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PSYCHOMETRICS

• Psychometrics = 
Educational 
Measurement 

• Measurement is a 
process of assignment of 
numbers to a 
phenomenon (Stevens, 
1946)

• What gets measured 
gets managed 
(P.Drucker) 



PSYCHOMETRICS

VALID TESTS RELIABLE TESTS FAIR TESTS 



DEPARTMENT OF PSYCHOMETRICS AND RESEARCH

Operational (80%) Research (20%)
Operational research (90%)
Non-operational research (10%)

The model is: 
Director/Psychometrician
• Associate Psychometrician
• Senior/Data Analyst



OPERATIONAL WORK

• Producing Scores (each administration of CBT and Part IV)
• Data validity
• Scoring
• DIA 
• Post-Exam Review
• Calibration
• Equating 
• Scaling
• Reporting



RESEARCH 
WORK



ITEM ANALYSIS

Response N %Total Mean SD Top 10%
A 371 4 23.3 7.1 0.1
B 1407 15.1 25.1 7.4 0.8
C 908 9.7 25.7 7.3 0.6
D* 6652 71.2 33.9 7.1 98.5
Omt 6 0.1 21.7 5.1 0
NR 0

Multiple Choice: 4 options



ITEM RESPONSE THEORY

𝒇𝒇𝒊𝒊(𝒖𝒖𝒊𝒊|𝜽𝜽) = 𝑷𝑷𝒊𝒊(𝜽𝜽)𝒖𝒖𝒊𝒊𝑸𝑸𝒊𝒊(𝜽𝜽)𝟏𝟏−𝒖𝒖𝒊𝒊   

𝒇𝒇𝒊𝒊(𝒖𝒖𝒊𝒊|𝜽𝜽) = 𝑷𝑷𝒊𝒊(𝜽𝜽) 𝒊𝒊𝒊𝒊 𝒖𝒖𝒊𝒊 = 𝟏𝟏 

𝒇𝒇𝒊𝒊(𝒖𝒖𝒊𝒊|𝜽𝜽) = 𝑸𝑸𝒊𝒊(𝜽𝜽) 𝒊𝒊𝒊𝒊 𝒖𝒖𝒊𝒊 = 𝟎𝟎 



CLASSIFICATION 
THEORY



ITEM RESPONSE THEORY

a. When the amounts are the same,𝑃𝑃(𝑌𝑌𝑖𝑖 = 1|𝜃𝜃,𝛽𝛽) = 0.5 
b. When 𝜃𝜃 > 𝛽𝛽, 𝑃𝑃(𝑌𝑌𝑖𝑖 = 1|𝜃𝜃,𝛽𝛽) > 0.5 
c. When 𝜃𝜃 < 𝛽𝛽, 𝑃𝑃(𝑌𝑌𝑖𝑖 = 1|𝜃𝜃,𝛽𝛽) < 0.5 
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ITEM 
RESPONSE 
THEORY 
(1PL)

𝑷𝑷𝒊𝒊(𝜽𝜽) =
𝒆𝒆𝑫𝑫(𝜽𝜽−𝒃𝒃𝒊𝒊)

𝟏𝟏 + 𝒆𝒆𝑫𝑫(𝜽𝜽−𝒃𝒃𝒊𝒊)
 



ITEMR ESPONSE THEORY (1PL)
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ITEM RESPONSE 
THEORY (2PL) 𝑷𝑷𝒊𝒊(𝜽𝜽) =

𝒆𝒆𝑫𝑫𝒂𝒂𝒊𝒊(𝜽𝜽−𝒃𝒃𝒊𝒊)

𝟏𝟏 + 𝒆𝒆𝑫𝑫𝒂𝒂𝒊𝒊(𝜽𝜽−𝒃𝒃𝒊𝒊)
 



ITEM RESPONSE THEORY (2PL)
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ITEM 
RESPONSE 
THEORY 
(3PL)

𝑷𝑷𝒊𝒊(𝜽𝜽) = 𝒄𝒄𝒊𝒊 + (𝟏𝟏 − 𝒄𝒄𝒊𝒊)
𝒆𝒆𝑫𝑫𝒂𝒂𝒊𝒊(𝜽𝜽−𝒃𝒃𝒊𝒊)

𝟏𝟏 + 𝒆𝒆𝑫𝑫𝒂𝒂𝒊𝒊(𝜽𝜽−𝒃𝒃𝒊𝒊)
 



ITEM RESPONSE THEORY (3PL)
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TEST-LEVEL CURVES 
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