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I. Item Characteristic Curves and Model Fit (Multiple-Choice Items)
Note: items are numbered on y-axis label. For instance, o 119 is objective item from exam
year 2011, (o_119) with item location 19 (o_119).
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Exam Year 2012
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Exam Year 2013
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Exam Year 2014

1

cat=

theta

1

cat=

- cat

T T T T T

- @ o % N e

(=0t 0)d

1

theta

1

- cat=

® © v N ©

(1=80t 0)d

1

24
0

© @

(1=zot¥ o)d

cat=1

theta

cat=1

3

0¥ o

)d

Tt
- © © ¥ N ©

(k=10 0)d

©

3

[

0¥ o

)d

theta

theta

theta

1

- cat=

1

- cat=

R I R S B R
- % 9 ¥ o o

(L=01t O)d

cat=1

T
- © © ¥ o o

(1=60t O)d

theta

theta

theta

cat=1

- cat=1

cat=1

theta

theta

theta

1

- cat=

A B B D R S
- ® 9 % N o

(l=L1% O)d

1

- cat=

A S R R R
- 9 % N o

(L=9}¥ O)d

- cat=1

[ I I B . E——
- © © ¥ o o

(L=G}¥ O)d

theta

theta

theta

i
T
Q
. ==
e
Lo
o
FY
A B B D R B
- @ e % N e
(1=0z¥ o)d
W
w
o
» L <
e
=
ey
FY
A B B D R B
- @ e ¥ & O
(1=6}¥ O)d
i
(0]
(8]

[ I e B B B
- ® © T o O

(1=8}¥ O)d

theta

theta

theta

11



D D
® ®
(] Q
L« ’
]
©
Fo @
£
e
L+ :
T T T T T T T T T T T T
- R e 8N e - ® g ¥ N ©
(1=get o)d (=92t 0)d
i T
o T
S S
©
ko
£
-9 ¥ N O -
(1=gey o)d
I I
[v] [u]
(8] (8]
o
Q
£

theta

theta

theta

1

.cat=

D I B S B R
- ® 9 % N o

(1=62¢ 0)d

1

‘cat=

R I R S B R
- % 9 ¥ o o

(1=8z¢ o)d

cat=1

T
- © © ¥ o o

(1=t2¢ 0)d

theta

theta

theta

1

cat=

1

. cat=

A I R B . R
- @ @ W N o
(L=Lg¥ o)d

i

(0]

o

A I R D N R

LA AL A S
(L=0g¥ 0)d

theta

theta

theta

1

~cat=

theta

1

_cat=

14

1

™
3]

theta

1

‘cat=

- cat=1

theta

1

cat=1

=<
e
Lo
o
FY

T T T T T

@ © ¥ N °

(1=g¢¥ O)d
L
]
o
o~
P

@ © ¥ o O

(L=/€¥ O)d
=
o
o
o
-

theta

theta

theta

12



1

P(o_439

1)

P(o_442

=1)

P(0_445

1)

P(0_448

cat=1

cat=1

cat=1

- eat=1

1)

P(o_440

1)

P(o_443

1)

:‘|)

P(o_449

P(o_446

cat=1

~ -

cat=1

~

cat=1

cat=1

1)

P(o_441

1)

P(o_444

1)

:’])

P(o_450

P(o_447

=1

cat=1

ad:

cat=1

cat=1

i
4

13



Exam Year 2015
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Exam Year 2016

1

cat=

theta

1

. cat=

L L L L
- @ o % N e

(1=€09 0)d

1

- cat=

theta

1

- cat=

UL L L
® © v N ©

(1=909 0)d

1
© @

(1=209 0)d

24
0

1

cat=1

theta

cat=1

(1=609 0)d

L e e N
- © © ¥ N ©

(=109 0)d

[

09 0)d

3

11
<

theta

theta

theta

1

- cat=

1

‘cat=

R I R S B R
- % 9 ¥ o o

(1=809 0)d

cat=1

T
- © © ¥ o o

(=209 0)d

theta

theta

theta

1

cat=

1

- cat=

A I R B . R
- 9 % o o

(1=119 0)d

cat=1

theta

theta

theta

1

. cat=

N S e S R

1

- cat=

® o % N O

(1=619 0)d

T r T Tt Tt 1

- cat=1

[ I I B . E——

© 9 ¥ & ©

(L=¥19 0)d

® © T N o

(L=€19 0)d

theta

theta

theta

I
(o]
Q
= <
e
Lo
o
FY
A B B D R B
- @ e % N e
(1=g19 0)d
T
©
o
» L <
e
o
e
FY
A B B D R B
- @ e ¥ & O
(1=£19 0)d
i
(0]
(8]
=
o
o
o
; Aole
R B B D B R
LA AL A P

(1=919 0)d

theta

theta

theta

17



1

cat=

theta

1

- cat=

1

.cat=

L L
® o % N ©

(k=129 0)d

theta

1

1

. cat=

T T T
@ @ %

(1=vz9 0)d

T
o

cat=1

theta

cat=1

1
® © = o

(1=gz9 0o)d

T
o

theta

theta

theta

1

- cat=

D I B S B R
- ® 9 % N o

(1=8z9 0)d

1

- cat=

R I R S B R
- % 9 ¥ o o

(1=229 0)d

cat=1

T
- © © ¥ o o

(1=629 0)d

theta

theta

theta

1

cat=

1

- cat=

A I R B . R
- 9 % o o

(1=0g9 0)d

cat=1

L I R . R —
- o © ¥ o o

(1=629 0)d

theta

theta

theta

1

~cat=

theta

1

_cat=

1

1

©
3]

theta

— r 1 T T 71
- @ o % N o

(1=2£9 0)d

1

-cat=

- cat=1

theta

—— T
@ @ v oo ©

(1=9€9 0)d

1

cat=1

theta

theta

theta

18



1

(1=0t9 o)d

1

cat=

- © o % o

(1=6£9 0)d

1

cat=

- © O ¥ N O

(1=8¢9 0)d

theta

theta

theta

(L=€+9 o)d

1

cat=

- o0 @ % N o

(L=zv9 o)d

1

cat=

theta

theta

theta

=1

cat

[ A N N B B B
- © © % N O

(1=9t9 o)d

1

cat=

I L L L L L
- © o ¥ N o

(1=6t9 o)d

1

cat=

I A N I B B
- © © % N O

(1=¥v9 0)d

-2

-4

theta

theta

theta

=1

cat

(1=6+9 0)d

1

cat=

- ©o @ % N O

(1=8+9 o)d

1

cat=

theta

theta

theta

1

-cat=

theta

19



Exam Year 2017

1

cat=

theta

1

. cat=

. cat

T T T T T

- @ o % N e

(1=€0L 0)d

1

theta

1

.cat=

® © v N ©

(1=90L 0)d

1

24
0

© @

(1=z0s 0)d

cat=1

theta

cat=1

3

0L o

)d

Tt
- © © ¥ N ©

(k=102 0)d

<

3

[

0L ©

)d

theta

theta

theta

1

- cat=

1

- cat=

R I R S B R
- % 9 ¥ o o

(1=80 0)d

cat=1

T
- © © ¥ o o

(1=20."0)d

theta

theta

theta

cat=1

- cat=1

A I R B . R
- 9 % o o

(1=11/0)d

cat=1

theta

theta

theta

i

w

Q

L <
- o
Lo
o
Yy

A B B D R S

- ® © ¥ N 2

(1=912 0)d

T

w

[&]

L«
- o
- o
o
FY

A S R R R

- ® o ¥ oo O

(L=G14 0)d

i

(0]

[&]

[ I I B . E——
- © © ¥ o o

(L=}4 0)d

theta

theta

theta

1

cat=

N B S S R B

- @ o % N o

(1=gz. o)d

1

w
o
» L <
e
=
ey
FY
A B B D R B
- @ e ¥ & O
(1=0z/ O)d
i
(0]
(8]
=
o
=1
o
; ol
R B B D B R
LA AL A P
(1=614 0)d

theta

theta

theta

20



1

cat=

theta

1

.cat=

1

- cat=

L L
® o % N ©

(1=g2L 0)d

theta

1

1

.cat=

® © v N ©

(1=8z. 0)d

cat=1

theta

cat=1

theta

theta

theta

1

.cat=

D I B S B R
- ® 9 % N o

(1=1gL 0)d

1

‘cat=

R I R S B R
- % 9 ¥ o o

(1=0g. 0)d

cat=1

T
- © © ¥ o o

(1=62. 0)d

theta

theta

theta

1

- cat=

1

‘cat=

A I R B . R
- 9 % o o

(L=gg/ 0)d

cat=1

L I R . R —
- o © ¥ o o

(L=ggs o)d

theta

theta

theta

1 1
1L n
@ (o]
Q Q
s
Q
h
£
T T T T T T T
- - o® oo W N e
(1=0¥2 0)d
I 3
(0] ©
[&] o
. L«
e
I
Q o
£
£
b
FY
- ® @ ¥ N O
(1=6€£ 0)d
- -
I ([}
ik L
(0] (0]
[&] (8]
. - =
o
o]
o
[} =1
£
F o
: FY
.

theta

theta

theta

21



:1)

P(o_741

:1)

P(o_744

:1)

P(o_747

4

4

-4

2 0 2 4

theta

cat=1

2 0 2 4

theta

2 0 2 4
theta

:1)

P(o_742

:1)

P(o 745

:1)

P(o_748

4

4

-4

cat=1

2 0 2 4

theta

cat=1

2 0 2 4

theta

‘cat=1

2 0 2 4
theta

:1)

P(o_743

:1)

P(o_746

:'])

P(o_750

4

4

-4

“cat=1

20 2 4
theta

‘cat=1

2 0 2 4
theta

“cat=1

2 0 2 4
theta

22



Exam Year 2018

1

cat=

T T T T T

theta

1

- cat=

- cat

- @ o % N e

(1=€08 0)d

1

theta

1

.cat=

UL L L
® © v N ©

(k=208 0)d

1

——
© o %

(1=zog 0o)d

24
0

cat=1

theta

cat=1

(1=608 0)d

Tt
- © © ¥ N ©

(=108 0)d

08 0)d

3

11
<

theta

theta

theta

1

cat=

1

- cat=

R I R S B R
- % 9 ¥ o o

(1=608 0)d

cat=1

T
- © © ¥ o o

(1=808 0)d

theta

theta

theta

1

T
5]

- ® 9 % o o

(1=€18 0)d

‘cat=1

cat=1

L I R . R —
- o © ¥ o o

(1=118 0)d

theta

theta

theta

1

~cat=

A B B D R S
- ® 9 % N o

(1=918 0)d

1

“cat=

A S R R R
- 9 % N o

(1=G18 0)d

- cat=1

[ I I B . E——
- © © ¥ o o

(L=¥18 0)d

theta

theta

theta

1

cat=

A B B D R B
- @ o % N o

(=128 0)d

1

- cat=

A B B D R B
- @ 9 v o

(1=0z8 0)d

cat=1

[ I e B B B
- ® © T o O

(1=818 0)d

theta

theta

theta

23



1 1 1 1 1 1
I n n n n n
(] (o] (] ] @ (o]
(] Q Q Q Q Q
== - f- = - =<
o [~ N - o
s S S g g
[7) o @ o @ Q Fo Q
= £ £ ey h
£ S fS £ S
e Mo Fa
i MY FY .
T T T T T T T T T T T T D I B S B R T T T T T T T T T T T T
- e e N e - ® @ ¥ N e A ] AT - o® oo W N e
(1=¥z8 o)d (=828 0)d (1=1€8 0)d (1=4€8 0)d (1=0¥8 0)d
I I I I I 3
© © (0] o (0] ©
[s] (8] (8] o [&] o
L« g (- Lo L <
= o [~ o - o - o
k] ol 3 ol ol
Q o @ o @ o Q@ o
K = = £ £
£ ES £ £ £
o Fe P P
FY - i i Fy
R I R S B R A I R B . R T T T T T
- - T ® 9 ¥ N ° - ® 9 ¥ N o - ® @ ¥ N O
(1=0€8 ©)d (L=g€g 0)d (1=6£8 0)d
= - - - - -
1 Il Il I I ([}
I L L L L )
[v] [u] (0] (0] (0] (0]
(8] (8] [8] o [&] (8]
: - = [~ = o= - - =
o~ o~ o~ o~ o
© © © o] o]
S = = 8 8
Q o @ o @ Fo Q Fo Q@ =]
£ S £ E= E=
Fo P F o o F o
: FY o Y o rY Fy i
T T T T T T T R I R B B R A I R D N R T T T T T T T T T T T T
- % o v~ o - - % o v o o - % 0 v o o - % 0 v A o [ S

(1=geg o)d (1=628 0)d (1=zg8 o)d (1=6g8 0)d (1=8¢8 0)d

24

theta

theta

theta



:1)

P(o_841

:1)

P(o_845

:1)

P(o_848

4

4

-4

2 0 2 4

theta

cat=1

2 0 2 4

theta

-cat=1

2 0 2 4
theta

:1)

P(o_843

:1)

P(o_846

:1)

P(o_849

1 cat=1

4 20 2 4
theta

cat=1

4 2 0 2 4
theta

1 ccat=1

4 -2 0 2 4
theta

:1)

P(c_844

:1)

P(o_847

:'])

P(o_850

14 - cat=1

4 20 2 4
theta

1 ‘cat=1

4 2 0 2 4
theta

4 -2 0 2 4
theta

25



Exam Year 2019

1

cat=

theta

1

- cat=

- cat

L L L L
- @ o % N e

(1=€06 0)d

1

theta

1

.cat=

UL L L
® © v N ©

(1=906 0)d

1

24
0

© @

(1=206 0)d

cat=1

theta

cat=1

(1=606 0)d

Tt
- © © ¥ N ©

(=106 0)d

06 0)d

3

11
<

theta

theta

theta

1

- cat=

1

- cat=

R I R S B R
- % 9 ¥ o o

(1=806 0)d

cat=1

T
- © © ¥ o o

(1=206 0)d

theta

theta

theta

1

cat=

1

- cat=

A I R B . R
- 9 % o o

(1=116 o)d

cat=1

- o © ¥ o o

(L=016 0)d

theta

theta

theta

1

“cat=

A B B D R S
- ® 9 % N o

(1=616 0)d

1

- cat=

A S R R R
- 9 % N o

(L=¥16 O)d

cat=1

[ I I B . E——
- © © ¥ o o

(L=€16 0)d

theta

theta

theta

1

cat=

N B S S R B

- @ o % N o

(1=616 0)d

1

- cat=

- r T Tt T T

- @ 9 v o

(1=416 O)d

cat=1

[ I e B B B
- ® © T o O

(1=916 O)d

theta

theta

theta

26



1

cat=

theta

1

. cat=

1

cat=

L L
® o % N ©

(1=ze6 0)d

theta

1

1

- cat=

® © v N ©

(=626 0)d

cat=1

theta

cat=1

theta

theta

theta

1

. cat=

D I B S B R
- ® 9 % N o

(1=8z6 0)d

1

- cat=

R I R S B R
- % 9 ¥ o o

(=126 0)d

cat=1

T
- © © ¥ o o

(1=9z6 0)d

theta

theta

theta

1

cat=

1

- cat=

A I R B . R
- 9 % o o

(1=0g6 0)d

cat=1

L I R . R —
- o © ¥ o o

(1=626 0)d

theta

theta

theta

1

©
o

theta

1

_cat=

1

- cat=

theta

1

- cat=

@ © % N O

(1=g¢6 0)d

- cat=1

theta

1

cat=1

—— T
@ @ v oo ©

(1=2£6 O)d

theta

theta

theta

27



1

P(o_939

1)

P(o_943

1)

1)

P(o_946

P(0_949

cat=1

cat=1

cat=1

- eat=1

1)

P(o_940

1)

P(o_944

:‘])

P(o_947

:‘|)

P(o_950

cat=1

cat=1

cat=1

cat=1

1)

P(o_941

1)

P(o_945

:1)

P(o_948

cat=1

cat=1

cat=1

28



I1. Item Characteristic Curves and Model Fit (Constructed-Response Items)
Note: items are numbered on y-axis label. For instance, s 105 is subjective item from exam
year 2011, (s_105) with item location 5 (s_105).
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