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AIM

New automated procedure for item selection in IRT that only requires the
definition of the desired characteristics of a test
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Item and Test Information Functions

Item Information Function (IIF):
Ii(θ) = a2iPi(θ, bi, ai)[1− Pi(θ, bi, ai)]

−4 −2 0 2 4

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

θ

I(
θ)

item1

item2

item3 item4

Test Information Function (TIF):
I(θ) =

∑N
i=1 Ii(θ)
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Item Locating Algorithm – ILA
B: Set of items of the item bank , items i = {1, 2, . . . , ||B||}
TIF∗: TIF target describing the desired characteristic of a test
Qk

ILA ⊂ B: Set of items selected by ILA up to iteration k
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k = 0, Q0 = ∅,
θtarget := argmax |TIF∗ −TIF0|, where TIF0 = (0, 0, . . . , 0)
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Item Locating Algorithm – ILA
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Brute Force Procedure – BFP

Item bank B
Qm ⊂ B item combinations of different lengths l = 1, 2, . . . , N − 1
Total number of item combinations 2||B|| − 2

∆TIFQm = mean(|TIF∗ −
∑

i∈Qm
IIFi

||Qm|| |)

QBFP = argmin∅≠Qm⊂Q ∆TIFQm
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100 data frames:

1 Generate an item bank B of N = 6 items:

Difficulty parameters: U(−3, 3)
Discrimination parameters: U(.90, 2.0)

2 Random item selections of lengths l from B (Ml = 3.34± 1.13) +
modification parameters U(−0.20, 0.20) → TIF∗

3 Considering TIF∗ at Step 2 and item parameters at Step 1:

ILA → Forwardly searches
BFP → Systematically tests

Comparison:

||QBFP|| − ||QILA||

Percentile rank (RP) of the distance TIFBFP −TIFILA
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||QBFP|| = ||QILA||, QBFP ̸= QILA,
RP = 3.17
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Pros of ILA

It selects items that are able to recreate the desired characteristics of
a test (usually)

It is computationally “Light”

Cons of ILA

It grounds its selection on a single θtarget at a time → it might select
items minimizing the distance on that target but that are not very
useful for the test

It only forwardly searches an item → once it is in, it can’t get out

It does not account for the discrimination parameters of the items


	Aim
	Item Response Theory and Information Functions
	Item and Test Information Functions

	Item Selection Procedures
	Item Locating Algorithm – ILA

	Simulation Study
	Simulation design
	Results
	||QBFP|| vs. ||QILA||
	Distance
	TIF comparison

	Conclusions

	anm0: 
	0.101: 
	0.100: 
	0.99: 
	0.98: 
	0.97: 
	0.96: 
	0.95: 
	0.94: 
	0.93: 
	0.92: 
	0.91: 
	0.90: 
	0.89: 
	0.88: 
	0.87: 
	0.86: 
	0.85: 
	0.84: 
	0.83: 
	0.82: 
	0.81: 
	0.80: 
	0.79: 
	0.78: 
	0.77: 
	0.76: 
	0.75: 
	0.74: 
	0.73: 
	0.72: 
	0.71: 
	0.70: 
	0.69: 
	0.68: 
	0.67: 
	0.66: 
	0.65: 
	0.64: 
	0.63: 
	0.62: 
	0.61: 
	0.60: 
	0.59: 
	0.58: 
	0.57: 
	0.56: 
	0.55: 
	0.54: 
	0.53: 
	0.52: 
	0.51: 
	0.50: 
	0.49: 
	0.48: 
	0.47: 
	0.46: 
	0.45: 
	0.44: 
	0.43: 
	0.42: 
	0.41: 
	0.40: 
	0.39: 
	0.38: 
	0.37: 
	0.36: 
	0.35: 
	0.34: 
	0.33: 
	0.32: 
	0.31: 
	0.30: 
	0.29: 
	0.28: 
	0.27: 
	0.26: 
	0.25: 
	0.24: 
	0.23: 
	0.22: 
	0.21: 
	0.20: 
	0.19: 
	0.18: 
	0.17: 
	0.16: 
	0.15: 
	0.14: 
	0.13: 
	0.12: 
	0.11: 
	0.10: 
	0.9: 
	0.8: 
	0.7: 
	0.6: 
	0.5: 
	0.4: 
	0.3: 
	0.2: 
	0.1: 
	0.0: 


