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Outline:

• Issues with student performance in traditional grading scheme (points)

• How specifications grading can address these issues

• Using a piecewise approach (case study)



Trying to learn under grade pressure

American Journal of Physics 67, S52 (1999)

Students knowingly maximize points over maximizing learning.
Instructor’s role to incentivize positive habits.



Why specifications grading?

• Shift the focus from students 
managing points to 
understanding material.

•Provides organic opportunity for 
feedback/revision cycle.

• It can support principles of 
Deliberate Practice.
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Focus today

Piecewise philosophy
• Implement one new course category at a time (Labs)
• Multi-year plan
• Revise from year to year

Case Study: PHY 234
• E&M, Optics
• Moderately large class: 40-60 engineering majors.

• Strategies designed with scaling to 100 students in mind.

• Break up into Lab/Discussion of 20 students each.
• Experimental work
• Tutorial exercises
• Quantitative problem sets



Year 1 - Fall 2016: No specs (baseline)
• Everything graded with points

• Reframe each activity as separate opportunity for healthier 
learning/feedback cycle 



Representative Lab/Discussion Problem

Henderson, et al., American Journal of Physics 72, 164 (2004).

What is contained in ideal student solution?



Lab/Discussion Specifications (from Syllabus)



Revisions

• Students receive lab/discussion back with comments 
promoting growth.

•Revisions accepted up to one week after handing back

•Revisions must include reflections.
• What was the inadequacy
• How was it improved in revision?

Scaling to large courses:

• Each revision opportunity is N-multiplier for one 
instructor 
• Compare N=10 vs. N=60



Year 2 - Fall 2017: Specs grading of Lab/Discussion

Fall 2016 Fall 2017

Lab/Disc. 
excluded



Student Comment



Summary

• My own observations:
• Clear shift in conversations with students - From points earned to what was 

learned.

• Incentivizes tweaks in behavior - Return to improve work, rather than toss it.

• Specifications-based grading can shift focus from gaming 
points to student control of learning

• Piecewise implementation can make conversion manageable
• Scaling up to larger courses
• Gradual over several years
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