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1.1: Configural Complexity in
Latent Variable Modeling

1.2: Scoring and Equating

1.3: Cognitive Diagnosis
Models: the QO Matrix

1.4: Differential ltem

Functioning |

2.1: Bayesian Inference

2.2: Qutlier Detection and

Analysis

2.3: ltem Response Theory

2.4: Structural Equation
Modeling

3.1: Machine Learning

3.2: Factor Analysis/

Dimensionality Reduction

3.3: IRT with Noncognitive

Measures

3.4: Cognitive Diagnostic
Models

4.1: Response Times and

Cognitive Diagnosis

4.2: Measurement Invariance

4.3: Multilevel Analysis

4.4: Mediation Analysis

5.1: Topics on Cross-Cultural

Measurement

5.2: Big Data/Process Data

5.3: Mixture Models

5.4: Missing Data

6.1: Networks

6.2: Rasch Modeling

6.3: DIF and Anchor Selection

|ssues

6.4: Longitudinal Data Analysis

1.1: ldentification Problems in

Empirical Research

7.2: Response Times

7.3: Longitudinal Data Analysis

T.4: Time Series Analysis

8.1: Foundational |ssues

8.2: Issues in IRT

8.3: Issues in Cognitive

Diagnostic Modeling

8.4: Test Security and Aberrant
Responding

9.1: Writing Assessment

8.2: Reliability

9.3: Causal Inference
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m ETI)L
m y;; ~ Bernoulli(y;;)
m 1) = logit1(a;(6; — b)) = 1+exp(_;j =
mO; ~Normal(0,1) (—anzwzis53)
m REENTA—X
m o, ERRE. BTESFI%(achievement, trait)
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m q; . &5 7 (discrimination)
m b; : EEE (difficulty)
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m vy ~ Normal(y, o)
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HH/NT X —X DHETERER (UPl)

31 0.59 (0.15) (0.52)
N 018 32 1_20 (0.27) 2_57 (0.38)
HHES w77 PRI HE S 33 0.87 (0.19)  1.69 (0.32)
1 1.01 (0.19) 1.39 (0.23) 34 0.80 (0.34)  4.74 (1.92)
2 0.94 (0.17) 1.37 (0.24) 36 1.70 (0.22)  -0.02 (0.09)
3 0.77 (0.16) 1.27 (0.27) 37 1.01 (0.24) 2.53 (0.50)
4 1.09 (0.28) 2.61 (0.52) 38 1.62 (0.21) 0.47 (0.10)
6 1.46 (0.24) 1.34 (0.17) 39 1.29 (0.18) 0.37 (0.11)
7 0.80 (0.21)  2.97 (0.70) 40 1.30 (0.26)  1.91 (0.27)
8 1.02 (0.24) 2.93 (0.58) 11 1.96 (0.38) 1.82 (0.19)
9 1.61 (0.23) 1.22 (0.13) 42 1.03 (0.17) 1.03 (0.18)
10 1.35 (0.27)  2.11 (0.30) 43 1.09 (0.20)  2.27 (0.37)
11 1.54 (0.29) 2.07 (0.26) 44 1.77 (0.24) 0.87 (0.11)
12 1.25 (0.19) 0.99 (0.15) 45 1.29 (0.21) 0.87 (0.14)
13 2.26 (0.30) 0.58 (0.08) 46 1.34 (0.20) 1.01 (0.14)
14 1.47 (0.20) 0.54 (0.11) 47 0.79 (0.19) 2.12 (0.45)
15 1.43 (0.21) 0.43 (0.11) 48 0.66 (0.15) 1.30 (0.32)
16 0.76 (0.21) 3.08 (0.77) 49 1.35 (0.64) 3.82 (1.32)
17 0.83 (0.83) 1.53 (0.30) 51 0.76 (0.15) 1.23 (0.26)
18 0.52 (0.13)  0.97 (0.33) 52 0.93 (0.16)  0.29 (0.14)
19 1.61 (0.30) 1.89 (0.22) 53 0.80 (0.21) 2.71 (0.62)
21 1.29 (0.21) 1.12 (0.15) 54 1.76 (0.25) 0.91 (0.11)
22 1.51 (0.20) 0.27 (0.10) 55 1.14 (0.29) 2.29 (0.42)
23 1.24 (0.19) 0.96 (0.14) 56 1.26 (0.33) 2.57 (0.49)
24 0.93 (0.19)  2.06 (0.37) 57 1.73 (0.23)  0.77 (0.10)
25 2.16 (0.43) 2.31 (0.25) 58 1.24 (0.17) 0.16 (0.11)
26 1.78 (0.33) 2.23 (0.27) 59 1.63 (0.36) 2.87 (0.45)
27 0.97 (0.18)  1.27 (0.22) 60 1.62 (0.24)  1.04 (0.12)
28 0.92 (0.17) 1.25 (0.23) g 1 23 T 57
29 0.92 (0.15) 0.40 (0.15) —- 0.96
30 0.88 (0.16) 0.79 (0.18) ﬁgﬁgﬁﬁ?ﬁ 0.0
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confirmatory

AR | Via Yi2 Vi3 Via Yis YVie Yi7 YVis

wezn (00 O
RITEK = 2



2RITTA £ DFFENDILIR: % RIT2PLET /L

SR 5

my;€{01} (2ET—%X)
m ETI

my;; ~ Bernoulli(y;;)

W = logit_l(Zf,g=1 A Oix + dj) =

m 0; ~ MultiNormal(0, X)

m REENTA—XK MBI

mO;, = (0;,..,0;x) - ERE. BEFE
_ IEEIE/\"? X=X

ma,  BWE. #5l7H

md JG]J)Z'r(mtercept)

1
1+exp(—(21k<=1 ajkeik+dj))
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A ThrY¥Ea—h &n TrIE=2—}F
HED BiER BElEh =N HEA BtSER EERieh RS
1 1 0 0 0 28 0 1 1 0
2 1 0 0 0 29 0 0 1 0
3 1 0 0 0 30 0 1 1 0
4 1 0 0 0 31 0 1 1 0
5 1 0 0 0 32 0 1 1 0
6 0 1 0 0 33 0 1 1 0
7 0 1 0 0 34 1 1 0 0
8 1 0 0 0 35 1 1 0 1
9 1 0 0 0 36 1 1 0 o1
10 1 0 0 0 37 1 1 0 1
11 1 0 0 1 38 1 1 0 1
12 1 0 0 1 39 1 1 0 0
13 1 0 0 0 40 1 1 0 0 -
14 1 0 0 0 41 1 1 0 1
15 1 0 0 0 42 1 1 0 1
16 1 0 0 0 43 1 1 0 0
17 1 0 0 0 44 1 1 0 0
18 1 0 0 0 45 0 1 0 0
19 1 0 0 0 46 0 0 0 1
20 1 0 0 1 47 1 0 0 0
21 1 0 0 1 1 1 0 1
22 1 0 0 1 49 0 0 0. 1
-23 0 1 0 0 7 ) Ea— bR EY
24 0 1 0 0 - g 20 2 0 5
25 0 1 0 1 B 2 11 T 3
26 0 0 0 1 5 11 11 0 8
27 0 1 1 0 AT 33 24 7 16
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% EHES %ﬁ% ?,?j;j HET AK ?%'f?ﬁ}\
1 1 1 1 1 165 403
9 | | 1 0 46 322
3 1 1 0 1 24 365
1 | | 0 0 54 308
5 | 0 1 1 34 314
6 1 0 1 0 122 258
7 | 0o 0 0 52 217
8 0 | 1 | 29.0
9 0 | 1 0 24.0
10 0 | 0 | 9 280
1 0 1 0 0 30 214
12 0o 0 1 1 24 220
13 0o 0 1 0 58 185
14 o 0 0 | 2 215
15 o 0 0 0 328 127

A - EREL - ILO—K - FRE. (2015). WHEZMET VICL 2 FZ B2 OFRAMDORET: 26
HFIZEZABRENRT (2 1 E8F] ~0@EH. BATX FFE£E, 11(1), 81-97.
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X L 72Q175
nBIREOE 4 IS L TQIFFIE BT
(ZMIFEER S M7= 458 A £ FLF; e.g., Ozaki, 2015)

£2 HEONEBLT QTS

i
]

eIk ESNE

item guestion option B il F

be lying
been lying
lied

be laying

1 How long have you { ) in bed?

== O

rising
risen
ralsing
raised

The flagis ( ) every morning by the person in

charge.

— D D e [ D e o
— D D

whose
which
and
what

3 Show me the pictures ( ) your brother took.

[ e R

have been taking
have taken

was taken

was taking

4 I( ) ashower when the telephone rang.

that I gave

and I had given
and I gave

which I had given

5 Juila lost the ring () her the day before.

= o= OO o O

—t D D

few
little
many
much

I've heard so () news about the scandal that
I'm sick of it.

Lo e e R

that
who
when
4 whom

LB | = | e | 00| B e | D0 0D b (S (B [ | W | G| B | W | G| B | e (LD | B2

Violet is not a coward ( ) she was ten years

7

ago.

(=l = =N

Ozaki, K. (2015). DINA models for multiple-choice items with few parameters: Considering incorrect
answers. Applied Psychological Measurement, 39(6), 431-447. https://doi.org/10.1177/0146621615574693
BEMRKES - NHEME - REZEN (2021). Q 17325 L -2 ERFERA T X b 0REF: BHMEMETT /LO-5
DREBOZEFRMEFTEBDOIER. BART X b FEREE, 17(1), 45-59. https://bit.ly/3sXN4h5
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deterministic inputs, noisy “‘and’” gate model (Junker & Sijtsma, 2001)

m ERZ
my;€{01} (2ET—%X)

—

m tE7I/
T]l] 1- 771,]
.u'l] (1_S])
djk . L
w7y = k=1 @ .fﬁaz@}im

m c; ~ Categorical(m), m ~ Dirichlet(1)
m REENTA—X
me 7V EA—FEENRX—V(BEIZR)DO B
I DOANELBEEZHIZDEIT HBD, BEV 7 RES
m BEH/NZ X=X
ms; - slip/XT X=X g;:guessing/NT X=X

Junker, B. W., & Sijtsma, K. (2001). Cognitive assessment models with few assumptions, and connections with nonparametric
item response theory. Applied Psychological Measurement, 25(3), 258-272. https://doi.org/10.1177/01466210122032064
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deterministic inputs, noisy “‘and’” gate model (Junker & Sijtsma, 2001)
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Junker, B. W., & Sijtsma, K. (2001). Cognitive assessment models with few assumptions, and connections with nonparametric
item response theory. Applied Psychological Measurement, 25(3), 258-272. https://doi.org/10.1177/01466210122032064
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Log-linear CDM (LCDM: Henson et al., 2009)
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Henson, R., Templin, J., & Willse, J. (2009). Defining a family of cognitive diagnosis models using log-linear
models with latent variables. Psychometrika, 74, 191-210. https://doi.org/10.1007/s11336-008-9089-5
Rupp, A. A., Templin, J., & Henson, R. A. (2010). Diagnostic measurement: Theory, methods,
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