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1 A 6" Klopfer ) UW4341111/STIF7UHDdiU511M1U1101 6114( Bloom and others, 1971: 

562-563 ) 

V 	 V 

A.0 fl113AlliftflillIrdilq( Knowledge and comprehension ) . „  

	

A 	 A 4 e A  
A.1 flilWilnUlAT111344741450V0t111q141WIltefl11( Specific 

facts ) 

	

'A 	r u e A.2 flulDVI111111110111/1UaL1n1J-114149MUlflid01( Scientific 

terminology ) 
" A 

A.3 fll1 lltiMlflUfl11Ah71Uflefill145MU101605( Concepts of 
science ) 

A.4 51313)51nv1nuu1ona4( Conventions 

. 	 N A.5 filininErmuultmluavni5alfluvu( Trends and 
sequences ) 

A.6 n31J+2invin11n179)tron ni5i"fal7t1n11uattnrim( Classifica-
tions, categories, and criteria ) 

A A.7 fl1111MinULVI flinUatl;WIllAnin171114111Dltild917 

( Scientific techniques and procedures ) 
A 

A.8 wmztaulnuvionvmmunwil411/mold917( Scientific 
principles and laws ) 

clo 	.1 	 q Cl 0 6/ A.9 WYMItflUlnlitlim147011111fllUfifillflifity Theories or major 
conceptual schemes ) 

A 	 • 
A.10 fl1111013115n)UUnfillX121filllOthinnafl11171111441 

a. 91 1J 

( Identification of knowledge in a new context ) 

A.11 fill1013,115fltt9lafl11345Q111444411 1444 

( Translation of knowledge from one symbolic form 

to another ) 

) 
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e 
B.0 1/f13411)01'iM14114fl101d911 VII I n-15 rlinquar41171fl 

( Observing and measuring ) 

es 
B.1 	.9tfl41 	1 

B.2 0151157U1A9_104MoltflDlfilfidNI11141111141111A14 

B.3 nivi'flisyn.luonistAguutinvill 1 

B.4 niltgantfl4E,Aloamludx, 

B.5 ni51i5,Inraminni57mtera1 15£Ia1i7lJAfil'1t1fivao17'1?Jonoo4 

e 	 a Co0 1/1111-4Z1 0VJU1110151114114D9010917 VII II 015148.1114MNR1Uat19;11011h1,11 

( Seeing a problem and seeking ways to solve it ) 

Col 015818q114111rWl 

c.2 n15q1d14841911 

c.3 ni5 torillio00014/415111.1 
A C.4 01508RUITIUMU1101511fifl@MMIlltIdIJ 

D.0 1/MV,ZIflIz51.11U0W41411/1fl101M17 2J11 III  015111.1afillMallUV011at 

ni7d510( Interpreting data and formulating 

generalizations ) 

A  . 
D.1 ni79"oviallelnutmemlflqinniimma4 

e  D.2 ni7tduompluzflvolfrmitainfluulAnAl 
A  

D.3 imuliamiximflinotylilminnillanaluatni5Ainq 

D.4 015V2.110M11Wz1011;411111( Extrapolation and 
interpolation ) 

, w  D.5 0171.)31111dM1111/11091VOIJIMONIDOW1111M1001711fia01 

D.6 015011ifil1WW10:11W11 
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E.0 1/1flben5U111V151/11,111/121101d01 /IV IV n15071,1 WM/Mein uwe 

11171liblIAUUln)a011/19111014(  Building, testing and 

revising theoretical model )' 

1 A  
E.1 11TM011giA1114,41L111111flO4AUU1P-4)004111,111qh1( Recognition 

of the need for a theoretical model ) 

4 .1 
E.2 11W15q ,intri)0111-1411q1_1(11,1011ff11134211,134( Formulation 

of a theoretical model to accommodate knowledge ) 
eA 

E.3 nil'ueniiiilAwillmofimaArrimuul)ona( specification 
of relationships satisfied by model ) 

E.4 i1'15OV1IMW
cd  

A 61qinUUL19)ei011,11111ciE1( Deduction of 

new hypotheses from a theoretical model ) 

E.6 n 15Laint111WWMUani7b'61UWWW151WOUltUlA)a04 

( Interpretation and evaluation of tests of a model) 

E.6 1117i1714 ii51i11iMaUWIUUDUVIa0A( Formulation of 

a revised, refined, or extended model ) 

F.0 W1711)fl11.1)5111171111111U1010915111171( Application of 

scientific knowledge and methods ) 

F.1 W170i11134,21111AUWIIMAM111441660,111101090911d1W4D111 

1 	
el 

lFl2 111711)fil11121114UVIIUnA14111434V0A1WW1M9159111WIntil 

F.3 imu)fill11210zilunilumtplau 1 Vanal Oiqnfin 

11/1i1101015UnZILVAUT4 

4 , 	 .to e 	 A  V 
tflunildlilummfidoulittO)milmi7daulatialunifl 

V 	 V  

fnAlUn174'fill)9115149)=Md0U( Table of 
V 	4 	V 	 o; u 

specification ) uliqlitlillitwd7134140n773,1n1ItIguViinerlittlVilfltrinin 

q111111 3 1101 753J fnu 

V 
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e 

non'-1 OWIlLtaz:Ufl114 
4' 	A a4 	 V 01 

f l  untlivvil 	idAnflowionmmilt;uuzluvo 	14 A.9 

2. fill.1,111111qUntn1511)10( Comprehension and application 

143-11U11f11134013415111111195q)Unfill111filT671n001121AMJ f12110134110 

clunmula4"panwanahipneity-Tntgrwull.fi un ,?, fm3.0134-17n9linlsOtiii342u6tis 
91 I 	 ‘2, 	91 V 

ni 711141muloidq7109iludniunm,Almi 	 INOviAn9517n2luva A.io 

gi A.11 UM1 Fol i"2)1 Fe3 

3. Vi4W5v11111,1171/114917fJ101M15( Science process skills 
A 	' 

14141011f11134d1A5CIA@AUL501fl1l 9 oalflu 
4 V  - nivrAtno 	RawmiliAnnaja 

- ni5A5941i mildouM3amiu uatniluniN  mi 

- ni54'flal. t14Viitmtin ni5uflafliniumninzialp uabni7dpi 
4 	 ,4V44 

M(h773411715flUZIAIVOUnfla 1yOWS11-111M B01 11 B.5 , c.1 11 

c.4, D.1 11 D.6 unb.  E.1 11 E.6 

V 	A4 2. UUUM001.1141917111  tin ,I;n11,d711210.011J11fi 

UU1.11/19001J11101*,11A( Standardized test ) fiAmuuliflOnui'mjaA tIll 

a A 4 , 
1114nlItiln( Achievement test )1.15bInImul d111150MIJUlt-1501340n114711 

fi11141 UneAllini 7i1WIld491D014W.191M1140allManflIllnil 4.1911W1411 
' 

91 I 4  
010q51117U Gl5. tlid 	 tlia uHNa, 2516: 113-115 OfinalinA 

azr 

11 fl'1U 

X 
1. 1&101145fbi'ciwaAriMz1111n1511Uut11111flielfia14 44@liflMaAlln 

a, 
2. c12PTh1N411fil11,12nliil;Uti ItaLlAUF17t1flIl1;U1 

' 	f 	1 3. ltluniIIIIRAN3477nnivuolumulluoatflutnA-ooululwilfi 

1. 	813,19)( Knowledge ) 
A 	4 	w  A A . V e 
Illflfl l5D1123,11W1141flinnUnlYiqWN 
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4 4. 10)14111fl;flUMIN113,110n41Anlet5uti 

5. 1V41)141'imllii@DIJIA4n1Hvaln114'finiltilininileloU 
e 6. 17T1tiniViNvinINfiliWillq11011h141VO4VITU 

7. ltlunleallunimmul 
0/ 

8. le111015thvArIUW101710141 

9.  

8 	c n  
UU UV7M W101111,111111g00'001“ Multiple choice question ) 11171t1d134150 

e 	 A 
llfill°414141filM091q11 9 1/11.0fi4111J144'fl1W210411111111fidOWINNUU uazIWIniAtilu 
71UV OlfidE 511nUatilh2014 

Win -muutgonflau qbqkszlnaumaludiuo* 2 11.1 10 4'1601,11 
4 44 ' ( Stem ) Rater-400( Alternatives ) lUVIU1U9r1100011140U 4-5 

5111g00l 	 4A 17614MUll11111-6111JUD)00111/1 00TA414q0fillIfid)11A4'16013414114 1 i'llg00 
4 

4'ILQauvilo4'10n( Key ) 4110ritl@AU 1 iltvgA;unil 
( Distracters ) 

Aw lu n17 t 21SJuWin13Jmuutgan51 p1Jtva0791ziodoo)1i5111ownuat1171 Olu Na  
4) 	 4 	I 

14309?-illM0101&15d12/19114 	I11la16111nlou1niu 
I.J5,:f111 014( 115L1417 Tgail, 2524 : 37-41 ) 

0/ 	0/ 4 	q'  
le 4'16tym 51a4m11lmno,1'v15fi 	aluualtvilq6nimAA 

URtlflUfl)01U4d0101011N111117 611341 2J119 UftD11341fi q4q8E11341709100fl 
.1 A A 2. CN100 91047/101 U1DMVNF1001/11=70471111fl16b NO51fia0401J 

0/ 	 0/ 

416nix, uftcr1 tgOnvollutontltillicippolu 1mplvm1flilx42 
0/ 4.041 .4 	 .1,  4  

fillafl//linfi m3a1;n:utL44n1Auelimuu tfluutaanoop4'11Qap 
8 	w  4 

4,4 	%, 

VMU411115511aifi51Unafi 1506Y13,Iii1U14:11114044t1134111fllgan005r1a11471fl 

' 
2flUDIMA6011,1 1470V0d0UA114111tN3A0170341171d71AUUMW@UX1U1131U 

1311 
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A 

V 01 

	

OldAS1915V 517. 	UN1f* 1911146U9.tOlUn1512616C11341AUU 

lgORDOulliqudifl 	511 l( 	IAV55lf;-0,, 2516 	167-1 	) 
d 	

A 
1. CdOwn6nililmiiini7ziTufifiinnimMuu'u 

V A A 
2. lUUL7011/111014A1qULIA,1191511 

A r 
3. fil50134naMIAM141 

4. 1tniullmtmwmMwcildou 1.111t6Ipan 

5. L;fila
tl 

WlicNg@nitclUvritav 

6.11m7Wini3eld 140110f,tou 

A 	q W o 
7. 114NUlfl13-11TIV 	 tvotiumfliniflAtqumniOull 

A 	t;., tl 
8. 1e4l2kliOn101A1 UntWIOU2OI4U41MXIM15)910Uth2 

A, 
9. 9ntoanii"H 

10. 015. 1071tgan 4-5 4.1 unfet&JullAilluBdwwminfill 

11. 124uutfi)Klu 
41 

n1171,11AUD1191001,111917111(9101MA qtillfiVI4Ula10)41-0Vdn151444 
a 

A 	. 	 44 	 a.. 	Am m 	 A 	. 
Vivad514uummilaumvacquanwimmi xifiltaanimchlivoillOWrfiwauau 

. , 	. 	 . 
IlvdtrimallfingilonoolflIldnimiluitluT11 irillni1N7lquuumfidolarm%iu 

. w a 0 e w 4 	.4 	 A 4 	e E 	A . V 

14q1liillfl@Alln151M1ZIWVedn tAnalflUnflOUMalflq004nlId714UUUMfidal 
4, 	 e V w b a 	 d 

1/11ULVIltWaUln119IfilltVITIO0OU qtM13411nitelfi4114LVVIJ5014111/12WARUUMMOU 

9160fiQUI15I1314fl1WVOAV@1@UllU71M10 Ififli1157M,Ulqinn7tfill460n 

vaAtidau nallhOmm!uuatInistgoniNiounNluttlidoullilimitwouldNoll 

	

, 	, 
Allfinn 	 f;10)trilq)uun f; 	

A 
imixiaoal flifilw19-minaou 

X11415 IU~Ufl)5251 um:fl-mt&losi 

4111 1voluiluilfidop ifludiwmvelmilanwmluflumlimunvooAniuuummou 

V 	 4.3 
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. 	
0 	..! 4° ' Ti,mtiluuuurillun-mnl,„1 1_1 111174numoldoulmthAltnimmmaalii 

	

, ° 	 s° 
lunistainfilimomulfilahl4 1 litminni791filmwdadau q)alu 

	

. 	 . . 	. 0 	A 	. 	 A A 	V 	. .r,e,  
00401frzmiTi filiwn1Rinuinufllimmvaifiic0114 1 mnuin4t4a1t 
4 
;la 

4 
fl11111:11flA111( Difficulty U70 Easiness ) 1431144Alld11210,1 

A 	1 
R)1411.1flUI1A@Up910)1),1111'61001g1143,1fi ralAUMW9104A14fli P 444°4411AM; 

. 	V 	. , 	1 QJ e 	I I., 
0 g4 1.0 fl1 P 111WMPIL7Y601VOCI@U1111,01M10 fil p Nunnudmilvadau 

I 
. , 	 . v 	 .0 	'' 4 	 2;  

	

Mq 	
V 

06nixintialin ual:niol p win numIllinooninuNin Twiqn)muflItfib 
. 	. 	 ql 	cr 

fillMilnAlWaa4UMOUTfiOli7109) 9n14 

V 	A.' 4 0 	1 0 

	

i10001Mqfll p 	.20 g4 	,40 11JU2JM@Ufl@in11D1fl 
V 	 s 

	

g4 	
4 

P .4o .6o lijuva0auvin-41viklunal4 
V , V 1 

P .60 g4 .80 11J1,12AnflaU2J1441U 
8 	. 	e 	. 	, 	 e 

liallklIrdifl113401flA1U210411@d0U11U71UVOTfiliJU
b
IA i-11 1R170 

	

1 	 4‘ 	y 	 0, 

alUag( Jum C. Nunnally ) U144M4151/01AllUlflOnall lfildll@ne1111 
4 00 	

4 . A.' 
filllaW110d0U1410filfl11-11Ulfll p AIM; .20 (14 .80 ( Nunnally, 1964 

133 ) 

Wimlimiumin4luya4uuumfidmADATiA cd13JOSn1N~11St,~llfl21nf11 €l  

A 
cr114111 h ftuuutufl( Mean ) fill3411

A 
g.141D111110”.111( Standard 

A4 
deviation ) oaofigunll'n91u2Ia4fieuuu numfidaummillain4itmatime 

A 0 	A 	A A 	 GS eg 	 d V 
fil71111111WWOUOMMUVIQfitni5e1V4017414111n4flttalini1410d1n111anlati 

V 

d11,11q4)(LUn( Discrimination ) wria4muldilliumindoutit 
4 	 w

4 d 	 , 	
e 7inaliquunto omituvfluirmilfluaauln@u-mefla41470)4 1JUAUllUfi2tdipflIAU 

A 	 ', r Ii4014AfillffiT4UTI -1.0 T11114 	vadouvatmal r Anu utifi411 
A 	' 4 	 A 4 	".1 

ufloundouvouup illolinmntJmuu2v3ollinfluaou Ilinaliwinvit7uuzularin 
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' 	 4 	 01 

1 r Anna aMn4litihnocioulloouontluflutn4Pinnii 
4 	 4 	 A, '.. 

r 	0 tihnad@uvilunnimimoluTqa)uuntau 

mit.flutn4uazIquoaufli4nftwilnoollnuiunutivifill 
. 	 . 	 . 	. 

9i',111 vplAaJAW-m1A401110)11W))1LUal 91041fil r Auin ttaal 
do 	,  

F714d4lna 1.0 1A10 nu4fitIlluu olOolirm otua( Robert L. Ebel ) U14.4 . 

1.114111/1glAnR01.1 1014f11114141J15=1`il04f1100111111011tu0M;O1l r 11 4'411 

( Ebel, 1965; 364 ) 

fil r 914U91 .40 VULU 	1100111111)1,11141110 
I 	y 

✓ .30 til .39 	lemill)uunii Rfl0119104115I1114 
lu 	lu 	. 

✓ .20 114 .29 	710)U1q1)UU0OUUll U00011.151111.1 
1 	I 	 . 

✓ 0)011 .1S 	 710)11111)111409101 

° 	A  luni5M711numideuIffelliA uadoumulinimmunni5tgant6341 
4  g 	E 	3  

Witq0145Wb11101U11101UU0 1t'910-1 1A1 r 911M1 .20 VUlli 

' 	 A ' 
ill11.11,1i4( Reliability ) 1,Nlailfl1114q14110,111aUV04W-M1111 A@ 

A 	01 01 	 1 	 W 	 .. 	 A ' 

	

., 	' 
a)filflivavoildniuMitclu 1U011d0iiii)TfigltvetauVIM flifilillitollial04 

A 	 e 	A d I  _u 	n X 	P " upuliflOmmiimusi 1 11711-111All fllUd 	rtt  tAllhifil01,11j5z10110WCIIPAUb 

	

I 	 E 	1 	v  ; NI . . A ( Correlation coefficient )72114114fitVU1111001511fit101014U91 2 fli)V11u1P, 
1 	1 	 1 	 1 	 u 	u 

4 8  u 
1111A07 4.1V100I1 	fll r 	121 	0 	qu14 	1.0 	611 r

tt 
ii4LV1100 1.0 rtt 

 
1 	 ... 	, 

11111fi f1111JAVO4UUUrfid@Uq41d4h11111It . 
: 	.a 1  .01 	. 	 . 	1 

0,64 aPg 
fig rtt  tftmlmT!)ulTlflwalfll'aflu1VAmvill 1 fiil 110°411141WV-Illqr, . 

	

I 	 y 	1 

WILLUMWMAINfia@Ad 0 4J IVD4 615'AI001 nW11111nWilinVifll r
tt 

16t VnitU
d
t
d  

. 4 
W1111NIVaN&1511 21 N1,1 UL007-'171 150811( Kuder-Richardson 140 K.R. 21 ) 

n 	 y 

11.1911 	r„ VOARIAWaijintW01001112140 Uli0V0116,1fiflItInnUMCI1U0U14 
'fl 	 A4 . 

IflUqUll q)uluvonAWIniOut[uumi0ou numidaummuluvollin xinqt1 
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I J I 

tl1fl11JH Ylolfuff..J 
" ..... • o ..f .. I 

YJUfl1FJfl101JJt1JJfl1 P 

I v "iJ , .,f ..f 
fl113W1n~1FJYJEHYJOifoun' UO..JflU'ftnOUUU-3 UUUllflifOUtlU'itnou 

.. ... .. " t fl11Uflft1fllflnOUU1fl'i51u,un111tl( standard error of measuremen ) 

Ill. • .,f 'l u 8 u • 4 u u I 
UJJ1FJO~fl1fl11"fln1fllfln0UlUn1'11flYJO..JlWUt1tlifOUt1..JQUU t11U0"3lflFJ1flUflUfl1fl11U 

..f 
fl11Ult1FJ~fl1~( Validity ) 

.. 
uu1FJo~n11.uff1u1'io1un11iftlnfl1..Jf!1" 

• ..f .. .. .. ... .., .. -" ... J .. . ti 
QftJNU.1.J1FJtlflO..Jn 1'i1tl 'll"3 n 0, fl11 l UUflfUif JJUfltlfl1flrutHU'itn 1'iU1HYHHUUUt1flff OUtl..J 4 • • ~ 

.. .I ... • ., .. ... 
QUU fl11Ult1FJ..Jf1'1..JYJO..JLWUt1flffOUfl1'i.1.JOFJ1"3UOFJ 2 tl1U flO 

.I . ,,... . ... 
- lt1FJ~fl'1..JVl1JJlUOU1( Content validity ) UU1FJO~if1U110 

v u ..... "' u I ti I ., 
1ttl flfl'i ..JUnt fl'i oufl~U'll1U t uou11T111uunn~f!'i OFJH t tJufittff 1unu ... .. ... 

lt1FJ~fl1~fl1UWqfln1'iU( Behavioural validity ) UJJ1FJO..J .. ... .. ' 
ff 1U1'i 01 .. tl, ,.,,,. ~Llnt fl'f OU fl~JJ'111JJW q~n '1 'i .un, "1l 5FJu ?"1~ , fl"J'U 01Ufl13J~tl~"3UJ.11 D 

I.,, u .... u ,/ "'"' ... "' ' 
OFJ1..J, flHflif 1unu nn 11fl0 llUUtlflff OU 1flUnH.Uqtlfit11~n1"Sl 1'tlU 1!11tfl3JUnt1t1FJ1ff 1ff fl"S 

f V u u 14 o .I u ..; · ... \U8 u 
ff1YJ1Vl1"3 , qt'llO~U'itnOUtl1FJYJOflOUU'i0fl1013Jt11flWqvin1"SJJfl1'il'fDUlM"3ft1U .. .. . , .. 
fl11il1fl11Jlq1 fl11" l YJ11 q i-rnJYt n 'f tU 1Ufl 1 'ft11~iMD1ft1fl11,. lLHtn 1'iU1fl113J'J' 

" " . .. ' .. .. 
1tl1!1 fl1.1.JHtlff1Ut1lUJJ1tffUtl1FJ 

. .. . . .. .. .. 
UH.,nff .. vi1 l tltJ~q 11ru1q1n Q tlJJ~uu1FJun t l u mni !11'1113.iUn .. nff f!'i 11.u"3 t uu1 uu' ;Du' nfl ' . " . " ., u ... . .., ., 

wq~n 'f 'iUot l 1u1-lunt ih111u(l u' u ou1~rnu1 fu.i1nu ovu; oftn~-n.iu 1nl uu uriq1nn1'1 

' .. .. .. '., 
1tfl'i1tMUn .. nif'II1 q tt111mf1JJ1,. off 11"3'11111~ q 1uun YJoi'f auu; ovi111-.l i' fl'f 1tUYJoff ou ti. 

f I , 

Ut.11FJ1tf11 fl~ ff 01u""u ff~' ff~ Ufl, Hf fllJ 1.-i t.11ff 1if f'l 'i "" t 'llfll t.11 H ~ fl,. ttl,. 1 ~ 
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/ 

v . ti v " I I°' ~n1:1-1fin 11 1fl1 rfu nuutn 1fl .. ut1u1un 11cf 1'1-tvr111-i q 1uun 'lHlcf nrnrn fl,.· n 1q11t.1111i'f ou 
. " " ii v u I ii 

iflt.11t11ffVl'Jl 1 ft-tU ( cf Cl1U .. Ucf '1lcf~a.in1'Hf ElU iflt.11f11i'f Vt 'illft t 'l'lfll ul ftrJ n 'Jt\111~ 
fln17ifin11, 2521 : 62-63 ) 

ti..I • ... 1111 ...... .. l .... .. 

'lJU\1 2 n1UUflWqfln11a.in1n H.IUl \1fl0'1011'1fl1trnflflt l UEIU1 WHltl1Q 
I v . vu 

wq11ru1111u1ut1u11fl qtcf1»1,.nit1wq~n11»nt111flu1-i 
ti' • • .. .f ....... • ...... .. 

YIU\1 3 l11fl1'i1-i :;nuun 'lJ Def ou Tl-tJJn q tM11tluouu,.1-t'llun ou1 Uflouu1n Un 1 

.. .. .. .. .. • ., .. it• .. 0... , • 0 

q -iun 1 t1 tJ 1utJ l ~1uLtlufl111-iq1 uun 'llDi'f DUMcf 3.J\! 'irufl El 1 tJt flt.101t1m111q11ruunt tl1UUtU 1 
• u J.., ' .. II 
'llEl~tifftlU\13.JU'itcfun11ru1Ucf1'll11!11UU i 

..... ., .. v .. . .. ... , 

3. '111J 1 q t.l\1ln£11'lltl-tnun1'iif'i1-tlLUUMflcf ElUJ.l1fl'J 31Ut11 '11flt.11t11cf fl1' 

..... J J ., .. .., ... ' ... 
11t.1-i1un111qt.1M&nt.11'lla-tnun1'1cf'11~1wutlflcfonu1fl131u¥11-t1\1t.11t11iffl'iLU 

I "' t .. lltulltu 
t11t 1 Mt11l'lm&ntvr1-ith::1 l'lt1l'lcfJJfl1'inr111cM 3.Jfl'1U 

.. .. ti 

n11'ff'11'1'llt1cfnu»1fl'191u1uifo1uun1,.~n~1t1t1'1t1'1t&l'lt11l'louu ff1JJ1HI 
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V 0.104 0.219 0.16 0.12 

86 it  0.427 0.146 0.29 0.28 

A 0.1354 0.219 0.18 0.08 

1 0.281 0.365 0-32 0.08 

0.490 0.188 0.34 0.30 

V. 0.073 0.198 0.14 0.12 

87 fl 0.052 0.177 0.12 0.12 

1 0.219 0.156 0.19 -0.06 

q  	0.167 0.281  0.22 0.12 

n 0.260 0.250 0.26 -0.01 

v 0.073 0.167 0.12 0.09 

88 D 0.031 0.125 0.08 0.09 

1 0.052 0.198 0.12 0.15 

® 
0.583 0.250 0.42  0.33  

n 0.104 0.198 0.15 0.09 

V 0.177 0.250 0.21 0.07 

*** 89 (I) 0.271 0.188 0.23 0.08 

1 0.135 0.271 0.20 0.14 

i  0.302 0.094 0.20 -0.21 

89 
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A 	1 
G1111111 10 00 

21 e0 Y1 vrithri P
H 

P
L  

r 

0.125 0.167 C.15 0.04 

Ti 0.250 0.229 0.24 -0.02 

*** 	90 0.125 0.167 0.15 0.04 

0.229 0.240 0.23 -0.01 

0.271 0.198 0.23 -0.07 

0.104 0.292 0.20 0.19 

0.594 0.167 0.38 0.43 

91 0.094 0.177 0.14 0.08 

0.083 0.146 0.12 o.o6 

0.115. 0.219 0.17  0.10 

0.208 0.438 ,.32 0.23 

21 0.000 0.146 0.07 0.15 

92 0.073 0.073 0.07 0.00 

1 0.063 0.042 0.05 -0.02 

i 9 0.656 0.302 	 0.48 0.35 

0.240 0.281 0.26 0.04 

0.042 0.156 0.10 0.12 

*** 0.500 0.354 o.43 0.15 

0.094 H.094 0.09 0.00 

0.125 0.104 '.12 -0.02  

0.052 0.083 0.07 0.03 

0.021 .135 0.08 0.12 

94 0.'?83 0.281 .18 0.20 

0.802 0.302 C.55 0.50 

	 0.042 ,.198 0.12 0.16 
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A 	ti  
111141/1 10 (G10) 

4, A  
VOA ViallgOn 

P
H 

PL P r 

n 0.010 0.208 0.11 0.20 

V 0.146 0.125 0.14 -0.02 

***95 fi 0.313 0.333 0.32 0.02 

A 0.146 0.125 o.14 -0.02 

0.375 CID 
1.208 0.29  0.17 

n 0.177 0.052 0.12 -0.12 

) 0.354 0.219 0.29 o.14 

***96 fl 0.208 0.229 0.22 0.02 

A 0.167 0.188 0.18 0.02 

1 r'- 094  0.313  "20  0.22  

11 0.104 0.094 0.10 -0.01 

2I 0.083 0.281 0.18 0.20 

97 ® 0.573 c.313 o.44 0.26 

1 0.115 0.208 o.16 0.09 

1 0.125 	 0.104 0.12 -0.02 

n o.o94 0.146 0.12 0.05 

(ti) 0.406 0.313 0.36 0.09 

***98 fl 0.146 0.208 0.18 o.o6 

1 0.240 0.125 0.18 -0.12 

1  0.115 0.208 0.16 0.09 

a 0.042 0.177 0.11 0.14 

Ii 0.021 0.208 0.12 0.15 

99 (Y" \--, 0.719 0.208 o.46 0.51 

1 0.167 0.240 0.20 0.07 

0.052 0.156 0.10 0.10 
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A 	1 
ol51111 10 010) 

w A  
f1011 9ntgOn 

P 
H 

P 
L P  r 

100 

n 

v 

fi 

A 

® 

o.406 

0.021 

0.135 

0.063 

0.365 

0.260 

0.073 

0.396 

0.125 

0.146 

0.33 

0.05 

0.27 

0.09 

0.26 

-0.15 

0.05 

0.26 

o.06 

0.22 
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2. 11.112111111111:11 	tiliirrit fatI4K1/1811 atm 
r. 	

1;einilinrnflenfronsne I 
p  

04'11114 Ii 	TN 41twtJn 	n t 14 4 vla t 'Wm. :1111111.1f1111/ 
r 	 t o r 

	

111084 	it- 1.111.11.1,1tU '101 1/111 1117 t4 1.1344111 X ii11111110111111 

100114 i811011110
r
i 	1 4 W

I  
N WIT 1, Ldt1111.1111t111 tf 	1 	t thifiltel

4
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it 
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I .4, 	 m.1 m 
1. elilli7111161in1111). W171fillitl 	 3. 1;11TaLAMAAVUIt141110tAANO

$  
VI 

me 
dil'hIlM(Organic compound ) 	 941034111V@AINtlfitZ0e1W1n1410) 

n. 	H2CC3 

V. 	CO2 

fi. 	KCN 

J. CHBr
3 

9. NH4CNO 

fi41114 11414mAavlAotanmai 

(Electron configurations ) 2101 

T19,1 A—B flelflU 1.111811f1q7910Ufin111 

Vfi 2-4 

T1 A 1s
2 

2s
2 

2p
6 

3s
2 

3p
6 
4s
2 

is2 2s2 2p6 3s2 3p6 4s1 

519,1 C 1s
2 

2s
2 

2p
6 

3s
2 

3p
6 

D ls
2 

2s
2 

2p
6 

3s
2 

3p
5 

VU, 1 E ls
2 

2s2  2p
6 

3s
2 

3p
1 

V 	a 
2. Tfi74d'511210AclIOUVOlsfl9.411fi 1111 

Ifl540fl4V@1TiAV(Inert gas ) 

4. 1WITAW7141.aAAIAUU W11 
1 

11121@lfi 1111-MtiiifiLlfi 

n. AD2 

V. AE2 

BD 

1)
2 

q. ED3 

A 
5. RifiViV154114aVIldWal( Tetra— 

s 
hedral ) 91011.11.1 VOM111 109.5°  

C 
A 

A. ADC 	J. XBC 
V 

V. 	XDA 	1. unipm 
A 

A. 	BXC 	 n—A 

A 

/ 

. 
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Y 
d 	0.1 OA NI • 

6. MailiVillWrill1WilE11X 

1„;_ap g1w4IiiTI'v E,: Th 

1. AlnImq9Tia,ivin5tfiv 

woAinnilueA Ninoaqu011o 
1 

fl. 	 1IACO,!,-M1'00t031,M61c1171JOU 

011 9 10 -Anni41.A.0 

Val11611 

'Th7i1M1151.jalfl7tTA 

d 	e 
Ltival41115zJnolJsufi1u 

d  
fl. 07071 TXJ0WW,U01t1VLIJU 

aili.!nOuliA17fl1AV17,fifil/ 

a1WInlYnnlIn0 

4 4(4 
S. TAILWVO,E11100azIal'fl 

01 	0, • 	
d 

10110 M'Ilt131Li/VAil 

QS 	QS 

.4 
q• 

4 	d 	 e 
dlIalTPIFF)W.ktOttM11111,671  

QJ 

	

7. 7lOc1113-10t1A! 	uo6  0Iwm-10.1 
e 

n. 

ouli5-?AElu .JW-11111,017aVI/5J 

t1n1fM 

44 
1. 11,11P,VW,1111/111 MMU111 

0A100THAlrIMI1VV1ill 9fl 

2 	4 
111.1E1M031 tsunli onaml 

11o(Buty1 ) 

4 d 
nIAUCIL1ULI1W4115ILW1GtO 

hImell.reinlIn;IHAtunluo.1615 

loflolflu 10uAtelEilil5m 

(Hydrogen bonds ) 

A. 	H2 

t. 	HF 

CH,COOH 

S. 	NH3 

g. CH3OH 

0410 

e 
u. 13,1trm 

A 
0?-atn1  linfl1PAP,110971:011F151( EN ) 

1Mainln13-! 

1.1171 1 (Addition ) 

fl. 0151dIWS91Td8i.1'4WAfi 8031 
p1 	 6 

ays,Tlg.la91 
e 	 id V 

LIJUUltafeMn( Non— 

polar molecule )  

Zia 9-10 

-,, - 	T 
1C'511 	A 	I 	B 	i 

1 C i D 
. 	... .............. 	1  .. 	1 

I 

1  ;11  EN 	4 r: 	3 5 	3 . 0 1 2.1 
1 
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4 	A 
9, MAUMMuuniAli- 111411latenl 

il15i15lal@UriRMM4111 0/V1  

4 1  

BlIWIFkldfl 

n. A fl T1 B  

71. A n1 D 

B. B n1 D 

A. C neu D 

yduql 	 thtnou 

wrionufl)n1?1 ?Jo 11-12 

igiA8n1V161(m.p.) Uat 

lfilln(bop,) 7.10401501alIV A-E 

t 

d 
loniuttfluniTi N W14117-11401 

n. B 

V. A, B unt 	D 

B. B unt D 

1. C unt E 

d 
Q. tflUn17411. 5 'Oft 

A 
1  .140 1 	6c C 

8 
ovluzin01.nIn4tma1 

fl. 	B 

Ti. A uat C 

B. B unt D 

J. C uat E 
i m 	1 

1. 11-1015191001An1laV011Ma1 

4‘ 4 4  
11. W15:51./AISI 	

, 	 51fi111A 

4 ‘b 

12. n1DUE1150UrIM41 5 ?ii 	
q 

iflUlt19.1011 

qt10111ft14 

m. p., 

-140.7 

5.5 

-130.5 

b.p., C 

-6.9 

252.5 . 	. 

2.4 

-66.3 172 

dll 

A  

B 

 C 

ll 

 B 64 	215.7 



. 
0-riAklq 9,1u10.7Ti c.m1T65( camphor) 

910011). OnOtifilflT.M0 13-15 

n. Aldehydes 

V. Ethers 

0. Carboxylic acids 

Ketones 

1. Alkyl halides 

98 

 

13. IIALI 	it 	QOAIEJ11-115115: 
6 	A 

hfi-nfil5UatInaWA 

n. 	6 

0. 	10 

1. 	12 
91 	01 	01 

c1ov1a1innld101411 

14. f1i1'191ww1i1A1rflc< > 05AO'sigv01 

	

d 	o 	4 e 
Iman5 	alqi-415ArLailo.-vsoulm 

16. 	,YInclmm_iv( Electron—dot 
' 

formula ) 	1p5=i114111 

,d,Tilrb- e,1111itIrmeTfltitaucllo 	cui  

4'  
tiql1W-1111/i  

n. 	F%(5(F 

H 
T. 	H;C H 

H 

fl. 	H.P:H 
H 

A. 	H 0:H 

A. 	H C1C H 

n. AliCyClics 

V. Aliphatics 

0. Aromatics 

1. Heterocyclics 

Q. Benzenoids 

15. 01$1VM11111 Functional 
e 

groups flO1IAM1151d1001All 
6 

, 
4eA4 	 1  

17. dl'alUdglIk011d7110@iiill 

1:1  q 0flITLqa( Molecular 

formula ) OU111/ 

It. c6H403 

D. C6H703 



fl. C8H803 

AC8
H
10
0
3 

3. e11 IEninn1311001 

eA 	 , 	cig) 

18. al5WaYV13,A1717A071,1081ft 

D'15 .11.11.1F,115N-JfiqD 

(Cli3)2CHCH,zCHCH2  CH2  CH 3 
NH2 

fl. Amines 

V. Amino acids 

Hydrocarbons 

A. Alkyl halides 
I 0! 0) os  

3. Wwouon1001411 

1 	 e 
19. 9110W11VOldWAlnaln5(Etners) 

lfiunoilluvalfl 

fl. cH,cli(cH3)clio 

V. (CH3 2 )CHOH 

fl. CH3CH2CH2
COCH2CH3 

A. HOOCCH
2
CH
3 

3. CH3CIL2OCH2CH(CH3)2 

20. V710U11T10117111nW10fi 
g 	 4/ 

(Aldenydes)1DUnd15111n1fi 

n. rcocH2cH3 

V. CH3CH2CHO 

O 1'" CH  3 
fl. 

1. C113(CH2)3COOH 

3. CH C(CH ) 3 	3 2 
OH 

21. 630EMATIW,1111111T(Ketones) 
4.0 

14lunol56u2olo 
0 

n. H—C-0—CH
2CH3 

d. CH3CH2OCH2CH2CH3 

CHO 
D. L 

„,—COCH
3 

A. 

3. CH CH CHCH 3 2i 3 
OH 

a, 	4, 	1 	1 

	

NI <I r 	( 
22. eilllUtelficlarJU tl-Mid17011141n 

V1fl Aromatic compounds 

C143 n. 

fl. 

di3 OH 

99 

1. 



?Joloolqi, 1021 

*1`51110 Homocyclic compounds 

	

20. 
	COCH2CH3 

0 

	

27. 	CH3
C-NH2 

1 00 

v. 

n. 	/ 2L;. 
vC-OH 

51. 
29. 

-'<1% 

0. 

30. 
2 q 	1a a  

Vanillin ql1111101111&InaUVn 

1. 	( 

fl)01Mi'.1MIIIO 24-29 114  

';111/q tl17h14uTul1411ni0 Jcl  

tIJIM171tflllfi Avlutp:onoanin 

ThL&Inqlm 9101.111. 

n. Aldehydes 

?!. Ketones 

0. Esters 

Ethers 
Cl a) 

24. CH
3
CH
2
OCH

3 

0 
25. H-C-CHCH3  

QCH, 
./t>„--OH 
( H 

H 

.e 
ftmisn'aiulTsh115A7.4tnielo 

2 
' . 	vu 

117t1111/1149.1,1flolliU/ValA111 vanqin 

010 

U. Aldehydes 

Aromatics 

0. Carboxylic acids 

q. Ethers 

1. Phenols 

CH3 
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31. 01731/14al*III311600 C H 5 10 
A 

01Q1DArill0M1fiii”;1-01414U1 
0,  41 

0011ilfi Fl 11 h UWWInValfi 

0. Alicyclic hydrocarbons 

TJ. Alkenes 

fl. Aliphatic hydrocarbons 

1. Unsaturated hydro-

carbons 

Aromatic hydrocarbons 

ca 
32. Ei9701/1115'W1Pilfi5UltaWA C H 

1 	5 8 
41 41 

=Iy1 

nqi9,11/015Uald110011_11W1114h 

1100010'IcU 

0. Cyclopentene 

?J. 1-Pentyne 

fl. 2-Pentyne 

A. 1,3-Pentadiene 

Q. 3-Methyl-l-butene 

4e 
33. d1711RJOU 01QA011111115U1N10 

6P101.!(Alkynes ) 

0. 	C4H3 

C
6
H
10 

D. 	C7  H16 

1. 	C10H3  

Q. C10H22 

J4A ' 
34. cam WOV011 2,3-Dimethy1-4- 

ethylheptane la11111110tV1011 
I 	t; 	 A 

uoAfmummimflnluImaQanotoa;A 

35. 9'1U11.10t903-M040111J011441 

Secondary carbon 10341.aga 
.r4 'A 

?10l01791011A1 3.101100:1001.1 

CH3  
CH -C-CH CH CH 3 	2 2 3 

CH3 

Q. fl*mlauunlOfilmli 

36. Q*11,1111010011?1@410IMIQU'elfl 

Tertiary hydrogen 101J10Q0 

21o4017flalflu llopot91034 

CH CHCH CH CH 31  2 2 3 
CH3 
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n. 	1 
	 1. Ethyl butanoate 

2 , 
3( ',t071011 EA07MITCV00 .!IiLl 

a 	„I  
00a_t'S 

. cl)C1;c_it 

w WV 
4 	 r 

flintfl 1/11.cmoaml 

CH2CH3 
CH3  -C-CH2 

 CHCH3 
CH3 

CH,CH, 

00IldIngl n0 37-3L 

A 4 

2 

C3H02 	
r1101::1r-r;liOn'JWInli 

'115 A LIWA H2  SO,conc.  mifl1U 
., 	<1 

A 
Illlnplq 1PAYi b 'J:r3AFil c

4
H
8
0
2: 

ot 	A<1 <! 	 G.■ d c■ . 

u  
C. hiVIAMIVOlnIVAW0WEIMOUflOOCk 

Ufitrd1),1-17,1/WVIVtiAWIlt1JUNnflM4: 
	 V 

n. 2,4-Dimethy1-2-ethylhexane 

?J. 2-methy1-2,4-diethylpentane 

0. 3,3,5-Trimethylheptane 

A. 21 4-Diethy1-4-methylpentane 

1. 3,5-Dimethy1-5-ethylhexane 

a 
37. "(117 A 015,1710.VIV-110W111 

n. CH3COCH 

rJ. HCOOH 

0. CH3CO0CH, 

A. CH3CH2OH 

CH3OH 

3C. ?J'Ervlq1L0117101e17 A V.
00e%!'s 

CH CH 2 3 
CH -C-CH CHCH 3 	2, 	3 

Br Br 

n. 2,4-Dibromo-2-ethylpentane 

2,4-Dibromo-4-methylhexane 

0. 2,4-Dibromo-4-ethylpentane 

A. 3,5-Dibromo-3-methylhexane 

1. 3,5-Dibromohexane 

IL Methyl propanoate 

1J. Ethyl formate 

in- Ethyl acetate 

A. Methyl acetate 

V 

41. 	uolt 	LikalaLAIm5 

2 
1411,t1 01 n-Heptane 

IL 2,3-Dimethylhexane 

. 2 , 2, 3-Trimethylbutane 



fl. 3,3-Diethylpentane 

A. 2,2,31 3-Tetramethyl-

butane 

Q. 2,2,4-Trimethylpentane 

414 	I  ,n  
42. 70141ALA0A171110fl5flatlill 

400 5. 

CH3CH C = CH2 
CH2CH3 

n. 3-Methylenepentane 

V. 11 1-Diethylethene 

fl. 2-Ethyl-3-methyl-

propene 

A. 3-Ethyl-3-butene 

9. 2-Ethyl-l--butene 

4 	.14 
43. 101/111LfinOVI1IMU5flat 

.11 

hot17 

Cl 

CH3  -CHCHCA'CCH3 
CH3 

n. 3 -Chloro -2 -methyl -2 - 

hexyne 

V. 3-Chloro-2-methy1-4- 

hexyne 

fl. 4-Chloro-2-heptyne 

A. 4-Chloro-5-methy1-2- 

hexyne 

103 

A. 3-Chloro-4-heptyne 

o 

	

44.444 	1 
44. d150U1/15UWAV@ IUPAC 11 BUTANAL 

QIAIMOU1A17 

n. CH3CH2COCH3 

?J. CH3CH2CH2CHO 

fl. CH3CH2OCH2CH3 

A. CH3CH2CH2CH2OH 

01 Ol of  

q. friAautp1341001 

ci 	W 

	

WIL 	
I 

,14 	 lmonfl)n-m 
a. 

ii@ 45-46 

CH CHCH + 

	

31 	3 
	

Br  2 	-1 db' 
light 

CH3 

4 
45. dlIlltnfiTaA1111/7137.1111112 Major 

	

. 	.1  
product 1411@1/11ALW110t1L7 

n. 1,2-Dibromobutane 

V. 2-Bromobutane 

fl. 1-Bromo-.2-methylpropane 

A. 2-Bromo-2-methylpropane 

a 	'A 
46. tgium ttlucriouismululiVErl 

otll 

n. Bromination 
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fl. Dehalogenation 

0. Pyrolysis 

1. Isomerization 

9, Addition 

A 	 C A 
47. rqOAMI01.11J610:114,,N k0J 

_ 9.7 9, p 

rWITLIPW2F.1 1nUIT■jh U 01,1MVO 

(KMnO4) 

'411,4101AffiElV)MEArifll11 
e 

1 c1-1111AIWEVOUILI14 

71,111-11fi 

n. algolv Alkenes 

. al91.11V Alkanes 

A4 
0. trniEllIMM Benzene ring 

A. 	Alkynes 

1011 Alicyclics 

91 

ivil0ufl'1n134 

?JO 48-5c 

polar solvent 
1  CH C = CFI + HBr 3 

	

	2 

CH3 

fl. 1-Bromo-2-methylpropane 

1. 2-Bromo-2-methylpropane 

A. 2-Bromobutane 

A 
49. ni1'1inn1mmuflaleinivAn5u1u 

4 
TWADA11,17@eillnki@OF 

u o  
CI1A1Pk:0104V1 Major product 

L.A151f1 

n. 1-Bromobutane 

V. 2-Bromobutane 

0, 1-Bromo-2-methylpropane 

1. 2-Bromo-2-methylpropane 

I. 2-Bromobutene 

5n. 11117UUL1iIOnOW11141.11V0111Vi11 

'5.1.114Ulia0010 

n. Oxidation 

V. Substitution 

0. Addition 

1. Elimination 

q. Halogenation 

e, 1 
eA 	 51. U*11111JAATiAlOV110,110U 2 ?ick91 

48. 1.160PNMATIMiL11.11 Major product 

;10 VNI31919116VONIti/11(octane 

numberWlflYJ 84 ucia,—J141AE1 

g5 

4" 
Rintmloonrouu udfilliCiflu 

q0005 

n. 1-Bromobutane 

V. 2-Bromobutane 
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$ 	2 
112011VNl1l014 1F:thiln1415t240. 

1115TRamiliTTNTIAfll 
0, a 	I 

n. nn1014.1mlinii 
010J 

?j. UlF100frelnll 

' A 
q. 1911inni5nnur:ifittcluvi 

qumOVn11 

17;1)0.11t1n141nAlq64 3.1 
e v  I 

Ulifl1M111 

4. lcdiflui latv3411oAttl5oluvi 

52. 111111Wonn171f191d15 Alkyl 
4. 

hydrogen sulfate ualloImlnt 

lvtfluunananafflolflu 
4, 4 	el 

OH 

Alkene + H2SO 
,

4
CH CHCHCH3 ; 

CH3 

n. CH,CHCH=CH2 
CH3 

T. CH2=CCH2CH 3  
CH, 

CH3 
 C=CHCH3 
CH3 

A. CH3
CH=CHCHCH -; 	3 

(H 
, 

q. Winup1111001  

fl4M  1141mJallnoalflu flltnounil 

flO1WIE111-1T0 53-54 

e A 	. 
B Hexene 	 lflfi 

0) 

91  (15111 ozonolysis ual 

tfiWnflIVAI 2 Tilfl h Ethyl- 
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fillIIMVUVE10-111 OH 11111111 

4 44., A A 
fl. LIJUlinfl”JULflflijUINV4 

4 

ttliqTrd 

^ 
4. 	Carbonium ion tflflVil 

4/ 

Mill Intermediate WM 
. 

1. unynvam n—A 

0 
87. W1111n36lfl 1111V Lewis acids 

Electrophiles 

fl. 	H—O—H 

V. A1Br3 

Si. 	FeC13 

J. 	+NO2 

3. 	H 
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CH3  -CCH2  OH 

CH , 	.3 
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n. 1-Butanol 

A. 2-Butanol 

9. Ethanol 

A 4 
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A CONSTRUCTION OF STANDARDIZED ACHIEVEMENT TEST IN CHEM. 331 

ORGANIC CHEMISTRY I 

The main purpose of the study was to develop a construction 

of standardized achievement test in Chem. 331 Organic Chemistry I 

according to the curriculum of the teacher training council B.E. 

2519 and norm of this course of study in terms of normalized T-score. 

The test developed was five-multiple choice question consisted 

of one hundred items by measuring the cognitive domain and some of 

science process skills. The test was tried out and improved for 

twice before the real test conduction was carried out. 

Sample subjects of this study were some three hundred and 

fifty-six of undergraduate students majoring in general science 

who were studying in Chem. 331 Organic Chemistry I of teachers 

colleges all over the country in the second semester of the academic 

year B.E. 2526. 

The results of this study revealed that the qualities of 

the test were as follow, 

1. The test was both in difficulty index (p) and discrimina- 

ting power (r) accepted criteria in general; that was, eighty-four 

item test was valued of p between .20 and .80 and r from .20 onwards. 

And for sixteen item test was valued of p or r lower than that of 

criteria. 

2. When observed, especially p, the test was difficulty index 
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in the most degree of difficulty; that was, thirty-eight item test 

was valued of p under .40 and fifty-three items were valued of p 

from .40 to .60 in mediocre. And nine item rather easier was valued 

of p over .60. 

3. When particularly observed r, the test that had highly 

discriminating power that of r from .40 onwards was forty-one items. 

And forty-three items were valued of r from .20 to .39 in mediocre, 

rather lower for the test of sixteen items were valued of r 

under .20. 

4. Reliability coefficient (rtt
) calculated by utilizing 

formula K.R. 21 was .886. 

5. Standard error of measurement of the test (SE.meas) 

was *4.742 

Apart from these, it was found out the relatives between 

raw score and normalized T-score in normal graphic curve was also 

similar to that of straight line. 
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