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Abstract

Numerous standard setting methods have been developed to assist panels in estimating
the performance of the borderline examinees. Among them, the Angoff method is one of
the most popular judgmental standard setting procedures. Its extensions, modifications,
and variations are often applied in practice. In standard setting, panelists hold an important
role, especially in the judgmental methods such as the Angoff method and its variations.
The ability of panelists to accurately estimate the borderline examinees’ performance is
to some extent subjected to item difficulty. Once the accuracy is questioned, the validity
of the performance standard would be damaged. Therefore, a variety of procedures and
several types of feedback have been developed to reduce inconsistency among panelists or
within a single panelist.

To compare different procedures embedded in the modified Angoff standard setting
method for establishing cutoff scores on a large-scale achievement assessment, we
designed two standard setting activities, integrating different procedures to help panelists
make more accurate estimates.

Two sets of data from a national achievement assessment in mathematics in Taiwan
were used in the standard setting activities. Each set contained 104 operational multiple-
choice items used to measure students’ grade-level math ability. Twelve panelists
participated in the 4th grade standard setting activity and the 6th grade panel consisted of
14 panelists. They were all math educators and some had prior experiences in the modified
Angoff standard setting procedures.

The standard setting procedures included two factors, each of which involved two
conditions: test items with/without item-grouping in advance; different types of feedback,
such as feedback with empirical p-values and feedback with IRT calibration/Reckase charts
(Reckase, 1998, 2001).

We presented a generalizability analysis design to examine the improvement of

consistency for different above mentioned procedures. Item effect, item difficulty effect
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(both within difficulty level and between levels) and panelist effect were of interest.

First, the percentage of variance components of item effect increased consistently
from Round 1 to Round 3, while the percentage of variance components of panelist effect
decreased as the setting round passes. Panelists’ consistency was raised; in addition,
relatively more variability of panelists was eliminated in the procedure of feedback with
Reckase charts. Secondly, with/without item-grouping, panelists could make similar
estimates of item performance toward items with similar difficulty as the setting rounds
passes. Finally, item-grouping integrated into feedback with Reckase charts having the
best improvement of intra-judge consistency, since we observed that under this condition,
the estimates of the root mean square error were the smallest and the estimates of
generalizability coefficients and intraclass correlation coefficients (ICCs) were the highest.

Panelists are capable of distinguishing hard and easy items; however, with the help
of item-group by difficulty and feedback with Reckase charts, the variability induced by
item difficulty which has an impact on panelists’ consistency, has been decreased as much
as possible. This finding, undoubtedly, is beneficial in terms of defending the validity of

standard.

Keywords: Angoff method, item-grouping, Reckase charts, standard setting.
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REEERE ) ZFHRHAE R HFE B MEARIR 230 - DU o IERH L -

— ~ DURAHEERE X E T tani A [F) [ BE AR T\ ¥ a0 E — 2 AV 2 %Y
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B EAE R B G aR AT R - DLUREUE » pRORERIER - PR X p AR ER
Ab - PRI EE B () FyfFUERE A R BR s BRI BT -
FHE G RENE = (R E |l & REE N 2 W N - lER2AI 50 - BEPEDF
(] A ] B TR TS =[] B S B A — 7K M8 I P2 HH A pR i 70 8 - LR et 5
Horsy T eSSl SR e Xt o - max e &R - EEEEZZ A
ERE AN T BEE 5 S e E Ml KR o =(E/KERYRE R BRI
R A R GE /L IR AT Angof IR HERR TE JAE - REE XA TR Tl e Ay A2k It
A B[R RER GE B R SR - n] R R B e /I NRH E 2 W i (A A AR M rh 2
PRHYE N EE AR - e B R ZREE DLaUE R T ORIE & N E B —
HHIREE -

BESINS - IRTEAEIEEH Z e R T oL P E L EEPEDE
Friel @Rl A tS /N 5 FF BB SR =al5 - IRTRL (A g R A E = (# K R E
FEBEL N EES%LLT (43 5154.2% ~ 2.3%814.5% ) -+ 28R E BIHYR
—HB IS E R o AR (EERE/INMEFRTESE Bl & /5 R MGHG
TANEEIEE - PR B = Al R E A H R SR T o LEEE TR - B EPE
PR El g R AL = (B /K HERY [ iR K7 R 62.61% (11.5%[54.3% ) ~ 41.21%

(18.2%[%10.7% ) ~ 45.79% (32.1%[F F17.4% ) - [G]HH - IRTEE = [O]6&

2 ) B AR R A B R AR &1 A 2 ROR KON AR AL TR TS

BHPEHFEEE IRTIR X EE&HE
PRER BERIF (N=12 - N;=101) (N=14 - N;=99)
K EAN - B - B
m&E— m&E= El&E= m&E— m&EZ El&E=
2 V.C. 0.010 0.019 0.019 0.012 0.017 0.021
O.
! % 18.5 73.1 82.6 46.2 73.9 87.5
) V.C. 0.030 0.003 0.001 0.005 0.001 0.001
- (02
p % 55.6 11.5 4.3 19.2 4.3 4.2
5 V.C. 0.014 0.004 0.003 0.009 0.005 0.002
O-ix
P % 25.9 15.4 13.0 34.6 21.7 8.3
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K2 ) o AR X A B AR B 2 TR O RS T (4))

i EHPERF [ E IRT4EZ [E]8&
RZUE (N:=12 + N;=101) (N:=14 + N;=99)
IK#E ERR /)N

[ml&— = G5= [ml&— = &5=
5> VC. 0008 0.021 0.021 0.011 0.018 0.041
O; % 242 63.6 75.0 39.3 72.0 93.2
B 5 VC. 0012 0.006 0.003 0.008 0.002 0.001
= Op 36.4 18.2 10.7 28.6 8.0 23
, VG 0013 0.006 0.004 0.009 0.005 0.002
Oip 9 39.4 18.2 14.3 32.1 20.0 45
5> VC. 0003 0.014 0.015 0.008 0.010 0.019
Gi % 18.8 50.0 65.2 36.4 58.8 86.4
B 5 VC. 0.009 0.009 0.004 0.007 0.003 0.001
= 0, 56.3 32.1 17.4 31.8 17.6 45
,  VC. 0004 0.005 0.004 0.007 0.004 0.002
O-l'xp % 25.0 17.9 17.4 31.8 23.5 9.1

2t 0 1L NpfR3EH2 R E BRI a0 3 T H% A ¥ - NpFse e

S e
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— -1 , v S e ., 2 N
2. oPR MY L 5 o) Al AMEH YR 10, Bl RN

1B IRIVA AT oy R HL -
HEHZ AR -

RH AR MR AR P 562.33% ~ 71.25% ~ 74.43% » #5ESREUR » FROKUE—4b - IRTHE
F{ReckaseZ FY (o] G5 R0 S B f= PR Y (B BB U SR Ty (- #A S 2 » Tl Reckase
FEREE B —EE R A RIFARITER - BB a%E 78 SRR IR R -
FELUAH BN Y BRAE B R BB i B A AAF R R - Rl - R =S
H15 | AIRTHE 2 ReckaseZ » WEREH XN 3% & & MR — 20 - &S
Rt A Y B AR B TE A SR

=~ LEREMGHREBHEME R BRI EER N EEE — 2%
FEEASYES
PEERZEI IR (RMSE) (2 H BYFE RIS 5l 8 B 58 0 & 2 S E R 8
A EHARAERR » F§ DA AR E /N 2 AR YE AT R 3 RURRE » AW FEER i X
pRINELET - STE = EEREUKEET - IS REN T BATE E . ZRMSE © AN[E]
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[ fi £ X 2% T /) VR LB T A PR RMSEERFEHE MH (R0 (AHEIRER ) ANZe3 0T
7~ ° RMSEEUSEHEMEGREL (Ep°) HIRTRAF S BIE

2 2
O (T A
Eo? = (7) B = p

RMSE = T (0 +0 ) &

FREREREAANT -
noc EREEE - My BREBABC 67 BEUR SRS hEHE -
SRR —KUEE T - BEE S Bl & AYHE R - RMSEA i K [ (K Eg
Fr Py - DIUK#E—R il - BEPEDFEIEMEIES — B & HIRMSE R
0.050 » 25 [ml & Al £50.016 - SEAEF AL B [ 2£0.009 5 [IRTHR 2 [E AR
R [E] & #5351 550.019 ~ 0.0098520.009 - fii5 2 » —{EEE/NAEH
IRAEFE H 2 PR 73 B - HRMSEX A B [a] & 8 T il KR A8 85 - fRIZ
Verhoeven® N (1999) HUBFFEREIRETR » fEHRESTEC T » 10473 E &P e
200/ B 1 20753 E & FPaE 100 R B A 1 > 2A08GRF S 8 (EH 70 k) kS
HEMEEHITE1%.2 N - P ¥HE.Z RMSERIFE0.51 » BI 0.51x1.96=0.9996~1 -
(ER] i HomE s B (E 3 ) HI95% (S HEE /2 1E £1% R R A= i lE - A
FEPY ~ NEEARERE /N T B — /K HE S = (8] & Fr A HH A A IR Y RM S E S

*3 R A A K A = A8 R AE &) A BT o B 2 RMSE ¥ 8 i M4 {4 3¢

BREPEHFERE IRTAE =[] 8848
2% k) 3 (N=12 > N=101) (N=14 > N=99)
[al&— G =  [\E&— e G=
— 0.050 0.016 0.009 0.019 0.009 0.009
RMSE - 0.032 0.022 0.016 0.024 0.012 0.009
= 0.027 0.027 0.018 0.022 0.015 0.009
SEHE (8 B 0.737 0.971 0.983 0.919 0.974 0.988
(E32) - 0.787 0.953 0.972 0.898 0.975 0.995
P = 0.705 0.923 0.956 0.886 0.957 0.988
30 L No AR 4832 T ) B FE 09 S8 AR 5 2. NidR 38 42 S AR AR AT 0 3 3 -
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004 | X A#H-IRTHCS w4 e
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@ e IRTH S v 4 &
003 D\
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RMSE

x: Sl
0.02 | oo e
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0.00
1 2 3

[8]3 7 B = B R A = A8 KA & m) A3 2 45 R RMSE 4 AL 15

$%0.009 (H[ElE=) - DIOS%ERE&EMME + 0.009x1.96=0.01764~0.02 » I}
BIASHI SR R8T i S it 73 BRI 95 Yo (5 i I Py 22 1 (£0.02% » T 2 >
AT FE Bl AE A 25 K HE T ZE Y AR AR R - SE B R VerhoevenTE A
(1999 R FEAG R - #AFA - PEEIRHER E e AUETT - A BRI RE XK
RERAR RS S FURRE AR ENE - WAERMKIREE (B=RIEHER) 28N
A FERVRREIRRE - Bt LR n]E i a3 B S -

e e E RS R IR - B EPE PR A 88 A R 5 Bl & 25 K HE A 2
HEYAE R - HRMSEfGEHEEIRTHE A E B KIS S 5 A EBRE
—EEHFE RS - EEPEIEF RIS AYRMSERE I8 K57 5 43.75% -
27.27% ~ 33.33% » IRTHE 2] & FH B[R F50% ~ 25% ~ 40% - —_f#H[E|A&
T RRSME DU A BE S AF $h 55 5 AR ELBE R AR 25 7k HE Y i A R M
(SR=[ElEHER ) #H - IRTHEZEEE A FTE AR RMSERERE R (7kd#E—
0.009=0.009 + 7K#£70.009 <0.016H1 7k #£ —=0.009 <0.018 ) ; A] FIRTHEIZ,
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[E31 R TP YA R 43 B+ (5 P 2 B L T AP P [ R A S SR AR 15T
HAS > - I IRTH R A [ Al 3% 72 8 — B M SR R T IOR -
IRIEEHE M2 N ERET - Dhi X PRREE MERIF G2 465 5 SR I 4% 3 B R e Y S
MR8 (Ep® ) - F¥H FRRMSERT S EI AU 8 - AE b H /e %8 ok
[ 5 B O AEHE PR AR IR FRZE3 T - DUGERR R /M AE AR e — =
{1 B 5 FORELE T AR B A (B 43 31050737 ~ 0.971520.983 » B Hofifi 3H{EL B
A G AR AR R 5 RSN S KT = NEERERE

Re
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ﬁ{t 085 —A—k#z - FHEPERAFGR
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INKHAE RS /KU Z FEHETE (REE EHE/ N 23R FE LIRS, - [E4 23R 5 /IMHE
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IRT 52 =[] S RE A 28 HH B e i A v - LR HE TR PR B G S HEAE = (ke 2%
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= UEHENREEEKE (MPLs) MR BFERIR ZHEREHETIE
Eigini A R B R U 5 E — 2RV IE R 3R

A (GE G /K HE > R AR HE B E B 8 TR A (1] T B A 2 ) ] S 3 g
R > WARRE ST Z 5 P HE BRI Bl /K e - WL S - nJ DABS R E & ¥
LRI FEEINPASEYS - EREE R RREE K YEE - —TE - B AT
A (EERE R R (R /K e ERE L AT A 2 SV B R RR. (BUEEEEP(E) A
A fHRA - Pitoniak (2003) F5H - FlRERFE B SUE HE R AUAHTT A2 FE AT PE T
AR HE B MR R » BRI - ARBTFE o3 Bl EH A [F Rl aE AR =0E E
/NEAE = (VK HER [El & N ATE SR T R (RiEE ke, (MPLs) BEIEAGT
rEHE R AHRACREL -

FHZR4 AR > FiTA MPLs BT 250 R e (T AH A (R 22 71 52.0.6602£0.990

&4 I FF) w4 EE X 402 MPLs Y25 #2PAA 64 A8 Bl 4% B8 1L 1E I8

BEHPEHFEEE IRTAR X 16 HE

R k7K % (Np=12» N=101) (Np=14 > N=99)
[ElE— G a= [ElE— G a=
K HE— 0.660 0.982 0.991 0.819 0.923 0.941
KHE— 0.618 0.978 0.993 0.818 0.983 0.990
IKHE= 0.557 0.976 0.937 0.897 0.984 0.861

E 0 LA BRI 0.0588 F KA -
2. Np AR 3532 N H R I 003 T H AB - NifRIS4E R EEIH A I 09 RAHK -

ZHE - B S EAHR - TR E B RS RAIEEENES R TE
Shepard (1995) 3Ry % & & RE %0 & HH i BN EE R BRE 2 B i - BBIElG
B MG E PP B B H sIRTR A B AEAH - HLES — (0] & 5L Bl
AEE MR IHERS - RS — - CEe 2 MR
HP{E R E H T EEMEL - WS R SRR - 3R E BT IR E AU A AR
SEIE/KHERETEISSE T HEENE ,  (reality information, Cizek & Bunch, 2007,
p.55) HYEHENT - BHEAREEE R 23S ERE -

SLEEPEYE ST S - HAHR RERE [ S s PR - BXAHER

W OE o)

\
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TES _MEEAEEE MRS - BRSO ROE P EEHE
BT HIERITHIIP(EETT IR - RIAE R IR I T - AHH R E & %Al e
HEEEEP N - RS R n] R E P EE S KRB 5
AEAETT IR A E R HAERT - S EE AR AR L -

FEDUR B #PE P E A ARG R - IRTE A [ g/ AE f2 L E #PE
%’ - BEIEHIMHEIRES - 58 =G5 T ReckaseRIEHBN R - A BIRER
TEE BT R - BEAHRATE S © ZAReckaseRAVEH BN LhRE X EAE =
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HEHEPEVGE - i R E B AR R B A0 E EP(E PR R R 2 S
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» LA R BaR T E R R R A B2 IR TN E—
HERYIB R IR

Wuensch (2003) F5H - AR W (B 2 8 LL_E RO RE > &AL R EAH R
YW IR R - Al AR N AERE (R 8 (ICCs) AYRIERYS 5 ik - A&
WFFEkR T A HE TR A et A LR L B A [FIECE NH AR E
H R ERIEETHE IR AN - e R E /LA = (I K HE 5 [B] 5 B B A R
ZAHPIAEBA R B - A3 BUBETE S FE B & SR HE e A AH A R o

FHERS AN A Al el B AR 2 B R T8 /N AE = {18 Bl sk 7K 8 . #H A9 AE BR 2
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K5 I E) R AEAL A G TN 4 S A8 B AR A = AR AR &) o2 gL

. BERPERFEEE IRTHEZ [E188
ElgEFEF
(N=12 » N=101) (N,=14 > N=99)
SEAX Bk EE— a-= &= [m&— a-= a=
T 0.348 0.775 0.821 0.408 0.777 0.874
PEFpAf - 0.218 0.736 0.851 0.392 0.778 0.913
(N=6 &7) = 0.150 0.592 0.707 0.460 0.685 0.826
BN 0.105 0.670 0.830 . . .
- e 0.551 0.691 0.956
S ¥ERR - 0.222 0.499 0.618 0.487 0.667 0.956
(N=6 &7) = 0.166 0.389 0.575 0.428 0.533 0.887

2E 1L A5 3034 i%0.0588 5 KA o
2.NpMA35 32 F B BRI PR R 2 H AR NifAISE T HEBIRA I 0GR -
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HAE SR AR TEEN R —WIASE (van der Linden, 1986) -
RIE - AW se R e A v - B a5 =4 - R i
2R — e A G EE R — R TH K E o
FESTHE o S ATIF A FISEHEVEREGR (i 2 d) X pEAFKE (JRAEHEG
Ko R SE) - BRE = A R AL ER E R YR B AR R B LB
DAV FIGE TE SR EE R D SR T aR E B N — BRI B 2 - E B B
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A
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S50 RE 5 R ST B R SR T 5 L O T 2 4 Y L L M i A ST = R L
(04') FEERAAEGEEF R (0, ) » SUEETESC O SEH
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T R T S 4 e R FR I U i B LT 40 B A RA e
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RO B HPIE eI it e KRB LA (i:d) X pEAZ G R RR A
A

AEEBRHFE . AEETEL S 1EE

PR SRR (N,=6 * N=101) (Np=6 > N=101)

IK#E ERR /)N B K/
El&— =g a= ElE— EEZ EBE=
2 V.C. 0.008  0.024  0.025 2, VC 0.006  0.019  0.019
04 % 21.5 78.2 82.8 04 % 8.3 69.1 83.7
5 V.C. 0.006  0.0005 0.0004 2, VC 0.002  0.0002 0.0002
Oy % 15.0 1.5 1.4 Oia % 3.1 0.8 1.0
B 2 V.C. 0.009  0.002  0.003 2, VC. 0.052  0.003  0.000
Up % 23.1 6.6 8.7 o p % 71.5 12.4 0.0
) V.C. 0.002  0.001  0.001 , V.C. 0.003  0.003  0.002
O pxd % 5.1 3.4 40 O ,xa % 42 10.7 10.8
) V.C. 0.014  0.003  0.001 » , VC 0.009  0.002  0.001
Op.a % 35.2 10.2 3.2 O % 12.9 7.0 49
2 V.C. 0.003  0.027  0.027 2, VC 0.005  0.019  0.021
Oy % 11.7 74.8 85.3 F % 12.9 54.1 63.9
5 V.C. 0.003  0.0005 0.0005 2, VC 0.004  0.0002 0.0003
Oiaq % 11.2 1.3 1.5 Oid % 10.5 0.5 1.0
. 2 V.C. 0.011  0.004  0.001 2, VC. 0.014  0.009  0.005
- Gp % 39.6 10.7 4.4 o p % 34.4 25.5 14.9
) V.C. 0.001  0.002  0.002 , V.C. 0.004  0.006  0.006
O pud % 4.1 4.9 49 O ,.q % 10.8 16.2 17.9
) V.C. 0.009  0.003  0.001 » , VC 0.013  0.001  0.001
O % 33.3 8.3 4.0 Opu % 31.3 3.6 23
2 V.C. 0.002  0.020  0.021 2, VC 0.001  0.011  0.013
Oy % 7.2 60.9 72.1 F % 8.7 41.6 59.4
’ V.C. 0.002  0.0005 0.0003 2, VC 0.001  0.0001  0.0003
O % 8.6 1.4 1.3 Oy % 8.8 0.5 1.3
_ 2 V.C. 0.014  0.006  0.003 2, VC. 0.006  0.011  0.005
- O-p % 64.5 19.2 04 9 p % 46.3 40.0 20.5
) V.C. 0.001  0.003  0.003 , V.C. 0.002  0.004  0.004
O pxd % 3.0 9.2 96 O,wa % 15.2 15.7 16.1
) V.C. 0.004  0.003  0.002 , , VcC 0.003  0.001  0.001
O % 16.8 9.3 6.7 Cpu % 21.0 22 2.7
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