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Learning goals

● Understand pros and cons for peer assessment 
● How to evaluate the accuracy of peer assessment
● Approaches to improve accuracy of peer assessment
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Peer Assessment in MOOCs

● Challenges in online MOOCs => peer assessment
● Potential issues with peer assessment?
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Study setup

● Online Stanford HCI class
● 35,081  watched videos 
● 2788 submissions first assignment
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Problem #1:

How to establish the rubrics of grading?

6



Original

Revised
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Problem #2:

How to design the grading process?
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Two phases

Calibration Assessment
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Discussion (2 min, group of 2)

● In what ways are peer and self assessment useful respectively? 
● What’s the point of putting self- assess after peer-assess?
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Question: How to calculate the final score?

● Median of peer assessment scores
● Self-assessment scores?
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Problem #3

How to measure accuracy?
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Methodology

● What is the ground truth?
○ Several staff-graded assignment.
○ Median grade

● Using samples with staff grade to measure accuracy
● Median score comparison with self grade
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Accuracy with sampling

14



Accuracy with median & self grade
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Problem #4

How to improve the accuracy?
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Improve Accuracy & Provide Qualitative 
Feedback

1. Providing Feedback  (staff to grader)
2. Fortune Cookies - qualitative  feedback  (grader to peer)
3. Data-driven Rubric Revisions
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Feedback

❏ About 800 participants
❏ Two conditions between-subject

❏ No-feedback control
❏ Feedback
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Feedback
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Feedback result

21



Provide qualitative feedback - Fortune cookie

● Grader to peer
○  Do not cost too much time 
○  (reduce feedback cost for grader)

● Rubrics Limitations
○ Where students did poorly?
○ How to improve
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Discussion (2 min, group of 2)

● Could you think of the problem(s) that this fortune cookie approach 
may have?

● How would you improve that, and design an experiment to verify your 
hypothesis?

24



Data-driven 
rubrics
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Improvements

● Parallel sentence structure
● Splitting up complex rubric items
● Using less ambiguous words
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Rubrics in Table V
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Accuracy
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Students Reaction

●  Giving feedback & self assessment are valuable learning 
● 20% students voluntarily did more than required assessments
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Methods for Ordinal Peer Grading

Karthik Raman and Thorsten Joachims, KDD'14
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Learning Goals

● Understand the distinction between ordinal and cardinal grading
● Understand the pros and cons of using ordinal feedback to scale 

student evaluations.
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Question?

What is ordinal grading and cardinal grading?
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Ordinal vs Cardinal

Cardinal Ordinal

Student A A 1st

Student B B+ 2nd

Student C B 3rd

Student D C 4th

● Ordinal words
○ first, second, third, ...

● Cardinal words
○ one, two, three, ...
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Discussion

What are some strengths and limitations of 

the ordinal peer grading approach? 
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Ordinal Peer Grading Methods

● Grade Estimation
○ Probability distribution based on rankings

● Grader Reliability Estimation
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Grade Estimation Methods

● Mallows Model (MAL and MALBC)
● Score-Weighted Mallows (MALS)
● Bradley-Terry Model (BT)
● Thurstone Model (THUR)
● Plackett-Luce Model (PL)

Ordering based distributions

Pairwise preference based distributions
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Experiment

● 8 Week course project
● 44 groups, 3-4 people per group
● Two assignments : Poster and Report

○ Students provided cardinal grades (10-point scale): 

10-Perfect,8-Good,5-Borderline,3-Deficient

● Conventional grading for comparison
○ TA and instructor grading

● Percentile rank as grade (curve)
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Statistics

● PO = poster; FR = Report (2 hour poster session)
● Meta (TA grade based on peer grading arguments)
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Peer grading vs Instructor grades 

● Kendall-tau error, 

(lower is better)

● As good as cardinal 

methods (despite 

using less 

information). 

● TAs had error of 22.0 

± 16.0 (Posters) and 

22.2 ± 6.8 (Report).
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Grader Reliability

● Percentage of times a grader 

who randomly scores and 

orders assignments is among 

the 20 least reliable graders 

(i.e.,bottom 12.5%)
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Grader Reliability

● Does significantly better than 

cardinal methods and simple 

heuristics.

● Better for posters due to more 

data.
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Question?

In the experiment, the ordinal scoring used cardinal scores to 
calculate ranking. Why might ranking(ordinal) be better than 

scoring(cardinal)?
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Thanks!
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Personalized feedback

Personalized and actionable feedback! but

● Do not cost too much time -> reduce feedback cost for peer- grader
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Grading Process

Staff evaluated 
12 assignments

Students 
calibrate 
grading rubrics

Students peer 
assessment

Students self 
Assessment

Calibration Assessment
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Paper reading questions

Last year: Propose an improvement to the rubric in Table 5 for subsequent iterations of the course and 

justify why.

My ideas:

1. How to make an effective attack on the peer and self assessment in massive online classes?

2. If you have a choice for grading your homework between peer assessment and staff assessment, which 

one do you prefer? Why?

3. Do you think the order between  peer assessment and self assessment matters to the experiment 

results? Why? 
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