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WCAP Program Background 

Online/computer-based-test administration 

offered: 

2010: Reading and Math at Grades 6, 7, & 8 

2011: Reading, Math, & Science at Grades 4 

though 8 

The same operational items were presented 

in the CBT form and the paper-and-pencil 

(PPT) form  
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Background (contôd) 

Voluntary participation at school level 

Percent of student population who took the 

CBT in 2011 
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4 5 6 7 8

Reading 14.3% 21.0% 43.3% 43.1% 38.2%

Math 13.6% 17.4% 43.8% 42.4% 41.1%

Science -- 19.0% -- -- 35.6%

Grade
Subject



Research Questions 

Three questions concerning the comparability 

of the PPT and CBT testing modes: 
 

Are the items essentially equivalent across the two 

modes of test administration? 

Are the tests then equivalent across the two 

modes of test administration?  

If the items and tests are the same, is student 

performance similar across the two modes? 
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Item Level Analyses 

Are the item characteristics similar across 

the two modes? 

Item difficulty:  

P-value: Percent of students answering an item 

correctly 

Rasch item difficulty (B-value): Ranging from -4 

(easy) to +4 (hard) 
 

Item discrimination: 

Point-biserial: The effectiveness of an item in 

separating students with different degrees of 

knowledge on test content  
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Item Level Analyses (contôd) 

Differential item functioning (DIF): 
Subgroup differences (CBT vs. PPT) in student 

performance after conditioning on total score 
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Test Level Analyses 

Are the test characteristics similar across 

the two modes? 

Equating results 

Raw score to scaled score relationship table 

Cut score at the three performance levels 
 

IRT-based test characteristics:  

Test characteristic curve (TCC): the relationship 

between raw scores and underlying ability scale 

Test information function (TIF): the amount of 

information at different levels of the ability scale 
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What is the impact of test administration 

mode on student performance? 

How comparable is the percent of students 

meeting standards across the two modes? 
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Student performance 



Student Sampling  
Matched samples: 

Matching criteria:  

2010 scale score (Science used a combined Reading 

and Math score) 

2010 testing mode (PPT or CBT),  

Demographics (gender, ethnicity, and region)  

Grades 4 and 5, Science Grade 8:   

Matched CBT                PPT equating sample 

Grades 6 to 8:  

Matched PPT                CBT equating sample 

Matched 90% or more using the criteria of 

2010 scale score, gender, and ethnicity 
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Demographic Composition for Grade 8 

Samples 
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Amer. Pac.

Indian Islander

Reading 9,477 51.3 48.7 1.7 4.7 3.1 16.4 67.8 0.8

Math 9,979 51.1 48.9 2.0 5.4 3.3 15.8 68.2 0.8

Science 24,516 51.2 48.8 1.2 6.8 3.6 16.8 66.2 0.4

Subject

Number 

of 

Students

Percentage of

Male Female Asian Black Hispanic White



Raw Score Distributions: 

Grade 8 Reading 
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Raw Score Distributions: 

Grade 8 Math 
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Raw Score Distributions: 

Grade 8 Science 
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 Descriptive Statistics Across Modes 
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Subject Mode N
Mean 

Score
SD Min Max

Mean

p-value

Mean

pt-bis

CBT 30.8 6.8 2 40 0.78 0.39

PPT 31.1 6.6 0 40 0.79 0.39

CBT 22.2 8.8 1 40 0.57 0.41

PPT 22.5 8.8 1 40 0.57 0.42

CBT 24.3 8.0 2 40 0.62 0.39

PPT 25.3 8.0 1 40 0.65 0.39
Science 24,516

Reading 9,477

Math 9,979



P-values Plot Across Modes: 

Grade 8 Reading 
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P-values Plot Across Modes: 

Grade 8 Math 
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P-value Plot Across Modes: 

Grade 8 Science 
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B-values Plot Across Modes: 

Grade 8 Reading 
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B-value Plot Across Modes: 

Grade 8 Math 
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B-values Plot Across Modes: 

Grade 8 Science 
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Point-Biserials Plot Across Modes: 

Grade 8 Reading 
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Point-Biserials Plot Across Modes: 

Grade 8 Math 
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