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1 .raw scores

2. scale scores
3. linking

4, common scale
5. test battery
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1. linear transformation (LT)

2. normalizing transformation (NT)
3. arcsine transformation (AT)

4. scholastic aptitude test (SAT)
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1. formula score
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1. american college test
2. Shun-Wen Chang

3. truncation

4. gaps
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1. Brooks & Johansson
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1. large-scale assessment

2. thumbnail rule

3. test analysis program

4. MATLAB (matrix laboratory) is a multi-paradigm numerical computing
environment and fourth-generation programming language.
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1. scale scores

2. overall standard error of measurement

3. american educational research association

4. national council on measurement in education
5. american psychological association
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1. Feldt & Qualls
2. Brenan & Lee
3. strong true score theory



V¥ e iy 93 (b S 3 3 ittt aug s

p(y|7z,k) =(l;j7ry (-7)"™" &

y)w‘wﬁé‘jcﬁﬂducﬂkw&oﬁﬂ jld\)l{(?)ﬂ\.]aab)s
LglA.Lo,-pG)'}J4{43-}3lfl)Lsf"foj\v\slLgkb:’-ﬂ-kia(\‘\?b):).@i;]l»::—lc\],ﬁé.&

é—-b(c,.w‘rb‘_gaﬁ.:x)Mu\{@wcwlid\}wxM&‘j@‘&fﬁn&&\ﬁ(?)‘\bb
C,.w‘ ab; Mbr.& (V) @b

o xk-x) _ \/x(k—x)
O-E(x)_\/ P! I(<v>

))‘h““(‘i)@‘))adﬁw‘bjﬁ“-jLSﬁfj*”c.?“dJ"bdwck =

k —)
. k . S .
S:}&@g&l{ck = k_ Q)\.:.G.byl@bbl.ﬂ.&nlx :? )‘.\.«u)\ﬂ' J)jlﬁ
-\
Glas e Gl OlF (o0 okl e S LASL O () 51 ()lb Y Tt (x)
JKsly 55 Sobe (O0) daly 53 255 0,0 Y ope byd 5,8 03l00 5 kbl
JJ)TJ.: ngzfyﬂ@ad&bggldfd‘j@wc@\ Lg‘c\.LQ.'g-jb G)j: gf"’;L.'.)‘ﬁ

:Q)L_..&)JG?A.‘:‘L‘_;‘A.LA.?)J G)j}' u.bj& u"";lf.)b)"ck 6'""1

\/@ :\/Ek(\_%) = Jk<('—x)

u’*’l‘.’-)‘) G\.E‘) d‘j@ | S 498 LSTL“\:M )LAT BE d\quT u'f.la RGO R U4 uf.a
(Y"/\LQ‘)&«A)J}A)M};ﬁﬁ)ﬁ))}.&wbyéuaﬁ&f&

o [X)=E( —E¢ [X)|X) w

Sagoty (W) dasly 3k ot G P [X) O oty bae s (b5 55 S

:u\.»T M‘)})J (Q) 4-&{‘)



VYAS 50l Y8 6yled enia dlo (w5 &S 0310 Kalikad / V€

oV [X) = 2((Y=ptf PO) P [X)) @

AL (55U b b o Sile 4 oS e S 55 e o Sesle (4)

o'(Y |X)=ZY i\ |X)—(ZYp(Y |X)] 0"

L 0 jos ,a bda balas b byl s bd 6,8 03Il skl glas
il dloes 8 b (6 S 051l 5 Ikl (gl (V1) alayly ¢SS 4y e

k

o (Y[X)=——| 2y ply|mk)=| Dyp(y|mk) | |av
K| <= -

=)

o0 w5 b wlde gbe e bos (6, eslul 3 ,lblnl glast dlous gl
LOT st b (gods i S1Y ol o i polie slray (V) sl 53 055 o0 6 5 Sk
23,5 eslazul (Jbe 5 slae o5 o)

: K [ oy k ‘
Oe (S(X)|X)k—_\[zf (y) p(vlﬂ,k)—(zf (Y)P(YIﬂ,k)) J (o)
y:. y:.
S S o3I slutal glas o Ske I (g5l plde Caliee la_bs, amlie sl

358 gn oslial (VW) dayly IS4y &8 b2
=y

_ ~Y
Te (s =f (xX)o; s O

ﬁu“L:‘"“ Lgl.&o_,w' QLQA S(X) @‘Xajww‘;\)\ﬁ f (X) c(“‘) 4@‘) )b

(Y00 (358D Sl ol o0 2 (sl (b (6,8 o510 s 1kl (gl g (10



Ve [ Sy 53 (o S o3 3 ilal gl aug s

Laidl

FrARREK rqo—:u'b.ésL,z?Q}A&\ﬁljoML;jqu&Lgua:\:J:bJ@Lﬁ\ Jgd> 43
S Shaal oy oy Lo (1,b TAP 158l 5 al s 45 Laosls o) LS o oalie
e b e 9 Kol 4 gl o Lale Slagaly Sl o Sliel e by S
Lile LT glaasls ols b S5y ol ol oal s 4, ol slae o Ll
sl il (6,805l sl jasls 5 FaiS 5 S bl (olee (Sl
5l J s palie .ol Yo O gunslony 535S obL o 5 (5,5 oIl 5l
3355 bl o b absa ) Jador 3 (6,8 03100 5kl (glast s o ke
el ol Jgdor 1 53 o155 (o i i (S0 31 5 glate 5 0l dpmnlone O g3 slon 5

Ll 03237 OT (Slad o 315 41 ol (slae o lee

(6)[.«4.:»2) uQJwJT eJJ.>' rl> 6ofu 6‘;: 6155)‘.14‘ LSLAQ’E}L:’ 9 (5)LAT 6[.&04}[.& A J}_b

Loy s 03 5 .
ot S8 els) oL olee eF b _
\Y/0Y 15700 YY/YY /4 f AP 4/4f \Y/50 _
(+/¥A) (/Y9) G/F) (/Y9) (:/FF) (+/¥4) G/0%) o
/O oF/YY 4Y/3A 14/ Y. /o YY/¥Y Y. /30 bl

WAL YA WAL Y AF WAL — /e S
—/FY /Y —/FD - /¥ —/F8 —/FD —/OF Sais
Y/00 Y/AY AL YN8 YWY Y/AA4 Y/VF4 SEM
N CIAE INSF V¥ <YWV JIVYF VYA KR20

o3ls Verer gl ity 6,803l gl S5y 5l & p s bl Gl asls ¥ Jsds
Sl o 03031 530S ES LBl aady Wb 13 Ole 51 (B3lad &y oty oS (831
s oo il 1) Llods St V¥A8 Jlu s

1. KR20



VYAS 50l Y8 6yled enia dlo (w5 &S 0310 halikad / Vo5

oS ol sla als 5 bl gla astls Y Ju

(Af’;\} L;Lha:\)) Lﬁd)ﬂ)T a)j>'- c-l;- 6“]‘“. Ls‘f'

Lho}a)T AAJ;'-
oL
e ™ 2l obs )l =F sl
¥/ AR £/VY /44 a/+0 AL V/#A _
ok
(+/+N) (CVARD) (+/+N) (/YY) (+/¥%) (+/YY) (/v
VO/AD £5/0+ FA/VA Fe/es ¥A/AP YoV VAP bl
¥/ V/ay \Aax VoY /¥ VY TAn% S
o/Y$ £/Y4 \Zial AN s \Vias — Y Sass
V/#Y Y/440 Y/eYF Y/ OF Y/YE \/AFY Y/ 0¥ SEM
NS /400 /40 /AA¥ «/AFY AT /Y KR20

el YO LT (gl plt 0 pd o i 5 Sho (pn g0 933 Slp ol 0 e o S

S et Ll 00 OT o ey 5 Sheo LSl 5 O ge5Tes 5 g pl 0 el o a8
4 LOT (sl ol o pod it 5 o (ot 5 6558 S0 saSTos 5 (s ol o el
oslizal ol (glao pai (oL dles (61 5 O g yloms 5 535S o b w0 sFO L 5
ATARVRVAA) ¢ wrb oo gbl o, Y 5 ) lad g L;Lm.a\.a&l::\f..xisf
Sadl e 2w b (S35 bl bosaiTes 5 o ol polie ks (il 035 juite
s saesls y3 a5 odigluand laesls y3ax 45 (6 sbas (il azils O 4o 3Tos
bl ol gols lazils (¢ i sadigw sliss &S Sa0sesT 03 5 Sl atws OT
bl o o L3 a8 (Sladl g sl (5513 o7 a0 se3T 03 5 5 iz g 555
2 i adls ol (slao s (Shs bl sliws & 6 s S lets (g a8
4 S L5 (6 iy I 25 57 910 503 03 5 o576 sbas 03 5 Wne i il
Lvo ol 53 1) 6,568 550 oilisls cilazils (6 2eS” Ul 3ldas 457 Sla0 ge3T 03 5
55 0sasTes 5 a adlie (glsds 4 S @33 b S ol 4l s S slow]
Slsly Wle Hlads GO gaiTes 5 ¥ Jsd mdly Glaesls 55 4S5y sbas ol

& S k) Wbl Al i Gbdle sl wby e b 5 55



VoV e iy 53 (b S o3I 3 ilal sl a s

S A o ¥ dsder 53 SEs b kias 151 sl Slosl i SOLT (slad se5Tes &
0 Slosl & o i Il sl 5525 Lol ) (o)l s & end 050370 5
el 03,5 sl pls (glao jad 53 1) (6 ST il
93 rle lro sai 4 pl (glae ol oS (6l st T 5 G5ledle 5 255 53 )l
of or 4 LT Gla et ls & 5 F Jado 5 ¥ oo .Sl 0l 4 5 0,00 i s3 ol
Cdn (gl (Bl Lgad Verr e (ABly 5 eddgiluand lae o sl 1) 2Ll o o
S5 gl s S eds 2518 bl o b b (51 s o il 0903Te &
dloms ool (glalor 55 ol (5lae i 555 S (23 b b ok 03lizal) Y4OY)
VY (IS 35500 O @ plide Slae o (oLl pb arlons (6l 5 ol 0
54:.&!::J.u\f(l:'-LSLMJ.»JL;\J.:l.@ﬁ...jQy:;@))afctujﬁ.ub&lili%\ﬁ
3 Gl g bl abe 538 Ll g aon 4 5131 Gl (S5 8a 1 gl 05
L5 5 313 b 5 ladl S 4o sl 4y (g 203 O3y IS (2Ll o 0 &S ol I

.Jfa,ﬂl,ﬁ\,wl:jﬁ‘_;m,g@lig.u\}:wmﬁ@j:y\;l{

(o bt soo3ls) Jbo 5 (gl yai oLl o i ol jon 0 (g bl laatls = 5 ¥ Jsu>
poler U Jsl slastsE

@bl o s S o = Oseiles &
/20 Vids —/¥ VOFB: F444/A sl
/208 -/ NS \OFAF L YRRVA e
/200 — /Y /50 VOFFL e B/t o jlae
LY — /Y \/o$ VOYAAS » b V/p )l 0L
/AVs -/ /9 VOOVF: YRRV I
yAtad -+ /%0 <INV V00T OV )

/408 — /5% AN IR deee /A ot




VYAS 50l Y8 6yled enia dlo (w5 &S 0311 Lalikad / V4 A

(315 slaesls) b5 lse s obL oy ol en w0 (bl lajatle = 58 sl
poler b do! lastss

S T S s s
+/40Y — /0¥ \Van' VOVFY e e B /Y g;..:)lé
+/4¥. —/V\ \/¥Y VFYYO . XARVAS S
«/8BV YR VYO VY Y e ¥/8 o lae
. /AF — /Y \/oF Vs B ¥A/S a5 0L
+/4YY -\/Y¢ \/YY Aaa'AtK PRARYA G’l‘l)
+/AYF -\/\Y \/YF YYD . O ¥ /A éﬁij:.a
+/A\Y =\/YA VALY \YPYF O OY/Y 6“'3‘:'

JMSJT&MLQ‘J’\)&[{_Q%)*PJINAM&)lﬁTgshupu@ja J)b
S Sl odd (gilwand osls Verre I ol Jgda ol Glaesls s o il

Lol ul:é&‘ OﬁjTan- Caa Ls‘j'l @JL&J Sy ol

(3kwtnd) oy S ST Glaeas Ll s 5 bl Glaastls 5 0 Jpis
poler U Jsl sla s stsS

@bl e s S o =y Ose5les >
/208 - /9F 0 WADZE B FI/A sl
/A5y -+ /0N 7N VATFY FYOF/A S
+/90A — /8 /o NZAREE £75/0 o lae
/908 —/¥8 AR VPAYY - ¥a4y/y ol 0L
< /AVY — /Y “IAY IZORE Frav/a i)
/450 -+ /0F Vb 1OFY4. Fore &5
/208 - /0F < /AF VFaFe. FAVY/Y o

@5‘3 L;Ubo]q.; Ls‘jf b Ls’..\‘iti “"i.)"’ a‘fo.k @ Lg)LAT LQLAua)-LZ L?-J’? d).,b-
).3454.5.36» ol 11740 Jlo s (gl Q}A)'TQL'JL-)\J 23Lad wges Veren

sl ol izl b S 5 (6l s siawS T s 51 0T



Vel /e iy )3 (b S o3l 3 ilal gl a s

(315 laesls) o sunncS T gloo s oL o i ol on o (golol gla axle = 1 Jsis

poler U Jsl sla s stsE

S T S s e
- /4%Y - /¥4 VYD 14V FF e OO« /8¢ sl
</4VY — /0¥ Vo YOFAY. . e sF
</av® —/fF VAF FoFay. varq o lae
<JAAY —/8) V/o FAZAQ « W w0
+/4AvF —V/e VIFA TANERE YYY/A I
/8 —+/A¥ V/E YEeF \9FY/A &S 5
“/AFA - V/Fe IFAAREE oy P

Ossr s S HT 5 b s 55 6, S 03l 5 obT sl S 55 o sl
3033 53 o pd ol o b 0 S edalin £ 50 ol LF 5 ¥ Ul anslia 5o
e (Slno pad 4l (o yad o 53 Lno pad SVL 85 el 0315 0L | VU lutie
Jts Sl bl e e S A a0k edalia O saiTes S s
53 bl el ) ri MR ed (iluans 5 Al (sbse i 53w gewsST
..\..Ugu'(a.\*p.\;g-ag:)ly Cp e 33 S pl Jg Sl esls a1y dle (sl el
o2 L1y e gy (SaiS S e mills (k) sl sz Sl S
o 1o e bty el il S e g T JS S & i oo oS A Lo
53323 il ls 45 S m ataliie a0 a5 Tes 5 il 5l dulie 53 S sl Lao s
S op) s e 0L &S 03 g j2is OT aes 53 (g5ledle 5 o) 5l L guewnS T s
oo jos (S48 5 Sz 0o LS slowl o pod - shaw o (6200 S8 Sl 536
5 SN G35 s 33 S das e OLE 5 &L ook SulE sy 33 s o
S g5 3l iz 5 Lo pad (S S
ol Sl ai 4l Glae o L 6l il plie S5 93 51 ey onl oo
s 4 4 p s gy 5 Sl spdin S5ledle s s a8 ol gy oSl ok oLzl

oz (6o )15 gai duglin b 48T ol OT 5 ez Sl 53 Sl ) sgiee o g S T



\YAS 50l ¥4 5yl cenia dlo (w7 68 031 Aaliduad / 11

535 ol e A 6lp st ol Sl jr3lie mean 5 (b5 (6 8 051l 5 Ikl
e a5 gl b5 6,5 o3l 5, hkul gllas ) S 1 g g a e oa b s

rﬁbwwd{)T} JLAJ.: dal:.&.ﬁ LQU’“_)—“ L;‘f \) 6.«)& C)L:J.)‘}‘:)Lj Q}A‘)Tc.}f-

0 i (5 g8 831351 35105k (slias
: g =

.C...w‘ o:; 4....4*&4

Tl s e
O g T i

g8 o
ey =

ol 5 s @305 3,13t slias

1o

ol Sl g gl oge)l 02,5 sl 6 ,u

b Ogasles 2l slae i b i (5,8 eIl 5kl last anslis ) IS

olie sl bs S el skl gl a0 ) K 53 ST 6 S 0les

ol e yoi b aila 3 iz o 035 2aS o i 3 Jla i el 1 e s aST

sl

o pai Sy b L;ﬁfajlu\i\ Syl gl ¥ Jg.l'.\...m dﬁ*:jr}aqb&ﬁ-

o2 b ST 5 Jl i ple Slae el sl 1 (o5 Dbl 5 OL5 O5a5Tes 5

Ll 03 S dwslae

- o
e o e o

.

B

|
10

s Sl g oy oge)] 035 i 8 a0

o5 Oseiles e glae i b5 (g Kol sl ulial glast aslis Y IS



VN /e iy 93 (b S o3I 3 ilal sl aug s

slis @l bos Sl syl glas i ¥ USKE Slases s

Ty

O (58 431250 3, 1a Gl (slias

ol e od b wila 3 iz o 035 2aS o i 53 Jla i el Sl e s eST
Gs}a.\:u,:‘s&@uujswganL;wa\rﬁsbw);,meﬁi;;ﬁ@uw
N ged gy gba 05 S b wliie 4 Cod o e S T ol 53 Lallas Ol i

Lales L;jljr.a SokiasOlis 5 oSy o Ll 4 Jle 5 wlie Hlsged 1 5l OT

Dol o 5las 0 305T03 5 (51 1) 13 g0 e ¥ SRS Ll bae s - gla 2 512
RGO IPS Erg] oot

F—t '
L 7d 15
(/ ,»\‘-s\\&\-\ ~s (
e | S |
4 R
! »,.-—:a‘?._}i:?:{_tlgz:ﬁ«-- " ’
! | \‘;-;;-.,\ {
/f R
I ]
AN/
i

el b jlas )] 03,5 5B 6 ju

chal Glae e 5Ten o oldie sl jas b b (68 e 310l 5 Ikl (sl aslis ¥ S

ol @l (b o S el s plilkal glas zalS Wiy W ¥ S s 25k

‘}go:/JJGMLMJLAJ’L}#L:S.A)‘)}NQW‘JQTJ‘J}NOM@E.“A)JMSJ‘
Wl 0313 LS el Dl 5 0L O gasTos 5 (6l 1y s gas B



VYAS 50l ¥4 5yled et dlo ¢ w3 658 0311 aliduad / 1YY

ol g 5 gaf 830831 3 ylakinn] oslinie
s & o =
A
1

)
]
/
j
t

10
{(\.,\
l = s gelie
L | -/“"\,):‘ = g S e
L 8 i o o
% wol f} / ~—_% %‘-8:8:&_5_1—:.,_%‘ 4
17T I
: 1’ / \T\\\
.: 400 ; ; 'S
1 |/ /'
200 -IJ,]; .|
/
d | |

0 15

ol ) 9e3T 03,5 wlb 8 ya
b ‘_;J."STU'\.L}\ soltel gl anclis & Ji.,d
S Dlsl 5 0L ge3les 5 ulide (slae ol

Wl 0313 aslas 2y GgmsTes 5 (sl 1yl sai 0 S

T g e
, O g ST s ||

L 1 1 | | 1 |
15 L 25 30 45 40 15

Sl gpail b sl aa

2k Osesles 2 ulie (sbao i b s (6 Sa 3l 5 lhilal glast anslis 0 IS2

Sl 3 2 gzt 513503 O pelas immen 5 st 8 e 25 40 s g

@‘&.ﬁbuy)chfﬂbanf‘)bw%Sdbutb



WY /e iy 53 (b S o3I 3 yilal gl aug s

W 05 8 83120 3 ) xiBanl gslind
z z

200 ”

o (508 031031 3, lasael (slias
s % % g g ~

/
IS T
s T R W
| il deess adcisa = S R
0 > ~S—g |
{/ ‘\\

If
i

ly{ 1 1 1 1 1 1 | 1 J
J 5 0 5 50 35 10 45

10
S gseil aa 5 gl s

Sz Ogoiles o pleda Sloe jod o (5S35 51ilinl sllast i 7V IS5

ol ly plie ol Llie 95 a s dae e Cab ale 58 Hlssad o

sl 0313 O o 050 3T03 5 (gl 1y ol 5as V S8 i1zl S

A
\\k T ey eleia
\\\\ O pgiam ST s
";“ *—\.,-\ p e
I o i —— P
00— & G R—s——w gy
i . oo g -
|/ S

ot O 03103 2 pelide (glae jai :1:,: ;’:?:;\.u\ 3l glast anslis VIS
05 5 sl o o b (6,8 03Il s Ikl (glast m dwslie V B Y (glayls s
wu4&',;u)u,.;al);a>c¢»>@ow&y&j,>,>\,qxsu&uoyﬂ
4 pl le e s (gl siensSHT gy 1 eslinel Sol Jgl cdas o Sl 1)
Lao o = sl lS” (sl r o3 (6 ;S o3I 5 Ikl (sllast 2alS Eol o (slae pos
a3 3 okd (5,8 o3Il s Ikl glbst anie el siea S5 sba ol 05 S

S S o311 bkl glast dintiy Js ool D8F/4FY 3o (iludle i ig) 4 by



VYAS 50l Y8 6yled enia dlo (w5 &S 0310 halikad / 11§

P30 S 4S5 e 53 (Tl OFVAY oS ST 255 6l (8L pep3 53 (b2
“on (5l p 5 4Bl (6 S Olu g e (gloead 4 pl (glre ol bl 55 o siwnS T
>ttt gllast (g 1y (VL sl Tzl 53 5 gd ool DL L 5 st Lne i = sha
055 mi5 S Bl 4 (B otz O 5 55 8 53 (b oS eIl
35 Sle 53 e s T gy 53 s 2alS ol el o ol e ol o 5 oo
4 5 4l Olu g (Sbo LS )3 e sieawSHT S B, 13 g00 S0l e 0390 2y
Slalast (5lailoon 4 i) ol il S10LES S5y ol o Sl S5 ol Lot
a0 ot 03 esle Ol 4 b e,ls Lo el e den gl (b8 &S 031l 5 Ikl
23 i S 3l 3 el ot (ST e o5l S o L5 bo ol 4an gl
St 611y @YU b S eIl sl (glast luie ST ens g 5ledle 5 s
) 3 S g s 511 S5 4 Lne s - sl s (gl o 5 g0 S0 Lne s - shae
S aotalie |y Olo gy IV B Y (Slagls gos 53 oS ol Ol il ldie
s gl by Sl skl sl ke e olie V Jgder

B e olis i, R ul‘ 3 ekdoslats! u-*'l:-s-‘ 93 4 Q}A}Tobj;-

oobie e s b o Seslll s lulinl glast Sle jsdoms V Jsds

a0 50T 03 = o> ¢ 5
. T V% O 15 ob; )l = b ol
Ju
Y/ VY YYY/%. YAY/QA YOf/Y. Yay/ v YV /FY u?'j‘ﬁ

YOV/YF  YYA/YO  YIV/FF YV /NF O YRY/AY O Y04/40 YOA/YY Silwans

o 5eS 5T

YAF/YE  YY/PA 0 VAN YYO/A0 YOY/Y Y¥V/VA YOY/4) 8l

YYY/aN Y\V/OF YA YOF/PE YOV/YY Yo/ vy YFA/OY Solwand

aon 53 prsenSST gy 4 b oSle sadome polie V Jsdr 4 e L

b 6,8 o3Il s bt glas Kb ool 208" (3ledle 5 by 5 i geTes =



VN /e Sy 53 (o 6 S 030 3 yilial gl aug s

S s Hldie o2l (Wesls j5 - g ol (g lwacd glaosls js ax (5ledle 5 g,y 5o
35 b 6, S o3Il 5 lileal (glas oYU Sl b a0 s a8 e o 0L
3 ) &5 sale js s ol &S ol SOl g J:b@rﬁj@)'}: cles! o 1wl

ol 03l OlES

S S domt 5 Lo
Sildle s sl a5 53 LT 5 6,8 o3Il Gl S s ooy ysbinn ol Liass
@los awlie uman 5 olde Sloo el 4 plt loosed bs (6l o siwsS T
u;..a,;%d\)a.gﬁwuuébC,lpu;j“;woﬁua,‘.;&,.:éﬁfa;\.uu)ww
L5 el Cjlan ¢ 8 (s Dol sladgaiTes & 1 ol plt (slae ol
Sy Ve godd luand g Vet w by e o ad 5 85 (Sl S
Ld fods el Gl o 4y e gewS T B 5 (5ledle s iy g3 )y 5 Al
56,8 oIl 3kl (gl A5l (6,8 6101 la el 5 s leT Calides gla jasLs
s 1S 5 alne e (slae s (slr o s bt slae s Sl pp 2l o 2
e oo pas (b 6 S o311 3 lblinl (gllas g T2 S5 sk 0 a5 ]
3,1kl (gles wi;l.:e Ddoes loslizal b g ds eslizal e jod oL dcnloes ioean o
S35 s lie 4 I8l b o2 G S 31l 3 Ittt glas glayls gas 5 b ,o (5,5 05l
T o3 305 (o ST ks 5 (5ladle 5 Slas)) mlie o pmd Sl gla 2
b S eI syl ot 2AS 3 gt ST LS sy s5 0 Sl S
@YU (B 68 o3Il sl glast 5 g5 b &S (5) shay (bls bo jes w55 51
B ey Lsls Ol s Sl e yed 55 lesl 5 sl sl Gy 50 S
Sle gl by 6,8 ol syllkal glast Ol 2 s il g T
dals 55 Sle B 53 &S5 sbay 23,8 st 55 o peime (5L lnt o 5 24
S o3 31kl (llast a3 g Conly Lyl 65 4 e ol

Ay o B4 g Sl en gy ST (Sl s Ghgy Sl st S T fds 2y b o



VYAS 50l Y8 6yled enia dlo (w5 &S 0310 halikad / V15

Lol il 5 oo e Slao yad & pls (Slae i ook (10 o st SOT ook S enlizl
L;lﬂwdswwa.L;:uoﬁs@:@m‘stﬁéﬂfaj\,uu,mudua}ﬁtf
.ﬁ“uaﬂcjbm
ob o3 35 Do plde LS Sla B pll 538 s b R al )3
30 (I3 el 039 o seenS T a1 5L 5 b5 elie 5o st Ol g i oS
Sl 0315 OLES o geennS )T Cnd 1y (6,208 (Sl Hldin 35190 5 53 50 Jbe i wlie
wly wlie p a0 SIS 1) ilhe 6,8 4 LU &S das e Ol 355 ol
5 tS T e b o 655 2 S e b remer 0,5 OV ool Lo
2 Il 5 el e i il 4 S 657 2 93 SIS polie (] 457 A ainta
|y bl aidl 5 o simntS )T ol clamlallas Olu g 2alS 093 (655 5 st lolae
Jol B b a5 pl )3 ede Tl puls (AST e Lo pad Caliben - s (ol
2 Oles  (YIF) I8 sl Slaer (VM) 0,8 5 IS o _zass
S S5 53 el 03,8 sdzme 05 Lil (G5l el 5 03 L sy (S5l Sl e DS
Lallast Ol i Ll 5 g0 S 0k 03 2 pU wlite Ol groay gt T 31 (VAAR) 01,800 5
POl g5 (S ESS o jal o s () ballas (g jlutslen 4 g 0313 alST
‘_g)'l...m._..:.i«‘_gbso;l;).sv.as:l:QLiJja;fdﬁt\)ﬂ)koTbjo&g})\f@ug
2sba Ol o 5 4l Al e siewsS T alie 55 lallas Ol g5 a1y laesls 55 o
OT 53 ot Lol DL Lo o ten (51 b 5 ot o5 87 0y i (o 8
S S 5 3, 3y S50 5 0 e S ok o)Ll gadse pl 4 ash
5ol 53 el a 059 Colhe 5 Cl Jisgs ol gl S sl b L
6u&),,~\¢u§@aJsbowﬁjkd\@ww.@\ﬂﬁéﬁ%ﬂw
PS8 (61 5 S sl SLL g o lie 53 1) (6 ST sl il g5 (65 pelLike
syl glas Hls g j5 dloy wlie Jleplgea i 0L gLl b Sy, )
S35 op 4w seS T ol 5 bl &SI L 5 Sl Olag Slas &S o5l

Sk b 5 o il pbde Sla s, El sl e sl Yo Jle o Kl iz



WY /e oy )3 (b S o3I 3 ilal gl ag s

&L‘g— &A)}{L&A}}i di\ ct’; o 03y 0, dL“J"}u"}‘:MSJTd;)) cUhaJ.«.;

ol sy s 93 2 500 dﬁi:_f{,ﬁmu{lib_ s o ,ldde J)}TJ{)Q (Yo $)
- Z . 2w (. o e . - 5 . 1 .

bl SR 68 i U Al 5 5l elide Sl g5 45 Ll USG5 50

gl (5l polia Slne bl o o Sl §gdn ] SOl i Bl il

1 orbie s QB sl slmn o 2 87315 0L sy (nl o ol (glao o
Oslize G iy o el S e S (b S eIl skl (sl Sk
Dpdome 3ls Bl V dgde oS gl S e pd BB s 5 SKSE (le i
alie (il lie Soglime gla gy m 03 b s 6,8 o5l 3kl gl Kb
LS sl s o (61 oowlie sl Ll o 457 s o OLES 5 ubls dal g S slie

Eely oo piomnS T liie S oslinal o8 S i b 63,08 sl Olsiew
oshte am 4 00 b n bao ol = b en gl &S o3Ikl 3kl olast Hs Ales
St s tS T (ol Sl (olamstl 3l 3l 4y (6 5a¥le o pai ol i 457 ) 505
8 Sl S 4] s S 02litl elie (Slae ped 4l (lao el oS
9 355 dwbe o0 a b oS 6,505\&! Skl los &S 348 o awo s O 05T
Lol padsn opl S o3l lalls oyl 0503T & byye (5 18 5 SlelseT
Wopod 3 51 Sl 13457 (635150 55 5 il Whopad 4 L (6 2 30 & 350 0
.;ﬁffc),y,lfa\‘_;;gjlhﬁcj;p;ﬁozml

5 i eslizal ulde (sl o e 6l (3leslgon Slaba, 5l iass ol oo
DL lsen (gl Llad S 15 o3lizuls s go b fows 53 0kt )l sen oy guots Lao jas 4ad
sl gan Sl 5 (S 1015 o 3l slallas 2ol 4 6SS 5 oo sl ) 5
3,5 o3kl 15 (V44Y J8) 58" lalazr 53k 5 (V470 5 1) "6 bl Dl sl 5

P F Elp B i o g Sl g3 w5 Sl s nl 5o Sl AT 4SS

1. Betad



VYAS 50l Y8 6yled enia dlo (w5 &S 8311 Lalikad / V1A

chS )\ ub:@ C”)": U'l‘ LM; L "y V'-"b"f: o ¢ LEB?S". 9 ol odalin Lg‘.&oja.;
&S o3I 5y llnl (glast 5583 w2 8l 35 (VAAY 8wl 5 28 (glala 53

23,5 eslazal b

@\;.a

0l 180 Jlo (6 pen] JfJ‘I'L;JLa/”aL;K.(W‘\O) S J'z)'yT pezew Olo 3l

G Cyp;),}:su:ijuz?wou;ua\)m\

jg,@,f,zgwguj/’wfﬁgﬂy Osa T gl S 0 i (AYAF) Losws codl &5

i Sljle) (Jlo G5 50T ClhST pendi 5 (ot sl o oLd ) Slides

Allen, M. J., & Wendy, Y. M. (1979). Introduction to Measurement Theory.
California: Cole publishing company.

Angoff, W.H. (1971). Scales, norms, and equivalent scores. In RL. Thorndike
(Ed.).

American Educational Research Association, American Psychological
Association, & National Council on Measurement in Education, (2014).
Standards for educational and psychological testing. Washington, DC:
APA

Brennan, R. L., & Lee, W. C. (1999). Conditional scale-score standard errors
of measurement under binomial and compound binomial assumptions.
Educational and Psychological Measurement, 59(1), 5-24.

Brooks, G. P., & Johnson, G. A. (2003). TAP: Test Analysis Program. Applied
Psychological Measurement. 27(4), 303-304.

Brooks, G. P., & Johnson, G. A. (2014). TAP: Test Analysis Program version
(14.7.4) [computer software]. Retrieved from
http://www.ohio.edu/people/brooksg/software.htm.

Chang, S. W. (2006). Methods in Scaling the Basic Competence Test.
Educational and Psychological Measurement, 66(6), 907-929.

Dorans N. J., Pommerich, M. & Holland P. W. (2007). A Framework and
History for Score Linking. In Holland P. W. (Eds.), Linking and
Aligning Scores and Scales (pp 5-30). New York: Springer.

Feldt, L. S., & Brennan, R. L. (1989). Reliability. In R. L. Linn (Ed.),

Educational measurement (3rd ed., pp. 105-146). New York, NY:
Macmillan.



WA/ sy 53 b 6 S 0311 3 il sllas g lio

Feldt, L. S., & Quails, A. L. (1996). Estimation of measurement error variance
at specific score levels. Journal of Educational Measurement, 33, 141-
156. 156.

Gulliksen, H. (1950). Theory of mental test. New York: John Wiley & sons.

Haertel, H. E. (2006). Reliability. In R. L. Brennan (Ed.), Educational
measurement (4th ed., pp. 65-86). CT: American Council on Education
and Praeger.

lowa Assessment (2016). lowa Test of Basic Skills. lowa City: Author
Retrieved: itp.education.uiowa.edu

Kolen, M. J., Hanson, B. A., & Brennan, R. L. (1992). Conditional standard
errors of measurement of scale scores. Journal of Educational
Measurement, 29, 285-307.

Kolen, M. J., & Hanson, B. A. (1989). Scaling the ACT Assessment. In R. L.
Brennan (Ed.), Methodology used in scaling the ACT Assessment and
P-ACT+ (pp. 35-55). lowa City, IA: American College Testing
Program.

Kolen, M. J. (1991). Smoothing methods for estimating test score
distributions. Journal of Educational Measurement, 28, 257-282.
Kolen, M. J., & Brennan, R. L. (2004). Test Equating, Scaling and Linking

(2rd Ed.). New York: Springer.

Kolen, M. J, Wang, T., Lee, W. Chon. (2012). Conditional Standard Errors of
Measurement for Composite Scores Using IRT. International Journal
of Testing, 12, 1-20.

Kolen, M. J., & Brennan, R. L. (2014). Test Equating, Scaling and Linking,
3rd Ed. New York: Springer.

Lee, W. C., Brennan, R. L. & Kolen, M. J. (2000), Estimators of Conditional
Scale-Score Standard Errors of Measurement: A Simulation Study.
Journal of Educational Measurement, 37, 1-20.

Lord, F. M. (1965). A strong true-score theory with applications.
Psychometrika, 30, 239-270.

Lord, F. M., & Novick, M. R. (1968). Statistical theory of mental test scores.
MA: Adisson-wesley.

Lord, F. M. (1969). Estimating true-score distributions in psychological
testing (An empirical Bayes estimation problem). Psychometrika, 34,
259-299.

Mood, M. A., Gray bill, A. F. & Boes, C. D. (2008). Introduction to the Theory
of Statistics. C.A: McGraw-Hill.

Petersen, N. S., Kolen, M. J., & Hoover, H. D. (1989). Scaling, norming, and
equating. In R. L. Linn (Ed.), Educational measurement (3rd ed., pp.
221-262). New York: American Council Education; and Macmillan.

The SAT. (2016). SAT technical manual. New York: Author. Retrieved from

collegereadiness.collegeboard.org.



VYAS 50l Y8 6yled enia dlo (w5 &S 0311 halikad / VY-

The ACT. (2014). ACT assessment technical manual. lowa City: Author.
Retrieved
http://www.act.org/research/researchers/techmanuals.html

Woodruff, D., Traynor, A., Cui, Z., & Fang, Y. (2013). A Comparison of
Three Methods for Computing Scale Score Conditional Standard Errors
of Measurement. ACT Research Report Series, 2013 (7). ACT, Inc.

from





