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Overview 

•Normalized P100 final exam scores with 
level of difficulty. 

• Slightly positive trend reported last year 
disappears with more refined analysis. 

•Refined tools useful for predicting exam 
scores and learning about question 
difficulties. 



Simple Bloom 

Normalized final exam score: 
 

 

𝒑𝒆𝒓𝒇𝒐𝒓𝒎𝒂𝒏𝒄𝒆 =
𝒆𝒙𝒂𝒎 𝒑𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 × 𝑩𝒍𝒐𝒐𝒎′𝒔  𝒍𝒆𝒗𝒆𝒍

𝒂𝒗𝒆𝒓𝒂𝒈𝒆 𝑩𝒍𝒐𝒐𝒎′𝒔 𝒍𝒆𝒗𝒆𝒍 (𝟐. 𝟖𝟕)
 

 

 



Cambridge Assessment Tools 
CRAS (Complexity, Resources, Abstractness and Strategy), based on the 'Scale of 
Cognitive Demand' (SCD), Greatorex et al., Research Matters, 15 27 (2013).  
 
Modifications: interpret and specify scales for certain question types in physics 
exams.  
 
For example, multiple-answer questions (MA) receive a higher score than 
multiple-choice questions (MC).   
 
Hard to rate exam difficulty on an absolute scale. Tools useful for a relative 
comparison, e.g. comparing Physics 100 final exams from different years.  
 
One judge might be sufficient for this: "A rater with intimate knowledge of the 
course is therefore in a good position to come up with a consistent rating of all 
exam questions.  Video: 
http://www.cambridgeassessment.org.uk/insights/using-the-cras-framework/ 
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Fig. 1: Average final exam percentage and 
averages normalized by level of difficulty. 
 



Cognitive Demands with 
Bloom’s, CRAS and SCD 



Results 
• Analysis with Bloom's taxonomy: slightly better exam 

performance in recent years. 

• Analysis with CRAS and SCD: no trend.  

 

• Analysis of P100 2015W final exam draft: 

• Based on previous exam averages, CRAS and SCD scores, 
predicted an average final exam score of around 55%.  

• Suggested four question that could be simplified 
(without giving up on testing the topics in question). 

• Predicted score (low 60s) for modified exam matched 
the average score of 62%.  



Carl’s Bloom’s Level Chart 
 (Learning Goals workshop, UBC PHAS, May 2007) 



Bloom’s Levels 

Evaluated by single rater (me) 

 

Two sources: 

• Bloom’s level chart with action words (from Carl’s 
learning goal presentation) 

• Blooming tool (Casagrand and Semsar, U of 
Colorado, unpublished) 



From Greatorex et al., Research Matters, 15, 27 (2013). I added the colored textboxes. 


