 2111 1 80/f50 

A 
11 11115111M 1.1 S5/8.5 TITO 90/90 OThdTt 	0 l ritittiEintiMithInktiintfilti1M1  

91)101.111 11J\ 01M110111111hf ali.11111[41U1v  83.5.85.4 	 i 

ff 11 tflartiJ Ff 	flai 83.5:83.4 114Ntili tililiclifflalc41 85;85 	0dflilki101.141. 1: 

75'75 triorlonriminoAlu 83.5/85.4 daljnintlincl)eilinJAU 85/8514 
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4 

1. al5v4-ifify 

A A 	 A 
115 Vidal-11111119M ITU 710 f151f1 01,011101 loc),  1,4 11111 (Rigid body) 1,00:n1i-1111 

' 	A 	.c.o 
IJ fl'OUIT111V114 	fi)0143 	5 aliN 	-31) 	1 ll figo 11) Ill tn 	n 

rilJJ 	 1115 IS1A01-11,1 U1111111111 

1115 115f 6a11.411 ITALIA 'W1511111 11111lli 1,`11.111J 11fl5fl IMIltaf111111)iflti 

NJ Ad Tla fitilA0d111511111) AltrUalfl15 11111). 1115 T 	 e iy.11itolliiitmrcninanntionn5titi- util 

fll4UTVJfl1J1.1J11.11.461J)iddli ll iR1 l 	11JiJfl15t"tUdflVVfl11111fl15111J11vflvfl`L15fl'}1Wfl51111 . h1 

2. 1101.1).alfifintlfii4 

I. UOnil,dt "Din min 1441114)14.11H,Ii5fintfl 

A A 	 A 
2. lAdflrflifl 15 tl 15 )flitell111))1111111JdUkaf 1-11 MIJIA11. 11151f1d014 110.11111111)). 

3. 0%1J -100,11t71151 At'141.34J1t14110i/1111171,A, 1 1111Aldf liTIA00 

4. I 	 1111J411ir1Gi 

5. :ftit 

6 911711 lf, iftrnif 113J'Ill.)11-citpint n 	Li I -joint:1MA /TM] nc',i)1.1 

1151 11 111 

11011111TO'llidi 	 11141kilta 	 111 
c. 

7  

ITNILIJM 

8. lionlintififr(un-r11)!IfltilllThilltritUd fntIVJUITHJIMpildflithll'511 

A 	 » 
51151Thi1 IOTI1'111111.1 1 91 

9. 1411;1111 -rinan 	11„10e6Tillilnl.ilfiti1 011111111110 	 li  

11 	
9A 

501111Abil 1.110171 110-1 -11 1011611114 21 Hi K;1 
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3. Main 

A A 
[COW] .1501 11151f1d01.1111t11111,11.111 ttliAtiltilTall-t 5 

3.1 ii5111fli41-111 clitilt1Til)016111115tflf1•1 61111111111113.1,11 ffIlfl15fl151f1k0111111111111lip1 

fll5tflA01.4critIMU111),W1101110 fili7 15f1.11111fl56.111-31 

ditisttioqiiviaptAirfluA)altno,15nuttran-T;itri.';oll i'llndilcio ttfl11110.-Verlilf11511T1 

IAOrilrl11141ffitt4 19111 f151110-1110Aqfvtill 1/4161..11141-hai0d140111wilt1d0flliiilli11151 

WfAtililf1151,411-ITAttlitlillp-MIOliOili 5011ttflM13.), IAT11,1&11WW-a1J IVIEWDYIThiltfl5i711 

ttfltflittl-A11. 11169su 
ti 

1115111.)141101i@l95011ttfltailplilailljtitOthiSallf1151f1A01A11011.11firieilli'l 

rial4d1Aci alOTTAfrill11111dlihltiltlitEllAttAITUTTIflitiJki1411101611 fll5WIAOlfiiglY0,11A 

G111 1 111140 5 V41150 -111 1.)W1/11.11fltiatlalfilAILI5O1J10111.1tfItTIA111514111.41119i1A1115 1 

ikl5fl)1dst fl "lf115 	il61111..1,1.J (angular displacement ; 0) 	t1411 fl t4i ihrtbrl 
eLl 

EA5t41?J11 (radian ; rad ) 

1111/11.5 "Will /11J(angular velocity ; cr.)) r10111111,it;111131.1,1111tIldrTh 11.12101111 

Inilorin 1 tilutNE -ituntimuii 31vrhi -aufiatnilousioPlnil ( rad /s )  

vinivintjlucilaunt-Tufmnsigrifiltu 

flT 	1111Villi1111J (angular acceleration ; 	itionTint.ITA 61fllpAnAtitillat 

inftiltnlatcrATUdn'iLl 	( rad/ s2 ) 
A 	A 	 p 	 r-4 

1111111111'7111 flrt-11.111111111111N -10f17)11JeillifTIJ1Jr110-)1.1511111H115. 0A1,1 

CO1. 	(.7„ + 

+ — al' 

(t),; + 2a 0 

(u 
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(1 cit) f115f15 (fifli li<1111J 

cia fl1111[1113111,11JA01-141J 

u iit) fralATall111001)11111(1 

a cf) fl311115111111.1)J 

3.2 VI affll Itlf,TIJUJ116"fill1J4006111-11JI,IT&114c1111JITITI,„114 

t) 	(Torque; f) 11'30 	1] DJ1 	11161 01115 41-111i1J104 `11111t1f1N1 i) 410 	1.)11,1, r1(1 

11011.1.11.11'1114CFiffill511111-15011VIIII.!14 

ticilrytaininAti -rauttaoioti 	nit) 	Iounoinuolt5Ak1Itintlin11Jn 

x F Ildtklifliiti5141fl1(11 115At15,111ddiqt-,), 

ii0161110,itliili) I \n,.,jilirlddaf115[11601-lltildlfl15113.11-VUOTT01,1, 

fryrintnt-inPfluvriandi -.) -iiiin -urdAtitnn.lnln -)TudniihipJ It one `alfll5t11 1P111tL1~i1J 

„ 
1115ili111101-,TAtiGCnfruB5301A1.11.1 GliTt,),11111.11qinniil- nit.ntrill.myltilarinun cf 	1e] 

1101-Toq 

ifinii:BraninvoimiiilMin„nywviifT'utilttiifii.lion 2 ilK0141111.11fl[tiliitrndit 

Ars 
fldtV1011-,inchAii14 	 I 

inu tidTt) frrillIA tniu ildAn -niill.t/IsNi.i inn 	tritritviiatu2itilvtivoiinAdint,inti 

doatut-i -nnriltruallnnilliltuilionTivn -fluCtioudon -rimrt.rdialininianiTukiLio 

(Moment of inertial ; I) .Y11-1,11i3J -1111(ittl it Li 
A0, 	(.2 	c,),41 

0.(1fAll011011-11111M11 	rsu tfti 	 wuwini 	111630 / HOW OAHU 

Jo. 	-4 
trwitirdou oi d riln 	HIJ1J1130111.11-41M11111[IHITNIJIJ [1114 	 1) 

Ili 	r 11011fEdlititeD 
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3.3 il11411-1,h11`lj44,11111/1.111150014,111.4114114211141611'4441 

111111142)-"MT5111,11 (angular momentum ; 	kIt11411i1J11.11110,IfIlIiIi71014111./(111111111,1  

9511:111flil 	 tlf1W12759fe)flvililliti (i) tl Iill IlltNilThisAtiliV110 

-Thq (p)tilou'l4tflu L = irx p 

DiA 
trinten-naintInTnilffirTogilfiliJutruull.rilh 

65nf7innni5o0nrilimnicT1Jarlipi 

3.4 Y114 11K1111141101f115111.1141.40M115111.15t111111.1. 

. 	 . 	• 

am-mtpuparednun 	 inht nouLfluiA911/14iInTitildimun 

if.11.11W111.04. GISII M -1]?1111.1J1fldlici 11,L)1,41111ft1111-1111 114')  11 d'u  k111.1fl114'11 .01f11511111).'110 

iotliAfidirviiiimursinnro,n16111utvalgollowinlinimyrutill 

• — 111511411 rotational Kt = 7 101- 
, 

A A 
ItIV,',1.9{17 1.111g)1113011,AOTI.11111111iL01.1thiflI1I1J14 	111VfiiltJ)1flU1101ill5lieYtl11 

(1111111 translational KE = 	, 11.01111J111-114511T1101f11111ill 

vimuman4 

1 	, 
1.16M111-10115111 	= »n 	— to- 

3.5 firi46141:1131.1111161(3aniy.:11iiiliThrTt3 

11151.4014.1113111163014illiatilloAilviT nthiu 6iiiicifillifltrn- qtyiktivai",ifIti 1.11 

LI Ti 	111 I EH 	till 	61 1114 ti (Mechanical energy) 51111101itiliriLtiti lflll  

11X11.114.1)111-4,5111(Kinetic energy; KI-1)11111t11111111111414(Potential energy; I 

(11:al IIII1t1i41141T11-1A1111.501-/511'11/VaIflItlINTI1 
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f111-QiclNd 	n1:1111,11111LIBLI 

I. f11111111.11EVUOANilatIquEviAni5linv 

rmiutplimlt-miltmviivfniurfinistrualeltitnau4Twiil 

1.A11115f,1JM511.11flf15;::111-111t11511t11,11115M11/1101r15 g, 

5911,1floa-,115.t,triurin fl15fl5156fl511 J11'1G111Ut11nhll1f11 Id)1.141131f1111.1111J 101101 
s 

111.111T1A.i 1.Q11Ca'191191° 11flt11111.01 .1)  i11-41T111 (2548: 125) tid -rd1 

111.110i131 1111,11W1101fnlith'1.1511MiTinn5annun15- 175111141115 crau 

"(21l di  
maw  
 f11114117  11(5155 t11 1114-41951"A15: Udf)911514115:  61117151 115 	(2540: 5) 1/ 511221  

rinifilf)Ylii1111f115Rf11:11111J1riell f151:1JalrdiVilld51Jff11-1.11513-1011J15t1 fl118J51P5t1'V fl' J2 

14-1:1011111061F1d9101111514501.41115fM14164 0NflAllsri14flUlf1M511111011tlif15511vill/111-11 

4111'11443 tI11114-imn-Kuqu'itrilnilliou 113.11 al 111-110`1101Nflrhdril111011,1111-111. 

11111-5AThinni(-ir,ituilatflingali'qf115r5{11-459)11"5'0141111f1151151011nou&f1551.1 

2. n-nicmarTutplimAniilou 

1115liqralititilliiillif115131111-341t11121t105d11.11511-11@ilVdt1115.13.114 2 11.115114i'io 

frnisitionistilivrinotogro Taxonomy of educational objectives T115 Bloom 1.1112 1115 

115f!flt(2113.C11111iil (Authentic assessment) 

"j'i'll:fY7lIffill cittilriflftillITItlicliitill1( 2553: 114-121) 141-11W111011fil lyiltilt15T4J 

ft 1 	rit411104 B 	rlloom tt :tit) f115 T6 )̀.1 i.4 11.14 Taxonomy 1104 Bloom WITIJ1.1.i1111711 

9) 	9.) 
Anderson 11115Krath\vohl 1/120:1Jc1510f1dIJNIIII1M141-10111Th11151-1.11141 41:011141E11111111*11 

cs 	 A 
Taxonomy IftlFLI1J5IBIT

A 
 5114VT01(10

p 
 01B1T1121111019flt; t1T5IiilliTtitillTitlidEltitrd (.14 

(11(1115,t, 	 lift! 6@l':7I11(114)-1111115iTifl i'lQ).71T1 31111)&lifittlItilf,)1 
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cirrmiTumniliuly13-olni5115niuntimirm -t59nitifAtifi 

1.1105114M1(11-115111011151"411111 

lfiC1n553A40fl15111n152mhniurIt5o91 A11.1 Bloom's Taxonomy 11UU  

A)  
LIT1_11111 111-1 

171V1)11-1115t, 11111015 . 1(P1 1_15 t 1101.14'10 fl15t1 	6 115 (1111 	vll (191 h 1111  

itt15 -1°.341_15t(1114fil Oaf, ihla554 f15,t uTurnyA'ftot,5t,iriludt- iTioi rciarrfmlnvinfrn 

14441014 ,0,q115- iiififin. liuulttnnisniiuni5tikuvnisrfl4rviscimil 

.iiit15-t211/111f115clq Itflf,199;4113111A11111M11.1.W111.111.941 14f1111.1:5; 14t15.̀11.1'114fl15 

115t)11-1141115)i01111 6 1i5n1111 	f)011010 fl15flG1UtU 19 1_15n1111 	ETC(5114111.1 

3) 	c,  
I. 	(Remember) 05t1.1-11111150M-1(f10111011111fl15Cmflf1111 : 111f1111111fli tlf 

0111(114 kt01-.1(9105/ AILI 6.0f11517110 -n U9ilf15t111141115i1A-1 2 411,111011Th1f1fi11 (1'0 51f1.1 

'1(Nunti11i5ey15mAql 

1.1 f5f.,1119t (Recognizing) (11 fl .;:', 1,111.4 t115111 - 0 -1111 01(1)1111155 ` 11f115 

Liu I1PillioUUflflhllVl Ji1111J`111.110 

(341.101-(611 1m0115101115611.111.11)i111111111i1 

1.2 tii 	111 T5 015 TB Fl 1 Jn ( Recalling) 11.111414 cl CI fl 11 Recognizing 

3101100 .1.11J 	J 1010(100911M 11111515011fl'lliAl ETV 111vi.611501-J1_1(3119(01(160511111(15 

3 111-035511101115C)).11fell1t1 IT111.1.4i.11510T)014.1r1tY/X.1.11-12131J 11.1i)  1115f 111.1(i1111111113111.: 

110 	(Recall Task) 0(11111.11).U31 

2. I11)11 (Understand) r1llin5f,7iluni-ii11t.1u1linAtiiini11J11riu 15. f111,111111 

)1 -114J111110"0111iiTh1551Jf1151-1014.15(1101(01t1 lil',211111101111)110115f11011912nflIf 11 ittil 1 

FlItiOtl 7 1.15f 0111 1414(1 

2.1 (115 -11fl 111J (Interpreting) 

2.2 n1501-191clOtill (FxenwIllymg) 
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2.3 1115i1111111 115n.1111 (Classifying) 

2.4 (1151c1Td (Summarizing) 

2.5 11151J01111011111q171111i0f115d1116-1161 (Inferring) 

2.6 1115111011111(111 (Comparing) 

2.7 fl15 0%1110 (Explaining) 
. 

IflUIT-111111151,1u -nat-rriiimiatiaidtiltiluniddirdaufraiiiil lfitlumilinfitt 

(Comprehension) '19101,1n1111111111_15111f115 6110611111;11. liffliit1LIV111115tlai1111UttNifili11/11 

_5/ C.,) 

3. 1115 (Apply) f151.1111)111115f1V11-11flOTUO,IfliJfl15 
q 
615111-10 011 11111115 `41-if11511.111J21 

11511111114.1115 6V114 011blit115t3111 111111M-111511.111111-1f115Tmtlfill 2 115110111 Wlfl (111111,1111 

(Executing)11111l1f115a11,111-11115 (Implementing) 

3.1 	 (Executing) 14t-iiini.ttN1141114nt5 utifNinu tit) 

in5t111411ntolllijir6n1Dflil 

3.2 11159111171141115 (Implementing)14til11115t:11141111M11l51l14116 

17114 Irtliiii142ThalflAtaflTpii(41 -Cp111,1f115111E1fillt11.4.1TA)11111i 114n154-wi4un-rittnliuti 

111)111/hOfl'UliT11111-h1111114 611114aNJ ,'t41.1.ii.1111110114T11111/1aie)1210111119TRAI1131)fh111 -14S21 

GICV11314 

" - 
v 

4. 17111115 .11ni/ (Analyze) 111n111111.1. 1111tc ncii111J1111111111111011111111411411[11 11.11 11'319 

Ifi4n'511411411.11404t1t511Otit100 11n11-1M11111lielatliTinicT1-1600dil 

9) 	 ) 
cr.111111.1 1111011.1111h .1 TWAT trYrrillla tf151115 1A111111110 11if,11114111115f1911-11l511tt1N1-10 

1152111-11.1111512qtfOrl (11 3 115t1fil9 fin 

4.1 11151_1011V11111.1619111cill (1)ifferentiating)A,Itlfir 	14 '1 111lil 

utin 	111111 tfl1412iiJILGl114i3 riso nnitufill.1314111d1111510t1 ttfl~~ 2H 1i 

I0A11111Tildllfict1flei 
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4.2 1115r1fil 11111111`th15n1LI 1E156161 11155111513) (Organizing) 111111115 

i'lR'1-1-ilic,113(1009111 1 115t101.15111/3911A011-31111-34111110110t11115 

4.3 f11511f151,fi1iA11149.1 (Attributing) 111141115 11f151til'itililltlicilii'dittl.11 -1 

1211.-1151JflttP1111-111140t115 

5. 1)5D1114fi 1 (Evaluate) fl5t1.111-11115iiqd1711-111151.1111111601A1 FIY-IISP101743115fli 

-Inl.ii9ni -tutieintntulijiiiiiinan5tiiunisiii-IllstnolNi-lutratuitan15tciorion 2 

LI5nfal Tin 

5.1 f115215131r011 (Checking) 11111111511111113E11-105141). ii11131R11111"01) 

1iDE001.3. (Detect) ItarfIllitiliaflqflh1111011141.1111ITT31.-11-kaThlf1116113103,0 Uct1). 111" 
- 	a 

V151r"0 	 til 111Yorfultnnu InnsotmlowrilLtItin -rialtlyrailimpothArimmqrrwin 

3-3?)01.11 

ce- 
5.2 115'511 lfl1.11U5t1,3). (Critiquing) tf1016110 1111111151iT151.111041"dt1 

(Judging) 11 A111 14 5̀(  0115 t1J11-11115)0 tEen1111313.1iTli11113-121 11111111111)1 3-1"  11 5' il fl lssl9fli1  

5101115q110111171IT11;411-m1int;1311i111 

-  
6. 171511 r1554 (Create) 11`32)11114111511c11-111113111.111a1111Td1113 1/150f11 -1413151111113/ 

innKiltid (Unique) 011310Thi-Itilf115ADIf151,1113E0110"0171111.151flflOdA1110141q115411 

11,51111511 Ult1,101311111211-111111115VollE4015t11Hlattlii04114413.1111̀11 (Original) 

it -nt.25'15&:)11).v2nfiiv1ltil. (Unique) .11f1tFI161114`171hE115111g0 11115- cti',1D171110 

lultuai'Fivr55f(i' 	 nil nu yawn n 
, 	. r, Li 	I 

115t1111-111151W1V1511f155111111.191A/10111 d 141V4311.301411-011J11 	hl}q 1113 (Devising)11110,1 

11(11111c1tiiflAd551111111'0-51 	115f1111-13115F101111.1111i11.3 3 Ifit'1lnitlaU rlfl ;115554u 

awn 

6.1 31155 `,`„) fl1„1111.1211 tri 0 V15/11 (Generating) ttldln -151.411.c-T1111.41111 	1 

311.111111d1L1111111511111111f1J141 
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6.2 1115311urm (Planning) if11-1111594411411AfThlifillilf115111. 04i11411.41114 

leininittnlvinitmolulutirittinvatulti 

6.3 fl111-lii0 (Producing) atm151-littraiNdika 161U16 Ue7f G~6111U ell 

4lliut-i-n—YordathittilitriAni5licndurymirrqì  

Bloom's Taxonomy 	 IOutilunisimitqw55mmtl01-41T1141Jq 6 X111 Fill 

illil `k lclrilf15ThAf. 915vt1Jufll erfilns54,t510itlicilth 	n Atitnulllu - aimmthitivii 
lde' 

111\901601-11.1,1n15-nuf1J. 41-1 

5 ;14"J1113014 Alfilt146A1101-4 iii11131 
A a 

ticltillirifill5trtI3dlilrltlqiht,'VflfiCl101f11511q1lfl,1115,14114 11431143k1(.114 

611`.1' 

ritnil5tn414ulufl3 fioutriotukvinnvhiluniDleml vo:non151-itruIV 11)tini 

limAyajtfiutrilunl5f,n156t11416-iti-3614 

1111411110(64 011i14 nuiquanisnii'utiovauuttdanitho n'N'tivrleilinkinfit4folto 

Ef's 1 	Wt
a
Uuttfyt

v
flU1JJ15fl1111111

v
ufll5"i lYil 

Irtintinu- kinu l 

fyitutiintrti). -11(3 01M111.11115110 41i 0 a-Rim-114 tin iffrrintitan-n. unctifuLtri'ntitut 

Iquiiltnitiurinn15-rway;: 

115`A-44-ill4fitilillifiti 	 i61'UUJJrl  

"Tau 	 tuctitunitnftutilrt/ftintlitniutilqwn 	iffm 

limAnymolafAN- c-i-m italJninfinviiqtrot115frilint;tri-ilkluutratliht; 
A A 	9)  

iprliovitnuTuni 113PSt5Uu ncAFtiou n'f.11110-)111J1 	 ff-1111.5{11,13Arlilljil 
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Ciouf Uflf,Lf1114014,1fli1141uninlitlillliel'Ofl551111151301111154{114111tlitlIt'allfILIPPIII 

11616-  014 111J 10 gl ni5115 kil 	uu lupin th on 56 cm No1J5fxrldcwoi 

ni5-NudnktifitinKltiou nloosouronvilitnrualpItioutillf1111.1i) 171jflitt 

fl5tUlt4M15 	Fiitu -Kntiti4:614111115ti,rri4 lflf1151101,ifttd°Z1115i -il:fii111551.11Ye1 

IwitilouriutTnnisi"otta:,-,thtmlurintiliouttnt5twilltirm nviiquitct-thni7114 

ii6ltimat:villirlAinadnitilluandliAronnni5ni-J-110115:1101,1111011 11491fIlt1;:14 016116il 

ank 	allf11111111115;Afr15601.1t115rfalJTOM2X10 €1701,1d1f1f1 -151S,10itt 

141111115Ytqa14Nflrffifill'Ellilfl15.1itfl4TO1CitIld 

1-1011T1fItk 1115ilLtd-:,115,f11111P,M141111.11-101•99t/tfil4191"01,1flf101-1fl151i01-11115f,alld'elli] 

c- 	I if 9.),4 
LunancItum unf,n2rIrrou d 1 1115 flthITO 62IndviTIIITAnntintllei'mh- 1 

ni5tiou:,:funn-rrii"ot-inrinininlutinisdatailoh'9nriuniallourlvfnium-amill 

rgioutraferniumule 

3. 111101flaimilhililiMf11111U14 

11151fin111411,21-AR1-1111116014V11111141Tfltlf untt-uKilllfUt1121vOliMUTT-111 In 

110 011-L'it,-)4/111S91 11'152TAR14111f1131-01,),41:11111 -1.1idi0 

k1101"1:51)1t141-0 illtakid tii14:Uinn-r-J -TM7111171f1/111Jildounqu Utitilm--mgFrB57,- tiflufflinvvin 

em cu 
11171011.10 lOrT5E1141JVM1fIlUTIt1 iiunytimilHooAni5iudt,-it4uait_pinArhnifl 

3) 
(11 '10:1i115 "TOR'  Tt-6LIT(11199htliellniTtiltlf1".11 1 510111,ird991)  11115'' OlcifliAlt1111154'11'111 

rTlAid109117M tta 1,11J1111?VailliTywinffiJnitivillni5P:Jou kkiltdS,,M111F11,111115afilill].6"11)6 

MJUdEllf1TLI [1111411,1121111111A11.11111id; 	 119111115f11111fil t11111C11-Affilll 

I Innis umitlifilnylq;in55E viltju 
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01111111q17101119illliTtcItlfillii1111111111(111 (Achievement Test) itt4U111111lailitY1111111' 

inn -11ci11411111J11 ((lotznitive Domain) II 99ittfi fl 113J l f1114Jtatl sk 11111114 74fill 

ef111(151etlIcitilt115`Dillifi1 60E111t110 ,1knitillflii011 .11a,/ iii 2 11Jf 1115 

(115tfltlild1U cliorrouttlnitinh'q )cno] 	 LintAgonoolo tionTattu 

3.1 it1J111101101115110 ill1111)0f(01T1111filtIliJitillilttlItl215T11111)11t1111. 11 M 

0111i1111filAiliiintallitiT;iunt'iiln-iso5-101fontnAiumu uumriorrom)TIToi7iljun 

146'14 go ituing000 fill (Multiple choices) 

1rion-0lJU111 1Of10011tIl1d^liorrolii1115t, 

01001] liorrolvd5- notvdrJ 2 rill!. 110 

1) c,26.1.1. 111?109iDtT11111.1 (stem) I'M-141111"1.111141/SilttiD111)(1gOliii21 

2) 41010 n (Choices) 411Art10011`0 -010 	ft -10011 111111111111r 	tii0 ilia 011 tit ti 1111i 

d 41611 111114111,V1 (Key) ttattti1014 (Distracters) 
, 

1100"0110111.11-60110 0110911.-11-1Mtniliir1(4 	4111111111111111 I fill 01,11 TM 11 

1171(111A171".1111i)1(1411)6111t(D1 	Thlt11111'ilc1111-11J9111111110 Hfif144111,1-anuo;i-of,iii)cicaon 

) 1-(i14 	 20 Ilia ILO iJ 4 	1(1il I hi 

I 	CL, 

'11911a1011 Yl U 11 1150 1 11 ttll 	'el ft 111:111 1011 .1[.itilliti1121011111-111111Dti15til1tlill 11 111110 

01600 I Til,G11fl( IlciijiD1112-1111-111 

11111110 Vilitytutioanintinngotwou 

0. 4111.,iliiltl1111 

1) lii(111611111J1ftl1t_11111Tf 

2) I iulJnitll1J11lnt:1191 TO 421 M1 cid tc2 11111f 11'~1JIl1r)0 

3)14.011111iittlintrit.1011 tt 611(10011 

4) Yl1f1l1Jr11515111Yfvl'cYc11J 1411 Sl/ I11 

5) '11T ni i4Ultil5191171-10-nitifiMiAtili 



46 

6) LITIW15011414C1414111110141M-Ifid0111111 

7) 611111J1N1dt 40f1"-flAtArNt11101filitl 

8) 0119121111-11/19h011%10d0f1111J1f1i0M1016aou 

ai 

`U. Gl 11,1 1 Ifl fl f 1 

f1lt11114011111 401116.10011:4fle(olilryncirn&)1,onWitnrvittfti 

v 6 w 
2) 1110111 1111W101100641r10 ci f1F1919113,1141191f1 

3) t.u'utilIVH'cioni„Thlo'n'5t,mint-Tu 

4) illuu&16,-forlif 

5) 6"-)tedonii-olL1Jutonth4g 

6) 62tgot- iltgin i18if25tyr1tli11t11 

7) icii'll.A.'001.11)4145n111 t cu /301011.1 WO. rifiltlfa00'11111111 It111114 

8) Ti-dnjUlfl15illE1114'itsinlH1folLREJA 1-1`30ilifillflaqi)ofirunUitshioa"-1611.1111 

9) 01111111-11110*1icltlf125056W1011.,Iflliffl4nit 

10) 4'101401fil0t1Tatql4:111V 

11) ttinTilli"-.Ann115,tum 	 1110 

3.2 0.111_11S21 a 0 10)211.TO (Subjective Test) AJOT11111qatillkiJAMIll'al11(10611 

Iji)V"11.11.5flUrN11.0011 IM114fl -nfrunliurtu lut-nyviiquinwromml5f u- (dwilrrouaoln 

q 1111111 -crim5filu n -15 ic1581111 0111101011111 itriqlfliTIA' 5151.11M81fonrifi'Alf151811/  

frilIJ l nF11/111Jm6,ff0 Lint vr -mutiliti.ciltrKmitivf,rn- fuT)141115 (Process) dill la 

ntiimintnu u1Jmwrfai1oimof,1114?louniciuunl0v 

115f,61141-ItilidiOd%111Uflitflei'dJIATIJfittl2i 11141/1141115A51111)1T16,0161. 7 121011 

1imAr1n15215-Too51t-iu 	mum ttel 

6Intill .(1-10Off., 2539: 86) 
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ilcinnyillomumiorraimuu6m.To Ltuirviqvinuttuu6niu 

	

KfIfitti,"WOlfillarrill-11115;101J 	 Utfiti 2 Th ,t1 41 	Ti .1 

.11MilicillAtit, 2535: 63) 

1.1 ttlitAlfiflEilA011 (Restricted-response Questions) tfitifilf1111;(141fit,,1 

t 
llf@VO1111AMOIE1 (Content) ttflt111/11I41 (Forty0 61101f11591011 1. 0 tlilliq1101.1111(1110 

t1-1011.111ftf,LITtAT-11141041tiii-1 

(1) 	11ifiE111111011f1-311.111011vi'N'i;1 :a 64i 5 tyii ;31140frOU1S1111601TO 

lidt1151T01.14115t,111.da thlir 

1. KflIJE111,fl1541flli 

2. Tbfl1505-allsYfltttl11.4 

11-41111f111tItfil-lf115i116V1f1-J11.10111101{1.1591011 	ilLETWITO 

(2) Itin2i-antilln15n5.fititi7ttmlitIlfriimThivintilnlitil 46 

2i19. 	9/ 	I 	 Y.),1 
'11-4'd lin 	 f(51111014-Tqwriu5;f11111a11115fltilllIfIl IA91 IN11.1)7111E 

6d5tivini5AninTou r,,,Tfilfltiti'allTrifillilM111111Ji19101110e111/1JC1 

1.2 1,1111:14.i411W1001J (Extended Response Questions) tf11.11E1J1JilltIlli 

i'11114"elfilrfiff(4)21"4 	"rE0 	1 	' 	 LPI 	Ill It 1`1 E?"0"°' 	(9)41' , c 11R. 	1f1.11.1 11.115f1 1.4fl11.1.1fN1 A0(111t1 .11 	,11 	t1111fl 

1 knominilliclAouri1141-o`thilorlu 
- 

Elttiti71`.ifY11191011-1"tilieenn tiv.01440-01liiiflfliTtlfr'ic15,[5.1i 

VITI1V(55fld tiht 

(1) "UQ11i4c111111411411(fit.1161_1f11.111251115111-111(4)iliERVIS114 

(211.111)0")11)5.t .1111134 11iliiiikitiinf)16(1311519.11-1Ainilil rffit5)171.11/4)))) W 

dm9s16'.1fillIMunnitn truffivilifulAill) 
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gei 	 A 1/ 	.3) 
€191016fl €110140fl'OUIhnflillif10111V15 111tiTt'Atinirlfl 111.11:1101J1ThinV111,10 

rtiolTmrlapturrmisntAntwoutillaidiu 1J5t4114 tidcrtio;iffitirlAnitilion - airacy.1 

2. 141111-.1f115d11 ITO riniffl119.16@ltifl 

c../ 	A 	9..) 
2.1 191€119)0flOUDA1.-10/1.1DA011115r91V1M11115 15 U. 9)5fqQ11M,111(30971YITel 

MS ' ninilldlln15"thframvii115Altf151tlittatf115 ̀1)5n3)14 1.qa0Ati -i5 11,14anu ctrci 

fraiw -̀h-intu wir111119111ift 1110 i/91.13 111 109T15f4f1A 

2.2 flTifitidilialwrihletiairounthirclulrin 

40101) 1G1 	ttintn15riflf,4n115§61niluni59l5f,6111ikTic11A1d1irleromtd)t):1 

If - uniultifiltruf14tfoilutilArn 

2.3 tfillii1r5114Lin15Miltl15.1glit-WlniAhn11ITU iourinintliorreviri\o, 

Nothinu%'tninisilou 111 5 -It'ArfOUSidati,liorliTITIJO1111011.:16111611. revoindlltiti 

lii)rIminiUritioliCatwatioutiu Fint-manliudntnu'ilfmntifirriniloufiuthillL1151t 

?101111%rfOUTTIM.f,40611. 

2.4 ilijiltlacutu jrutilAinfH1 

211 11.41115d01111)OffillItiql7AntfitliTtIttaUllAillitil1n191flchAfTII f15c4IFTa011115 	11111).1 

'Onf".101131)1..213 01.1A--)114kin4o 

2.5 til( tinlflril liAiWAtritItarfainflA 	11)01{111. 1.1filila 1111110d "N I / 5U. 1.1f,1.141  

finaT1-lt1lintnuciiincii:1115 ntorIrroumf, '111)TIAUSti4f115001114nitrif,au 

2.6 1N€ lt1M19914ltilininin 	iltilla,l.tilthilUINdOtrilqtril 	.1.1) 11.1J 

5[110))S15 l 1 9T15f1.1 ktilt115.fd114.1110111211E(91flillir11115{111414fliti 1 Scil lti 

N15fl1J1111 
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v 

2.7 incr (1,11.1c110?(011istill- ntallt140 kliattla001111,TflIDIJY10:111:1401 -11iiir: 

22 6111iflitilt`htiOlinf1111.11241D111.411-ntf11111111 rMA 511:1414  

It'02(0111Ain'irolmoiltiql19viouffil 

2.8 ftl€11)0VM1_11-41d1WITO 11151t'13016191c1J1f11011119 -Itlifl 1.110ELQ0fl',-: 

liToo fl 	414. 

2.9 fi-35611111Widlltif1150011111)114017,1D r115-11;0111111ffitYlle.TOITOTIilli 

11111141c1r101Jiflf1111.111 (Speed Test) tW1d01-116, 110,111JTNI?f01150111110 111-15{1Tif 1l 

(Power Test) 41111nll441c141MAY3  

	

1-4riti 	 11149111Ra.111441.1(1116t1pin 

2.10 f1 -351111411V1i114•114.1910f1-.)11J011114111510111, alnl'illii1J 4101-1110,1  

ITO vroilliTyloall1111611fl")114flIlllvr11J15tlam;i01101r::i-aoil 

2.11 tritiniffot1414114114111S4f1-)5(1111404141-1V1011471V1)01fl151-Vhotoo iccioritutiu 

05')VCOUVJ-3-07111.111A41,1111117,v/14401TUil'RdiThth5(01.1.11 an it w,;(611111rIdompfu401),, Th 

410-11.11.aiqffii051614 

3. '35 f1151,131flf U111491)0 d011601-TLI 

nilo5-N111)finititAtuiniovoutTotru LiJuiltiptiouinadf,  

11111TII111111cla011ijfIlliJaalitM10/10  ilifV150511.13.1)11f 011. 1)011114 2 4111 (1ilat/141 iti61l-1 

2540) 

3.1 511i il1A61,411f.111I1-111^1 (Global Scoring -11'30 	Rating Method) (1)(51111ilut1(114). 

115t@lilifivolruulrIvitirroullnfuAu vt-intnItinto 

ctl,011"111.10141-1`ifillal 	 vio14 111"014111:14 ij -A1915-7liiqntun 111 

11016W101JIAJALilntntiu 6̀nil 1.9'su TuntithiAelAmiTifil 21DllNUlitltif1U"Ufl`11"ll inwoll 

lirodtriuc.)t 

a v 	 erl 	 SI 9) 

11511fl Vkiflt01,11,Iffl 	kr1-0C1100.01 1119111.1t1-1W1.1 fl1WIrM111911-Ittlill rilflt)01-1.1.10f11111 

e:, 	J.3)  
1110.1.11-1.1.11flt_11111,1 
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caezt 	 n 1 I 

3.2 1ThilEllittlt11111 (Point Method 1150 Analytical Method) 111505 1.fl 	11111 

1611111flitlilf115?101:1 7f1ni4lwitionitintiloalroutaluoputioul 011til 111.1 

tanItu cluni5o5-nlAnnn-11-1405"NV,v,viOltillitiq510flniltfil e11016100UlTnauomf, Th 

fiT1511111114)6#101111UifillitlfllItiufhwoulne(hilfitialullm 

51011t1fld 11.1nini-muotrunfh@inuiati plarloot-nitirroun nw.,:14011 

Li) U114015111111J/MJ 	)511111 la/1111)41910111:10 

1,AtiliTnis95id9Ifltik11111.111111Witilltill116211:10 

1.14)  ?If ma 	511 11"161111 

1) XOltfill1111111-141211)11121ITttli 	0thfi'lt111.11T1140 1111`1111,11V2111 11 

111U1111111/ f115rJ1COVITC115'1')Oa'11111)111 611111c1l1i11t1c1ild1411,1111110111,111 111n1llun5 

llfnf,u1131 

2) lAtini5vrilvi,'111,31n - uitAyn)miniirsq 

Ti6ukinpunvittla414ornitiiii"rnitutgualty5 -14otni 

3) 05 -A111)f1191,11111)11d.111310 '011 V111111111A 	1, fi-A)  1 q 	131011111 Ole 1119 

1S1i11itmri)uuti - mo1J91oluddtil11Uirrt911t4) 

4. 1elG 	191)0 -16?11110A111111111WCfni1601.-TO 

4.1 11'14110 1111111W1fl01160110 

I. 11flf1011f1111111-1111511111101111bicrilltt1111T1Q11111111,1liftrift9111 

111111d1111511luni5Nouni51°Uii41i tlinkttMlfl'Ilaidb10215Q 

,
2. fri 19111tilln115/1q15") 

3.111f 1nrisnioNvin;itrotrAirrIunInhiq-5111.1 059)1121217d 

4. 1W111111210111krin 

5. 91-ninimsnothtiva-,n1liqun-nrrouLifiu 
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4.2 elialt-iwunAinnimmou6othi 

9.1 
1. 0111101111150 tlif15011f10,1111101/11110 .1101)111111e1111 ,1r101/ 

A 	., 
2. Pi -1111 /9501114 0

o 
 1 (Low Reliability) tiN5lvt9i14eirr 	614 Ltd 

i114-n4 40194)00 

3. fl21Ut1101A51W11 (Low Validity)111 1111011111110 rftlaillT11 

flflnt1Jowilvl1,lnf t1(1411,41.11 f1111J111105191111/1119 0111 (Content Validity) 911 

4. imn15,Iti9n11991Aau@iiflam-nstiontifi-nrin d'altilfunnimn 

5. gin€uudnnintiittrunsifyitikilinnilli-gotlininftilV 

4. 11111119,W11111t1111150140-6.1qtli'llllf11111f11-1 

f1111111110 /1111i011flA11C111E1111015111141T11.11cA:lfitit111i'orlilituuIciim ti 

10 STArt 011f1111fillIT 0 111111111 0ff 011 1171.s 0111)115 11H11/111111 011'0111t 

9.) 	a 	, 
qt1111114/Cit1110 01/1150 1110 1111411E14011M)}11idTh1.5fli0 140511T1J#N1Uo4n15)witl11.11t)  

1.1,11101„1d11111/ 0 ha  0 'hi hi 	 411-filiitl -1111d 14011101 

111111110110 Ll 1111 01141i11111111 f1-1111117:1019151 fl -J1140jiti 14 0 flTlf1f4/111.111/ 11110 11 

112111 1"1'r1 	d11.115 {1110 fl 5 611111111 aiii150Tiolrbiluminiqn.nu-iintitt.)5 

nonitl5t96115 111110011111-10151111t1111111/111115oco6nusinii‘'mln-rdiem Imni-nrinT1111 

A 
nun unti,flitunanm5--nitlittittnininF) 91111 

A 	; 
4.1 fl21Ut11tJ14151 (Validity) ttlit r.0 	 1.1.1041titilVt11-10(11An 

115 t),F1 flfi1111111-11115 Ii11.1100141fl 0 'HU 1 11 fici 115 511 115 01t114d 1M4111TV 	0 1 	111011 

Viii-1141,16110141iTifi10111140 if115Trcl c.1111f11 01j1011dfl';,;01111Tf, :rtly11.1111111111,T111 - ff, 

111'101crOillilfl 11111c11_1105111-10011A111.11011i11111A11N*Olilf111111.11U10511.14'001.b11411111 

11110 ft14 (Wainer and Braun. 1988: 20) 
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4.1.1 f1511.11110105V11J1140141 (Content Validity) 41-11-11.1051Matfild51101A0Thl 

1J1filllvOttlf115t flT1111)1-(in11.1,-'{nin -ridi TimIolti-ell:tAlft511.1f1111.1f150:11f111111'51406tli 

,et 	 t, 	 ?tt 
051111141.11af1111J51 Wialititt:iffillfll5in tittlq1110115 altnlit:141111141115 IM 2 911,100 It flu 

&C1014i1 ill.n4f4-milflAnTounquvralittrAtilfyrocyd -sifilAfilouni5 -citilo 

9.itnitalitTnkni-intiKnq,o5 u.n.,iiimeruci 2 ITA11-/lItliO1V1011-15)1111111J115011flilllllThr 

lit1511fl'f, -,TV11,11.15trflfccilfltrfliti5n9151P -ffnulaiqu ulibMu-nrifultiorcroftio 1 

4151i111-011f15 -11111fitlTh2f11110TiltlTh 1161116U2111011flitY111 ltfziflit5tV11111-15dlittitIllti 

2) ?1.17ThrfaL1/11011111l301101055. 111111d114 TilliflillUTOqfIKOltiititf11)011114?) 	1J 

111111119114T51  Obi 1/flat 3) 11B fili 	i91.d'514GU AO ft -1111115i rd 	ff OcIf14"01filitt 

f15111dTtitly11011Niattt11101"5‘01111.11iV11,111111)0t1kfull15 (13ancy,1987: 67) 

412 ifillifitilfttlq511it111151rff ynconstruct Validity) 1.11,1filliritlie11)6115111A111H) 

'lletARTillii lildtlf115i0VPI0051011.111fillOtlAif151nTltliT1-11 Mcl1ctitill5(Ptuntli, 199 -

101)i}1051.0WELLI 1W1) 1MEJR11111f1111.1A1Jith41;52211-ThArinc3i1A -unds'ailil alTidfillif15141-It 

!Mt/All -111111i lUILIATIttrt411101R1crt:ttlifliti lti ctlittifl ti . t4 /41 u 9tr,1610 -ris 	nJ 1 

— 	
. 	tt 	.tt rtti, 

0111111111h1,AltrlAillifliltill ftuin 115011i5niltiltt,'14111215111514111J111111i 

501151,11i'OtIttilldt',1101J IT11-151)11 

111.10511410111111fM11115.21-11q1441l1111-1110 ,111011111M110150 ,13100.111 1lITC111 Th 

1115175tfl11115051M5111115,1ANvolvi5iiThirsinfurifiTrilun-rn It141511 

015 1.1ThlaTi 1.f1111l-Tilif 051.11' 140 Li 1,1i10,1111.16 
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It',6)1J .05 Grillrill-4111?111Jrflakillfillk91111M; 3) fin11.11-1140f1")111?11111-131011:(0?ifilllil 

cJdfillfllit.114t101.117b100ftela01-IfilfARITSilita0i? cifi 4.35 06.11.45(t.111J10 

?lflF1`ifit1 1,0111J11-11,1Fel (2557) Utilf1151tiall-110,fit 115 t;tfil-I Halal 6. (111f101.1176M 0 :4/  

9h0r(011.13 OA "Ilviasiuni5dionivr omulrifiwunlincilo wild A'n-t'llimarto.41) 

1157.;f111S1111:11 Icl(1J1 .6 -1(11f1 -151-11L111-10 9 1111-10 	ffil3 1) 	 2)111111 

ivit),115 .tvrIfi 3)1.)111111.-111311JP/3 4)1311a1/011.101411141.1 5) i'1111,1'11,1111`)11 -11tI1J1i0141i: 

6) (15t,'41-.011`.10 011"01-1011111(i.  014 7) 111)31)011d601-11161.1 8) ilVId011fiT111411411 trilt 9) V111 

Lmni.111114 

fluinfinpril 	ot 01)(u .05 1Tidtf.41) 0111111111101.11101....1fill005jifiVT1.-11111  th 011"nt; 

'31filfliThlt111.0(411-/q11q1c1rIliln"1.11A 
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11 MA ) 9 €111AGUniflitril 11511110 114-10 1) 1T1-11i 	fir111.1M-1111 (Gain attention) (G 011E 
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3 i11-111-1 42 1114 	 2/2557 W1101114191111 fl159iil 	kirmnyi 
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0,1111r01111111f17111Alltjti111111U1111111051rilinkflJlillfil (Rating Scale) 5 lilt; 11111 
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IN u-i -n-T100; IJ f1111q u 	froli umi d 1 1 craf,01.41.11L-41194114 	1111110 A-I fit11,1111d6 

Ogundoju B. M., Bayo-Lebi 1). & Asunbiaro S. C. (2014) 114'01 fl 15 rImi 	1'4 
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flifildt 1 fit! Itc•Ti 3 1111 
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1..11.ormilmolnint-nTrilitn4nj,mint) 	 nfitrot, 2 fill j4)  6 nu 

1.3 1:1/fliitT1T111:11E1M1tilltifillikTnOlGifliiili-111114 22 fall411111441411.iltfli41 

ci'morim:114m5110"0-01J115t),Alli-;11111.011flitUT)J (1:100) 
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2. ntimTorlilluniTnnolillioutruninnit'ut-prrurrilmnicm 

no:ta-antillutowiinriviodulniirnianwreanuntiinrilni56- tmunt:trifth in I 111 

fl 1110 1 iPIJEJ 11711111101111i1 Fl i wi V1111 	fl 	1_11A 1 t), 	(Purposive sampling) 	_elft 
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11{4 0115.12M1.1`111.1 11.4/1(2) ttw 9714 11.41 (4) 51a111114. 55 flu 

	

A 	a 	n Q-I 

tfl50A3.101111Oti 

OitirrTil,f1IDAiliff11411uni59iu Musi 

I. wnlitrutvolifrimofqhmatyu it.501 1115 tflg 011111.11111114414 ilUTI) 5 

1J 	
r .; 

iicini5(.irrud)-)01J1/111011f101.1filIA 	U11014 

2. uutniwranulormatimi& tviln-h- Citru la annlytto 1 isc) iluit4 25 Tn 

3. ktUliffOutiviistrantolvitildouniittunatiiniouilhurrou '611111) I cl&I 

aa,  
ITMOUr.illktilt1119f,1111111ttlJOAIJOYI:1111-IfIl ln 0114 

uralutanaufhmochurrou)liitiinir t5fl5 fl1IM Ilat-gclUillt1144114 G111.1M4160110A 

114)110 0111115 PSIS 61111 

I 1!;,111101(10110 	71-11111111 MTh 01Jiii}21 	1.11111 tilin'110[C0111 (Tutorial instruction) 

491U 	 1011'ff 	6'151 11.t11, 111r11_1111)19110 	lip1) 11.1 .1dFiflii 111111allfl itf 

tiiimiiiirraintilmlieniitupilItrrAiifnileru 1u0Y11 U 1;i6111/la, 

l_rii0Ill_ililj01111J1117i{llifti_11,1 5 MI ltirllilair11-111919)Uri 

1 1E11 	 F1"nfllit1151fli161-1 11 [1,111111110 
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2.fillEDOW1151(Atini5litiui" ttflt fl111UG11Bfl171G1rmfllJSt IUTJrin iquim is/m(1 

it 14 ilAtI1-1410111115( 01J1101Jrint@lailtifeTtallATI11JI1riV101161(11./tI1llif 13111rliiril 11 

111,71-115tirmalUIT1E111/WM(01JIETITEJ 25 40 
1' 

3. ffO5ilr111l14 (Flowchart) tclrld1c11Y111-10014t115YE1111M11.Jrt1(111)1110,1111161111 

C091f1flntillt11 	 1Ufl150G1f115t5f11UI111d01-11Q16-dgliKt1111111(1111Wil 

(1-10111(rdt1416Th-11551Jr1156501,1plillfll5ililitakEralb tiritlf117111 01-1. 9 thilfillp LOW 

3.1 tidtirriliPPILIIA (Gaining Attention- Gl) 

3.2 unniviThtrrld (Informing Learners of the Objective= G2) 

3.3 5 9ili121(W)11.111,MJ (Stimulating Recall of Prior Learning— G3) 

3.4 tiikrruntiTaillmi (Presenting the Content= 04) 

3.5 GlikahDitrLill Dnin561-Ld (I roviding Learning Guidence" G5) 

3.6 flit 41-11115001111,111111111101-1 (Eliciting Performance= 06) 

3.7 144041tan'UnAll (Providing Feedback,  67) 

3.8 tWir(011fritlYjil till (Assessing Performance— 08) 

3.9Vitt! 	(Enhancing Retention and I muster— G9) 

9115j,'ni5'tilv ilt717ffCilintsilil 	c3 lit5Aff 92 Nri\H11114-10A01.11.11\lititiol 

WI 1. 

4. iiqiiirryi 011J-11(( 	(Storyboard) ell All 	11 ni 5 CI 	tl) tld f. 	Jr] 11:711 111  

--, 	 „.• 
11 13uunimiinmemnuanu 9110 11150 lEilillalJE1131rili 1111-111111 S PAHL( EMILIO 
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Practice) '1111(1.1111111Tq c1141.11idt111/1111)4P101-(VillIcl 1321611111)11 111 	tTVI 	11r( i 1 

IRUAkkililt:J.111.1 am 15{1915 TUflTli'le19.1{1c10111111911141atullili6tniminift:itm  
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Itittiovfn1dItInt o,14.1.461Tti 
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111.11U01 01-11d10141htfl0111111601-INTI1JiThqflhl 

1i111061 /4 4 1311.11:41Ti10141htflailU111501111f1111.1rfaff117T01  

nylon 	Lailirhalfilicitfl01113111301411Inf1111A0flfINal 
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11 I 141 ti tT1 5 	WI]Lid -1 till IA) i1n115,4un15615-- vreii viltraqiluo -nHwon 11 
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fitthl,711100`ciltrilt111. 11-111 -111t-1141t1 fl 111T111 123 
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4) iffi'fl 115511111 1614 0,[1,14111,-110 

5)T1-41 Mill lit 
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- 
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6011 nt1011Wa011111-111.1)1.16161111AU11111301-11:101JleillADi/i1UV101,1 IflU1571'011Ti1f,U1-0 

.H4Titiinuolitifilato.utirinatifinvii16- 0144-muil6talnalicAraLwo“atirrou 

6. liTilnii01-1001J61Mf0110111117111.11111/101cialcioutilimmoisliicui'llilultrm 

7. -Inrifvfniouviiumittnnainampinilnyariumitymianifilritmcilnit 

lummionolditniritiourdahapiiminvitirm 

L1111111 1 fl 	f11511q fit° 11 fl0II1
n 

011 — 	U11 (One sample pre-test —post-test design) 

(1)Eithltillciiidal.:1, 2543 : 60) 4401313(11 2 

2 Research Design 

E MTh& filiMicinOl (Experimental group) 

a 

Oi 1/111111111 1 111511Anlifi01411111151101101 (Pre-test) 

)))) 	a 	9l 	 r 

IHJ1U0j 11. 151.5011c110111115UttilfillaTIIIMOVISitititil-1 

0,1.14.11(111 irrITVIAvrolii4nittictnia:i (Post-test) 

li;1411c).-1HtillttilEncli)101c1)11J14)1A3J1171 

I. IVO f) I! ill], .1$1 141-11.111-611.1:0(f/ITO 	41171 fl 	fl 0 IJ1Ci 	Di) 	11V 114. lUn 

-rifiAlf11.194101.KU5T1J61HVN 	 [Lot fitniflkonntfitiTaiitt4nyiliii -, 

iloti.e1H101111(.1tywnoisitcylo:41iTiorrou 

1-74 0416.111.-1111511;11.1 iirnitanlimmdlyimi.rolLitiovii 2. r 	 tiurmt'lifto 

LI dllellflll31 fl 1 5 Ci 1.4 111-fl, 	1 5 iSPI n 	o 1). 	 Ull 1911Jv1tJ 

..riiioni/ 	l I If t nol 	 ),1 
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3. iiiituummouigrorilutoirmilni5litm 

1r1113C111171.111111E11.14101111(111111101.1filiqUiChtlat)14 11X-1215TH111)?1,;(11-11-1 

4. 111141Ttl15C114.fl1.11100(1115 0114101.11.111011f101114 /1MOili'l021014 Ileldt.'46111i€111 

kidflf1111-101th111.16141111101111.1autdo0Q1itimuoxikultr 91-moutol 

Irtilurnslitn4mintlitiltiliTiTriliouii-musnqmnifirartiitin-151.1rmiTai 

5. (1101711171111-11301-11Jf1511 5 tailt111A (4111114 10 `411111)01111(1111.1,111J11(21g011 

ii1NflthJUilli1111111513011 1.1fl'ellfl-.111151161.1301441011116- 0111101hiltOif5l91EllY014 

6. 11.1T1Tflti01,N161111111M0111111Jf(111J1111.10111111112161111i1014f101.11Th1(2110i410(1011  

7. 9in 	 mlrinitiqviivlAntilitusitTutint,11617rythciHnii, 

NrF) 

8. '-11,1111f1fltal.M1f1111111d0111111) 

luutilourin -htnitiri 
3J 

611 515 

imem 21414 

3 11i-104 	1 015119100 4 11B011119ntirinricmo%1111f11511010 1i11 11.4.1(2_) 

11151191001 /6 60 Weil !All  

01511onuti0Ull1fl151491004 (Pre-tc,t) 7'11.0. 2559 08.30-10.10 1-1. 

!cg..3 01DG1l01J11l501ifi011.17\111219fIfitirrou 

111116111 1 9 MO. 2559 08.30-10.10 11. 

9117 011 2 14 1.'1.0. 2559 08.30-10.10 11. 

lith14 3 16 INM. 2559 08.30-10.10 11. 

111-iTicli 4 21 11.0. 2559 08.30-10.10 11 

11610i1 23 11.0. 3559 08.30-10.10 11. 

fl1511G1cY001Pfl1111fl1511G1fl94 (Post-test) 28'01.0. 2559 	i 	08.30-10.10 H. 
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G1151519 4 .11n1 1<li14-1.1101111511qfl 01 11Tif111111011111t1A11111A11101561111 lf 01 11.41 1(4) 

imrionaA -91141ingowil tli 

015110t1011d0111i111151Thd 01 (Pre-test) 8 11.0. 2559 08.30-0 

11 OH 41 outiti 0110 01113-.11.@1 0 if iltlrf MI 

A 
14141011 1 

A 
111'11011 2 

I 	A 
14111011 3 

111U10114 

A 
11141111 5 

10 INA 2559 

15 H.O. 2559 

17 U.O. 2559 

27 H.O. 7 559 

241.0. 2559 

10.30-1 

08.30-1 

10.30-1 

08.30-1 

10.30-1 

fltiThin'ounKAyhm5mmal (Post-test) 28 11.11. 2559 08.30-1 

1 

.10 11. 

2.1011 

0.1011.  

2.10 H. 

0.101.  

2.10 11 

0.10 H. 

Si 

TH0 1,0111-111n 1J111151,,111101.):0111 

1. 11111illilt,ailif1111110411VIGU1lf10111111G1O1i JatiOlg 

I.1 11 inrinnn 

llll!G 111 (1:1) 0111111d1.1 (1:10)U0t111)1T111111(1:100)17 11101115911 1. 11111,t0 00110 0 17 

1111[111J7Innitirni i 	 uolo;inffiti 	 (1 I thl 

0110174/ bli1)-01;,..0.114,T0111tf110Tht11111-11.2111 t41141)1141.11)ti-il El 1104021M 'ft) 

1.2 1411Thiln1.1-4HW11101501111))111111 71cilliiii/On44111:1t11513(14114K1131404110  

fin(itiadilniimmnimultulTfR'aivivittinutil 	MI11I1d4J (1:10) 1.11:1f .141)1 

(1:100) 0 	)7 1141 141a)Au ( )114T1i4117-11 	n 1:4T0011ir04115-41414441.1 )41411n15111)11110.141 

11911:1 1114104011 

1.3 1711111 El Mit E2 	 411112411 -111 ( E 	El E2)r1101417)0 -ti [ 111011 
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2. ninllautilourto6114mAni5Cima 

2.1 1141flOIR 	 eihriluumniorro 

(hi-1001125 -10 tilH01.11)(11416flf1163(750141J1WiT01,19411t111-1111111111Q111417114111t111Thfi011  

1101-11.1n 	61iltrwiyo 111n (11-11.1d Of, f11.-1 

.2 iiintinnflPi413 2 	 (11111111 

1.1m-Ygita s./).) riTutalvT .17 1f11.4f11:11/141411,41JI1111TielT1111156-(1111T1d0 

2.3 11.1(111/t6(11Thfltnecilitn4t-intolt11.111111n1Klii01-1 Iflt114ni5twivrolid -ril nyhi 

(Dependent sample 1-test) 

3. nil'ims1A11111111ATIOlgcuoAlintluticificiammittIMOM713W1041;111f1OTA 

3.1 1-11/11111f101J[1111W)111)111101.1thi(11)1.111113(11,(11011fultA0“-.1(1tht1, O innI, 

dounTutiutmiumlmmouliiliouriluilrin6-4.it)'VAitiAni-nitm 111111111 -11X11-1 hU 0 

/1111111r111411.10111J11:1,11011V11.4 (S.D.) 51a1`Uaunt5109114 

3.2 liTfilli):P1051ELPitflildn104.111.1.111117ittutiitiiit-itiintitumifillin111J i1J1C11NJTh 

ni.MDfl(lt111111.11. nii11. 

I. fIlmnu 14-ejo5 01.11151,11-411) 11 fl/t1, 2545) 

>2.v 

17 

1110 t 

111114 rU1011111111111.11112)1 

I 1 	ono iltruiltoun 
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2. *41.49104[44140 -14-1ThrlA (Standard deviation)140:o5 

(11111 li14fift11141, 2552: 32) 

a 	 . 	ci 
11.10 	s 	ttAltd"all-W1J01L11141J -121511 AU 

01114 flnl1411.tlViatc1H 

	

I 	111114 il'inufff,truultin-rili 

3.f11110`1}0111-1 Wealiabilily) I@-101±ifvrp1.1 1101 Cronbach 

((piing 0115 

a 
0.10 

a 

k 

i@-1116 -1g 0171f,f1fl4'f), 

k 

2545) 

I 
k —1 

111:111 ill4THInf11f1111 

s' 

111114t101110115 Th0111101i1 MAU 5 MEITO 

WITLI frAllJdtll5l)5I1d`11e0Jfl` ll-1115111 flflfl L 

0141'1011171illitli111101101-) El /I 	14q@i5 91111 

(111„WlIftl 	01-0 0<1, 2548: 202) 

El 
Lifficieticy ( E) 	

E2 

\11,1x2  -(1x) 
S = 	  

n(n — 1) 

E I 

B 

El 	MAU &it FililtA1111011 

£2 	01.11A 

). X 	11114 1...011414 514.11101011111111091 



85 

1111'14 flfU141.1511.1116Qn -nuotnilitiu 

111114 4114114 ITilCitITIVT1 111JA 

A 	111114 fltilt1.1141.@111110,11/111414 41601141111/101101 1441/34114 

5111614 

13 	1 11U fint1/14L911111101 41 15frOlitiflAL5 
A  

5. WITHWilli1111110-41T11/10AUITIJ 91.0-0111̀41 111111 n1111illil1fltp5 KR 20 VOA 

Kuder-Richardson (1411 1^1 5 1114`.`,1 40J11141, 2552: 296-297) 

k 

  

k —1 

  

    

040 	111111 f111444'11411114 110A1T111111 91114111 

k 	.1111114 411111144Ya 011 

111111 6c1d114 9101 1111 4141114 cltf4111i1 

ty 1.11'114 6ctfiTwolrlivirwlItliatrtil 1 

1r1114 im-)iinkilat15-31.-P110111),M411 

6. 01511710111.C10111-4)0151.30t,ftla0301.400t)06113 0`0 14015`0q -n01:11'11 07%34-91.11 

21011I:111.1045f (Dependent sample t -test) 	frir(f OM-  , 2553) 

?id 

Etr (La I-  

\I 	

- 

 AT-1 

MTH. t-11rificCiktiltditniCiluutimiiinc)i 111041 111111 Ili 

111914 441121 1 

11114 fill:41)6E14J Gl JflU11195 	11J1ufl1l`;11U 'U  



111111 4 

14flfl1116f151,t'1141)01,1D 

lunisTithtoi -015fffilinititnumiiiiltougGintmowIni1RnS' (-J04 1115 

[f101-1ii01141 	1-1 011.1014100110,1 I5.071'it0 mai -chidintnritnnz-,Tuitaivniilinii 

4 1.51 li01401fi01101'111 Elat15111410,01" 1-P409101i 1101-10F111 111511frilf 1440401 

ioentoniiirauptilv 3 00(11. 

001-441 0401150114101n11115°.;ThA'.1111̂1 110441 111i0140014411t0OU1044014 

0014 11 2 Han-ntirlomciuuNcifflifyilignun-nlcannntiuriourimpiiirinT1 

130111/10f1014fil10Di'.iltl'aou 

notin 3 Ha 1415401110111431401T11011Tfln01-100V101111.41 01-10011111M05 

1'4100014 

001dili  1 PThfllIfAlAttanilthAYIBrait11011111I1E.114f103S116001hUfl-014. 

114 111511011011111115f:Rith111q10441 11130140011 17\11.1.00U-3tratill 

CflinTw:ru'10 1,117111Aliflfp11111111r0,1401;ultilillfililf11 if'Arl-,atpuutiluluoitaljntutiii4 

6`)Ail 

1. kmnila'iluillitnifioiti'f-vno41;-/utiou 

clUtraihlutiCauut-reintoniii-niatnillnikinir`t104 01.-rtn6'4 014111111111A1! 

0101.1 14 16 0110/ 1.51417;:91 0116 	1.710101.451-'6'ilit1L ualit 	 4 -15111404 441%;Cl 

4.101941101ti0511041004 1411414141J 111i014001A1.100“100014 ill-1.1 14 5 Hino 

111;v716 1151% flail At) 111111110i101111-616111Icirill){11511110411111111IIA)1 tr111491firl 

'11.1.11-VITOKIM1111BITLITM1VIVOltilDifl 

401-101_1601.-ThilliTH 4 40 15 it.ill41-) 

ilhflr:1 2 Ito am] tTo ireniitriu 5 40 20 1413400 

Illilt1171 3 TvaillitanirtniTtill.44 Ilya 15 a'A.1111-4 

1111041 4 ITM-1011641.1-Thiltrit! 3 910 15 ant1414 

trti10i.:i 5 '11)01101.1501Th11-4114 3 Tio 15 na-muu. 
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1111flnliAlllal1179G1tty011115E11t°MOAM1tlf1iti1tilltllitiltlililfill 80 MOM]. 

TS111)016)111f 11011110111111.1 tat,'"O'DGIU115fliiii)1111151111.41-101110firi 1'0110111 

find 115 9 115:,;f115 lAtfi 

I) d55d5lhYITUfft4k (Gaining Attention) 

2) 1J niotolff l Fl
d 

(Informing Learners of the Objective) 

3) (111111111-1f1114[41 (Stimulating Recall of Prior Learning) 

4) 040 	(Presenting the Content) 

91 
5) liltlInt111111411151,501-q (Providing "Learning Guidence") 

6) nni41411-159101Ydlii tin 14 014 (Eliciting Performance) 

7) .144011fittOldflthi (Providing Feedback) 

8) IlOrrOlif1111.1:4 	(Assessing Performance) 

9) if ildittflf 1-7.111114 (Enhancing Retention and .1 ransfer) 

2. fianirifinilddilaintil 

11'1J t1"11411111501-/VID11171'1/91D 4thltllt!Ii10141141-111rT,9111-1 (Flowchart) Oil 

fl'VlaillOgO (Storyboard) cifilituoHninlviu rtilinnifunivnivolowitilicrpo 

ihtucto 	allff11111915)91111lCIDICI (C:ontent validity) Ulf f11-111071M1Ilif17111.1H 

(Construct validity) IourDirni -ntitiuunoliftwooli-ilmouliaihlEthaiittrun 

rliffistiTtflfil 4111111 3 fit/ ilicin5i141[110c151TaiJIlflilli111191011J111.3{11-1 

thttilunnIniviiniflounoufrucrofiltivol)firlUtrafililu rdoni511.4°L,14114uirqAlu 

riliiNuin 11 c5 lll,110111
3/ 
lita2111111c501H10A115105t0illJ 1711.13.lan0fli-lkt57Fill 

uAti117,1; notruolmiritn4froarlioulailmo-ouiourcHil IOC= 1 1if19hvtGlirunlnli 

civAanulbfi 

I. 9111-3- t).-c-fifin15.6.014-frocinhAtiugoilo4 

z. {-iiiin551istut-noutyrdititmoonitol6trimd5-f,alfini5.1ittgi 

3. fin551.11Intiminfoqflitoltiutflali1J10111116-01-1 

4. flitlilltlilentlfitnillitifl fir% tll!,fectlOivaiNf91'llpill'ia,--i116111:1).3014 
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1.11fff11111119111firt81i9Itt9dtla019101014tht;f101Y1101111161114110.1Jfilt@"41h0 

at)14511111111itillatilf11115tail 1.11fl ( V = 4.16 ) 6911tfc1ittlillf16114111 11111.1)1c1 137 

3. wainTricia01J1111JIillii11V111011WILG1041;1Elrf014 

3.1 naniTn9M0111111151.",alli11111MJUI;lell (1:1) 

1115110 q0111illhliatlii11111.11111a1;01111117111101.-Iflii111191i10 3 1441. O 111401Jd 

0016iN1114.11111H1-11{1 1 1117119 178)1110 q51111/fruld1.11411151,11[111 .11119111011 

11110111i1E11-7.111141141f11111fil El ltaf, fint1414T1nf1151191rf011iqHflthlipl%d lil nil 15 

liftWifT16-8114)16111111t114flalliiiNteilillt001-11-1111141141thifil E2 illii1101511i1 5 

=1 
Q1151Ail 5 rinf115•11YM011111115gtallif11111.11111tcl£1111D11111litil4t103J1111910`51fltlililli 

Nflfl15/10fl01 
f1:16141M011 i.Ofifl'121101 

I 
flf4614146611 WM141414640 

h
fIlkilM 

f11111/141117 til111111110 ilt 116 0191.i4U 80 53.33 66.67(H) 

fintuutinnyiliontuiormiLurpi 25 11.67 46.67(E2) 

1114111711014 

-11101511ii 51141ftf/41111.111E11,F111111111910A111115014f1011filMtlitfl(1014 

1/E2)1111-1151.1.941011111115Rilifillitt111A0 1 (1:1) fit) 66 67'46 67 

3.2 rain 15 Ilflii611111115fRliflliThilillIdll (1:10) 

111511qt1011111LITatlii111111111111iilJtillatilitalfIcilt119MD1 6 ¶1 -0 	11)0 11r1 

(51fnti60c111r10,111A S11111114 ill 	111111 179) tf inoi slift-ff truun 	norr 011 

1 El LU1 

lif11-11-711116 	1 11J1illfi £2 llalAG11`31,11.1 6 
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0151591 6 Roarnmanuin1152.,/iTit-nlyttuunfilfunlutdiountniiiitoo-3'ilmmu 

Nfli11I11OD05 

flnMi-WOU 100dVIJOA 

a; 
flin1UU frf illadtGill Finn-MAU/ 

fff,U141-1f115. 111ILUUTAnitcnihuniilo 80 60.33 75.42(E/) 

flenn-MV1111A5n1U111111c1ADHicadil 

a, 	4' 
awfilit 11110-15 fitlIJ 

25 18.17 72.67W2) 

611016141.111-61115,'Fill ffi. 11111910,111111.11mmtnritnivio4i-m ff 	 atru 

(E 1/E2)1nniTINADMill151:',FAIVIVittinini1:11 (1:10) lfl 75.42/72.67 

3.3 r1dM5110V101111-11LfFil9.1111,1111fMTA111 (1:100) 

nriviorroutruht:itlifilitflifMllim-iufinliouno>ivion01VitiTIlf111fl 

illU110 )511411-1 21 OH TlininUfl(51Utit),(60UUrUltl_alf1M41f1 I }MIA 180)1111)415 

liStittimmlathuminwrrumetiumi -ilraunti-unturifl El um: flf411-114`11111115 

'VI GI B'"011'1 G1 FI"dfl'YJ£)'V1fi'V115fl1715U1d1111J1Glll!"lfldfll E2 W16.1A4:111-1 ,11711 7 

V1111199 7 Ni11115110tfinnITIn`L'U'll.t. 7111,011finl-ITLIVO,911111.5014flaUcill0051110 Vfilli 

1,4M1111110f10.1 

flnntUffOU s otiflt','UOA 

A 
111SUflU 

C; 
61't,'UtnAntl£1 

0timumn11d6uliITIN111U1i1110 80 64.81 81.01(M) 

nanuaininlyilimunovrtillioNd 

itUfIllt111111-1515 

25 20.05 80.19(E2) 

"lf141-15111.-'11 761.49Nlit111.-Iillfra',/illi11 	M 111111031RULIFOUcht410 :4141040V 

(E11112)111111.1111clif0111111_15 -Filiiillnil1f1211111 (1:100) fl0 81.01/80.19 
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9101.499 2 Nno-nalluutiinurinajugenT11A11151111141,11i1AfiDIA01461111MQ'Arillti 

1U U15Uri0ULUU11NBtiIJ4 U Hi1015L5UU5v1ill tiovii 	611-1 ou TO <1 

lifliitalfidlli191110111fitlialtinflititMY1111115.litmina511t1111JillJi111411A111  55 

f11.4 llflFlflfl15G151111ihla t1414611ttilc111.11111f1P1111-11)litTli11 182 ricinyscittri 

rditY110101alcl ITHT.1 8 

6115 1/11 S rfontsuPutincisum-mINIMitilllfl151.1 CIUStArilltintifie114611116A11014 

11151191.00,9 
17 Y S.D. t 

tiouliou 55 7.75 2.398 29.618 

1la1lit111 55 20.00 2.975 

p .01 

alncii511 

i1nanucrfr1lif01-115t111 ofiTlihTurhifw ‘ni1-467As.,..4.11 .05 I911111111111aWfri1/1171.11 

Flili3J1111'6111f11511014fiDIAUlffitlfliA)16- 014110111.01,11119Malttiltill 7.75 M' 20.00 

011.1a16'11 f111 S.D. 14116112.398 01111 2.975 .9113TAX11 

004191 3 anminflillf111/411,91101v110.11h11111141111cialltillE114flOSJMNIOITAUffuli 

utaroiAlwaton-ounniiimitho untliorrouiffinAinpfiliKliioutal 

afit0111-41115 01-10011WittilhfUltH1111AVIOIAIJOITTfillt114c10111515 El116F1LIU 

aillIfil[41Dglintr101-1 Fain 15910111111111151,11iMIAG111111-11f1111)111 	1111)111 187 111110 

3Sf15 	1[111*Witl5 10411411014041f111:11-MIJUlhfdit4d114Flilii19115 11111 9 

.00  
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9111111T19 einni5115nill.H1111111/1.10 ch`110111:f1Citill.c101.1111501M011fillflniiiT117(01/ 

115f1clidofiinlai 

tinnliInsinci 

y S.D. lutinwn 

1 1111riU1411101.1111-W113i'9110110111-41111f111411111[11.114rirywrik11111 3.29 0.51 111110'11 

510111110f 410 
, 

2 11111711011.1101.1i11.1,40`,111140if0141011-10111)411ifi1111 	1110111113011 3.65 0.93 1110 

,, 
lillItii 

3 1111r5 011i1 01.414i.moltueriilli1191401.1tanci01.10-111140601in 3.65 1.25 1110 

, 
W101914901 

, 
4 1N1119.41Th111111 1.110111110111111:11011f1011c111910 1111  0 04114141TC 	1.0.1 I 	3.24 0.40 111110011 

5 nualinrinmAtiunlitininonfilmflishOrfOlittudOntErnii 3.24 0.34 1111111011 

0111.111111-1t1140 

6 
4 ,... 	1 	v d_ 	f.t 

11111i11140011171110011111001011411110911111Th 01101410 001110 111 i 	3.88 0.77 inn 

015.11101.1isji  

7 
1 	

lalf 	3.53 11113111.0101071T011111UW011491
i
1 .115 11140 0110 14 0.48 1119 

8 1141Cit11.4110111711111101111101.111111111/111011)11411111111111.41 3.35 0.25 11 itnInv 

n ti n1111 itifll1114r5011.4:1 
, 

9 1111.1115[010011i1111 4107111i1M 	1111'.161I1J0011111.1'1'1101r1161111111najl4 4.53 0.45 11 1111"0 

9110501111 

10 11111-11010711111i1111.1,30 	914911.01.1•1.411'S 	tileff410.15,111'h1114111113 01111)  3.94 0.51 010 

541.1111ntilt./1611,1  	3.63 0.73 1i 10 

111110 T1i111-1M11.511 ifit1n1.1411141{11111i111.9111t1ArFifill'1111d 01111113014f101.117111100 

;hunt 	 Jounlmim 1. il 10 ii.1.,/11-Ifilt111.1 fillii[114111111c1410111111/11 

Ulfl ( v s- 3.63 , St) = 0.73) 1110 	15 itilkaiti 	 ihn.6":11 .ii 9 

111.1114110 1911' 41111 Si 11-1`.R84'1'111.11111:41 ‘14,1 ( Y =. 4.53 „c./) = 0.45 ) 0111-1_171.1 40 

11111i1S1111111111141911{111111:9111-15;;41111111fln 14 't114 414:446;11121 411.d°,,-) 5 (x =3.24, 

8.11 = 0.40 )1.10'.f, (Y =3.24 , St) = 0.34 ) 01116-16'1J 



111111 5 

aldtta°6,/olithluela 

nVi 
v 

fili14 01AU11111110-1 91111M11691110115111191 Mkt; ihiffill-Tflt101-152,}011171.417501.1Prilll I 

11 4 I:5 liitliralc111111911tratJ513.1411J111 	 olvda -nwinunnerun 

qintnuouuntudi6ucileo ultli,1 

minioni15:alfin -nli n ti 1) tnuanthi iiti,auinitrualuutiounnuch[nol 

iltmoiliisillanS' 1101 nrunApalluump.4 9111J161n11ogial 56115 GI 111601 ~15 

115Z;Ricriiiillicialintr11 80/80 2) tVintliitnirlitnThnilkityniliThintindfinthaniii) 

AIT116111)71 ,41141.11Thnirtfigliici 4 uriunrulou lutrinlerni-ndionmo1 

iititmaitnnuluunum1I -nonilhorroui91-61Frne1A1011115tflhticitt1111111111.91111 

141)1Q11101 56115 1 nild 3) Rnuin -yutimiti:WilnAdIfilitywcAilc-inuurimu 

noufumno ,1111-ilmotunfaliin/if !loci nrun trinviimtumpl mulluincputml.11111n 

n 	 iTruloun4u4.14)rutnAntriclici 4 61111011515 1111  

"li 11111ff lit Vli:-fli1191frldcli) iligilitYl4qiic111111)11€11thl5Mdlitlig 1111165CIu i 2 11 

2559 511.11T<IF134131113 115 1114 14i1Jcitle11:11A110i-V0111411i51iillifITII 

11416014101JciTc-10711h00-011. 111V101115411.4111M1n11110111.4/1(3) i11111) 31 tth 

rrlitaininin4un'inuilAnr,inunnotiu -n15tRu'in -nnviroluaguunaufiiinniilo 
„„„,  

tine3 lit! loon 111)flITIM710111hnillbfl111U1111W1010:1) 

&nu imiunl,I null 3 flu ItlAn15111flVf011115f,CflliblltITIllincill(1:10) 	In in  

116,11/111 n911 	diT1411dIlilt 2 nu la 6 flu klinini115119111-011dlifFillif111.1 

inflifira1(1:100)[tklafillt11.1111111&1114iftnd' 	22 1111 t "(71 t(1; lin ?.1 0 



93 

tilioutiiourinal.mtityvilivill7iuutlAlflfl1541M11111Alliintitaltrifit4 1.0A0I1 

aflii01419(0111.4/1(2)Utt)  U. 4/1(4) 411-1114 55 flu 
1-4 	A 

PrIlVai)111111018103c10 liclinfillfli5t1UUDIA11.410iC1;100"01160111151fld014111 

LAUMilm1401`110111 (tutorial instruction) ill-111-! 5 Hifill 

tin"K'Lltilli1114111`iiititrIftlYanf191011 iltITLI 25 40 UtifttlittrfOlit111Jr1111191,111101 

ci0111111t114f1011critc11141;"10V101-19-if115611.1111111.1119Intliti 2 V101414111-11 1) IA15 
ww 

110A'011111115,:iill iffifl1119101U1U1E1Ufl01[00i'llsltai011 II 3%14 1.1?10tA1,4141 
A 

VITUUMIQInnuiorTniiinviitioviinu tiii .41ithoriumi 1,2, 3, 4 1101:,) 5 

om-S-16`11 	 n15601411-11tdilniliin 

111V.flEanaritn.:1,146Ailf,Ptynt-rouclitougiouiWbffrniiut4 flu9innouiiitoni 

1f1104 2) ni5tionuArilioutiiour,mi'llnyityrigni5C5oniKiiuut-Tutiouritmalti 

umlutlflotrilimoiliburrou 	 ivitu 

€111191014tiflUqq11111:1'1115014flUilt1H11Vr011i111.1f1T1ISilliOlAcinuaitnotiliiiikcityi 

11510410U 

"11-1111;11-1.11/1411 -151M11Altflq ti -Airiamirsaufinull-moni'ilorrov 6'011115 

A 
111I4fthiflAtittUUltItl4 	 cilith°,;(7nrlin 	81.m/80.19 ,11'A 

tTJT4 111191 -vthrifinq'icil l iA)  80/80 ti104713110150000)1i441n011(11i10g04111)1 0001,1 101)11 

iTilliEJUlicilitiVAnflAtIrittlitculUrlftfl'UflUilil<11-115(714AU vitifillt+nA'myvvictrun -15.  

litItAirclillitliiil,1211illi014(3011OUTIcillenii6tipillac3cri15141i .05 0011)).100.1115113111 

r11111V111.101U11011TfUlt114-119t01111Ealltf1011it1W10i)htler01411-1 I0014/11111iffillft 

- 3.63) 

dird5iuna 

nivaTilinitittufrouilitnuililta-muMni1RnS 601 

91111/11-1"AWIJOWITUili'W1111111 rantiTinT.niitrt.n-t),-cTuimj-'numinicifilii 4 -1541100iYii1111 

ITIF11711OUTTrJ511.141U11113115,A41140iiii5IticidOttlitil 



nt)tn-Stywc) 
dci 

ttinnitp-4 q11111141FIWU01151ilie0 Hitt [flu 	
v 

fi1muotfivotr155uion15t5oul'cruniziinn156un515t11'191 crud firdiwillluaitiu 
r; 	v 

nuniilioniiibunwufniszFrmlim133 yiiiini-JHAternityiiienlivitrionion1T 

tilioNniTunWi f115 ,1t -diulitcliirmillion?ii13i MTh 'Inn 1440015a01411154th tti) 

ill_15.CRI1-6-1111Utit:fll5dArriiIMAtlFid0 -111'311E1111"0"91i1,41aaA tpliciotttrifln -r) 

lionfunstriiity411)lisfitiolfr-mcielni'lqvi 0711]).Tufi toisnyilcli, 2545) 'Dili ta4 

fl OIJC411.0 U 5li'1tis'1' 011 (Computer Assisted Instruction, CA1)11111tt9flI11 riti ctitt 

Iltamilli'411,11111141unisiffsuuni5aou ditrinotTelfirmlienifbior -NSwil, troncili 

tlifFinr,ro tiluhf115M01-11115t'f101d-daDf1111Jil:ifacillilli-itltdn'Fftli f'd1ldfi7Jf115 

kilD1114111111_15n1011411[?k140161140111111111Y4301-11411A[djalillalEl 

114fl1 	9f2El0illltlI11Y111.11411.1Z5511M1tN1On - 551i5 

C11111A14101.111141hri014 111113(1155qcmi*thf,erlfiTolltIllitthilid11411q 

U11110111191441ilt114146. 011111_111141A0111t1111J1ttffflhatlfilliD11501-4W1) ‘1•31 

11 .611111549111156U1Jf115d01111617140:t5ttht1)14f111614111 117fl1111 -6-169,641141TIALD 

11)141114plilfi (-iill1N91411113Ja1J11, 2557) `6iTitAkt_liAt11541101litqf115SifItllirlAillii 

'ff1711J/ctivaillitulludildotflol 1.11111lim 

rAtie(11A 

alit -3040 inkli41115litl1411AFIchli4 ltiOTOMIJOS111,A1,-01 5,`V tff 4111 

( rliUtTil 15011115501., 2553: 17) 

allii)11111,11i.11111%0141101fillti ' 191"0 	'1.114171'1J rta 11-1 (Gaune's eclecticism) 

a -11115 F11-7:111114171:111141145.11111111515014 n -15 tou I i1n uo 	Igunleaftfu 

_ 
"0"17111,11115alilarliclfl15611011"filfniiailAttfiri91)3011 war

v
tillutnnonimautmilf, 

r2,,itouPuVo):1TotithtnAfilvfilfautiliTurir'IMMA htlYifllt111.1 

11k11101 	 Mi 0'14111i-in 	 1.1fili1141-1 441)  1111I1Alltfl440 

94 



95 

c4i  
117765111411911 iini5Ltut;141111d1J11111114f115110LIdlin 92,1111691fl15115611f 

Mat 	Nillin171111411fIr nr.itIM15111111145 {-;tff,t1110 

1.fil1f115115 	Uflt:111115inihnit11111r5 01-Itflorri111n1mmiutlittfif, fll5filf1101 

flinl IN 111 fl URI 
a 

 IF1 	1(0 91f1tT0161417,1115 1411,10 0, 91f11 tin Q113155 	"CI 

Timm '03115511'  (2558) 1kali]'11 11511fd17flllflflls11'O1l 9 itll 7101 15111591 111111114 

1115iflfl15115 01-1n15'apillwis'vriEnflifin5noillcvdsfnAfunnIlls'fiRti"inlvi 

fincioun-ansudyntoqihai,uni5ticinniiiitnuritriThinUon-N1111MTIA 

11fitfir:IY5 011.119(n11115flilOttfl,'11,f15-12,Aflq014n1tuV115 014111 lutiluliolnnici 

iiiIns711111511. 01,1f115d01-fflaqd01aa,/ fililli191qTar',,,Pourild  

2) Hilfl 15 141FIlliftl-IflUIJ17111910 ilflElrf 14)111qatlif 1501 11151f1F1011[11 

ql&JUIVIFIWUD1 151Clif0 11110 ciliQinrinflunrC'hymni5ifilavuo Tan13- oti 

4iiitamm itimtu iti 4 t`.5,11 	̀6 Ril 501-101lF171110 -40511J6lUill 1111H111151301440  -36, 	 1{1 

111111 014f1011c111,410f9S1CM01-4c4I1111T116 mAileinvillitorri1113111513 01.4g3911ION1111  

1:104164 4'151U:0'0161 liTf,till'%1111111011.111.1101.4f1DIATA019htlat314 qiucrounti 

tValatlf115:17011151i0141W1IJUIVAMID 1 15111L1 111111 tuil; i1101119.95.1 

e el 	 ri 
15D1f115111t1014111tIMillp d  Ithil`:Olii'llTT I104:1017.1111501) 111151111103 f ll1 ail 

iln -imoin\iitynwonikAtariAliuifam-hrro 11115A4 2111.411115 11011:11-113" 0145 

llfinit111171171 4 111514 11110 61T101.11191r519114f1f11565U145911'116d1411191110115111191 11110 

191 9 444 

MithtinTOtitili 	 [ 
 n 	31 	Y 	GI 	

dT17,-uvrtr ot auli 

lituumitilismtVitnrimyulritrutlitaisiu flni-11,112ellritimm -riniimAinimill111111,1)  

.111140111141 illilvt;ziledollif r))1i- uurin -nufailvinld'ouniitalnauclitcroihonov 913111 

e G ert 

11 91 91 75 0 tninientl6 (2557) 

	

	11 Tlf101J1711[9105tinffilfl 114 t11011VMJJ 15111!111 I 

Iviiin -miltrio [144 Inclflunnlium- raffnu iminfi114,t;n15 

villifrFtivall115flli01:DaaltNITHO 1111131111illitlic10 

111111,ir,i -acottnnutiit-iu 	 tilommin 



96 

u06- 00.0001i-lmo5diluanurntrunuao- Arial'ili"-amn fl1V1WI .11101,f130111111 071111 

t 9.1 
115 501411019;011015d5111101151110141001511-1ti01111511010:1X61111

.3  
11 1115/111140111101441 

1111111/101,11T1110 5U14 	 111 -011 (2551) 

ilinuluvulmufowii -mingiltraou 6505 11A:0S11110'i-41g 1/1i11015 fl 156/114 

chirywrirmi Allfillitflii01,01711LIEOURfttillicl 6 1111111 511 1111175 01400017511100 5 11111 

94 	_ I   0 

0 0 1411115 1111
A

1411115 99011 511111 83.17/85.50 rsc3friltflthelt:0911 n 80/80 n 11 il 0 014 1 

1111175 014 fl 111711toolliltian144/1 ndli515146111/1117511 411411 trilf4n - rlin 11 ill 110 15 Ii1114 

gualatifirm 610 flanatr110005mui5utann-)101014100 -cff SO titilliThITElliffiq 

yracliWICrit'hili .01 tronT06. 001101101111101A -i0001.1. 01.4fl 0/11311?10f1S1011'0111,flo 

511104.:11145. 516'1111111 	0191ii0191J q11i111.j, 0501511/414/14.91, 	9514 01/W1.1/  11111F1v1191 

1111")11 1111(25 51) 1.11055111111413itii01 11151A/01111111.113uunaufilmuNit1 

fl'D 14 2)951VIRno 2 10 01111.11.0 610 lt-iiiiTnFrn[01-Lf,cimlioniicil 	01,t, „ 

102n553i41"itto5111111-3001-Xurvinit10evaini100inpl5 11 51 1M11 1111 CID 

'00 111711100 ie51110110 1-1'1111F111ff 2 	 89.25/86.12 1M411101111111111.1"0 

651111401510 80/80 titit33101-111111r501-1flairltiltAnlifirM0116allf11-31111114i-TIJITIRMI I 

ol141ii5t, 60 .05 001/1.7.040111 710i1110ti111I0d01101101101.111169105`/If10P1011311. 1 

VtiRflii' 	,t', 2 114T1-11Y11 rofl roti'iNfT1POita 11 MO 5 5 111, 05051 111/116141.1', 71/10111119
d 
 111 1 

600111111/ i141114 	111-.11; (11.11.1].) 19701 11 123&11101 015 V/0114 111116001.10111711100 

Isiurnyo. Tifiilifitifi' I a11ii11101115 008 6l 100111111f111O151UU0011 0 't l5 6171 

nan-ri c)(07.211191'.iimiliuu 

am lu3n10Tii(1:litmIlliiuilii Il'iRili1111.1 80.50 

/80.25 tT1141114110.111Wcalilliticltla 80/80 ri0 	1117.0,1 0141.14,960101111"-i 

ri01011014. 00111911/01-i11/1111/110017151/0111 .05 /115`,911/1111111,11n11-11111111101 45.10111.111 014 

011111100:f111011011111111.101111, 1 	 1111 99411c51 110111X 11 	 010-111i/1/1111 t ill 

0'141,1514111/111.1 111 11'Af_11 0011`141411111 11111111 111 (2556) Uciffiilfii011 	01514)/Ar01 



97 

1111.110VflOtrcillclOgitr(01.4 1405VIRnSiiitnFtui"  .1'1:11°). --uTiticynoi19Iffiinl'ii4liiti 
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Scale: ALL VARIABLES 

Case Processing Summar 

N 

Cases 	Valid 21 100.0 

Excludeda  0 0 

Total 21 100.0 

a. Listwise deletion based on all variables in the 

procedure.  

Reliability Statistics 

Cronbach's Alpha N of Items 

10 944 
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I-TEST P2URS-post.test. WITHmetes[ (PAIRED) 
/CR17FRTA=CI(.9500) 
iMISSINCe-ANALIISTS. 

T-Test 

112.0-  get ci 	 Des ft 
Rrta I. 	 repostanlys is. say 

Paired Samples Statistics 

Mean N Std. Deviation Std. Error Mean 

Pair 1 	posttest 20.0000 55 2.97521 .40118 

pretest 7.7455 55 2.39767 .32330 

Paired Samples Correlations 

N Correlation Sig.  

Pair 1 posttest & pretest 55 363 006 

Paired Samples Test 

Paired Differences 

t df Sig. (2 tailed) Mean Std. Deviation Std. Error Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 	posttest- 

pretest 

12 25455 3.06847 41375 11 42502 13 08407 29.618 54 001) 
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