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Automatic Online Item Analysis System by Item Response Theory
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Abstract

The automatic online item analysis
system by Item Response Theory (IRT) is
taking the online testing data to analyze item
automatically with IRT, the theory about the
relationship of the personal ability (trait) and
the item responsive behavior in the form of
correct answer probability. This system is
developed in the web-based application form
by uses the principle of object-oriented
analysis and design and developing open
source tools. In the part of item analysis with
IRT will automatically start up when a test
is finished by taking item scores from
the database to process with marginal
maximum likelihood method by expectation-
maximization algorithm for three parameters
item quality, discrimination, a difficulty, and a
guessing right by low ability examinee and
the last process is integrated three

parameters to calculate an information
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function. The suggestion for implementing
this research is (1) the number of items
could be much more than the regular paper
testing, because of the tester can response
item faster (2) in each item has difference
guessing\factor, so there might be \adjusted
score according to guessing factor for a real
score of tester (3) there have another approac
of research to apply such as Computerized
Adaptive Testing (CAT), multidimensional Item
Response Theory (mIRT) (4) for comparing
the classical theory to the item response theory
could be use sample of tester between
200-500 in the case of item response theory
and 500 - 1,000 in the case of classical theory
and (s5) the E-M algorithm in this research
take a long time of processing, so the next
research could be use another algorithm or

approach for reducing the processing time.
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gﬂ‘ﬁ 11 Deployment Diagram
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Response patterns are sparse
1. Item responses for n.examinee
2. Response pattern frequency distribution

\ _
E-step 1: Marginalize person ability
1. Holding provisional item parameters fixed
2. Marginalize person ability
3. Providing an: estimate of unconditional response pattern-probability
4. Digression: Use Gauss-Hermite quadrature to approximate integrals of the form

+eC .2 L .
f_“ e f(x)dx = XL wif(x;) and w; =
E-step 2: Expected percent of outcomes by quadrature

1. Find expected response pattern frequency, conditional on quadrature k.

2 n

n?[Hy-y(x)]?

P(patterny)
P(pattern)

3. Unnormalized: proportion of expected outcomes, conditional.on person ability

|

M-step

The item response orobabilitv function P is weighted bv the exnected number of

responses.
R L(i) = Z Zf'x;;err,- k|q * log P(i, outcome = k|quadrature = q)
k q

E(pattern;,) = patterng, ., [

tlognormal (a:. 0, .5)
T
prior

where aiis the 2PL discrimination parameter for item i

|

< Convergence ?
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