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Basics

● Test = collection of questions (items)
● Examinee = person taking the test
● Ability = examinee's level of attainment of a skill



  

CTT – Classical Test Theory

● Examinee and test characteristics not 
separable
– Ability = true score (expected value of performance 

on test)

– Item difficulty = proportion of examinees in a group 
of interest who answer the item correctly

– Taking a “hard” test, examinee will appear to have 
low ability

– Taking an “easy” test, examinee will appear to have 
higher ability



  

CTT – Classical Test Theory (2)

● Item characteristics are group-dependent
– Preparing test for a “different” population is hard

● Examinee scores are test-dependent
– Contain different amount of error

● Reliability = correlation between test scores 
on parallel forms of test
– Parallel forms – do they exist?

● Theory is test oriented, not item oriented
– No predictions can be made about item perf.



  

Requirements for a new theory

● Item characteristics that are not group-
dependent

● Scores that are not test-dependent
● Model of items, not test
● Reliability not defined by parallel forms
● Measure of precision for each ability score



  

IRT – Item Response Theory

● Postulates:
– Performance of an examinee can be predicted by a 

sef of factors (abilities)

– Relationship between examinees' item performance 
can be described by monotonically increasing 
function (Item characteristic curve – ICC)

● IRT models are falsifiable
– Need to assess the fit of the model to the data.



  

IRT – Item Response Theory (2)

● Item and ability parameters are invariant
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CAT – Computer Adaptive Testing

● Individual vs. Group testing
● Improving entire measurement process:

– Improved test security

– Each indiviual stays busy productively

– The test can be scored immediately

– Unobtrusive pretesting



  



  

CAT – Key questions

● How to START
– Medium difficulty item?

● How to CONTINUE
– Item exposure control

– Stratification

● How to STOP
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AIG – Automatic Item Generation

● Item models used to generate new items:



  

AIG – Item model calibration

● Expected response function:
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AEG – Automatic Essay Grading

● Essay / short free-text response
● Statistical and NLP techniques
● Electronic Essay Rater (E-Rater)

– Syntactic structure, vocabulary use

– Grades writing skills on six-point scale 
(performance: 87 - 94 %)

● Conceptual Rater (C-Rater)
– Assessment of short-answer to content-based 

questions (performance: 80%)
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