
• Peer review systems, e.g. SWoRD [1], need intelligence for detecting and 
responding to problems with students’ reviewing performance 
• E.g. problem localization (pinpoints the location of the problem mentioned in the feedback), 

providing solution 
 

• Peer review localization models  [2, 3] has been deployed in SWoRD : 
• Predicts comments of paper and argument diagram reviews for 

localization 
• Flags not-localized comments in red 
• Intervenes if ratio of localized comments less than a threshold of 0.5 
 

• Student reviewers response with one of two following options: 
• REVISE: Revise their reviews and resubmit 
• DISAGREE: Submit their reviews without revision 
 

• Student can resubmit multiple times. All resubmissions go through the same 
localization prediction procedure. 

Introduction of system setting 
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• Comment level for prediction performance: significantly outperform the majority 
baselines. 
 
 
 
 
 
 
 
 

• Submission level for intervention accuracy (w.r.t student reviewer perspective) 

• A reviewer thinks the system incorrectly intervened when all of his comments 
were localized. 

• Correct intervention when at least one comment is human-labeled Not-localized. 
• Results: Only one incorrect intervention of diagram review. 

 
 
 
 

 
 

Q1: Localization model performance 

Table 3. Localization prediction performance at the comment level. 

Diagram review Paper review 

Accuracy F-measure Kappa Accuracy F-measure Kappa 
Baseline 61.5% 0.47 0 50.8% 0.34 0 
Model 81.7% 0.82 0.62 72.7% 0.73 0.46 

Sample comments of an argument diagram review Sample comments of a paper review 

System scaffolded feedback of argument diagram review System scaffolded feedback of paper review 

Student possible responses: REVISE (left) and DISAGREE (right) 

Examples of student comments and system intervention 

• Student reviews of argument diagrams and papers from Research Method 
course in psychology 
 
 
 
 
 
 
 
 

• Questions of interest: 
• Q1: How well did system predict feedback localization? 
• Q2: How did student reviewers respond to system intervention? 
• Q3: How did system scaffolding impact reviewer revisions? 

 

• Data of interest: 
• Intervened submissions and subsequent resubmissions (if any). 
• Resubmissions occurred after a non-scaffolded submissions. 
 
 
 
 
 
 

Peer review corpus and research goal 

Table 1. Peer review data statistics. All resubmissions are counted. 

Diagram review Paper review 

Reviewers/Authors 181/185 167/183 
Submitted reviews 788 720 
Intervened submissions 173 51 

Table 2. Localization annotation results. Inter-rater kappa = 0.8 

Diagram review Paper review 

Localized comments 449 347 
Not-localized comments 718 336 

Table 4. Intervention accuracy. 

Diagram review Paper review 

Total interventions 173 51 
Incorrect interventions 1 0 

• Despite system’s high intervention accuracy: student reviewers disagreed 
more than they agreed with system scaffolded feedback. 
• Diagram review: 52% DISAGREE v. 48% REVISE (of 113 first interventions) 

• Paper review: 70% DISAGREE v. 30% REVISE (of 43 first interventions) 
 
 

• Student disagreement is 
not related to how well 
the original reviews were 
localized. 
 
 

Q2: Student response analysis (to intervention of first submissions) 
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• Classify intervention into scopes 
• Scope=IN: intervened at current diagram/paper 
• Scope=OUT: intervened at some prior diagram/paper but not current 

diagram/paper 
• Scope=NO: never received intervention 

• For resubmissions of each scope, collect edited comments and compare 
true localization labels {Yes/No} to that of prior comments. 
 
 
 
 
 
 
 
 
 

• Scope=IN, No→No contributes the largest portion: potential improvement in our 
scaffolding of review localization. 

• Scope=OUT, relatively large numbers of No→Yes suggest that impact of 
scaffolding feedback remains in later reviewing sessions. 

• Scope=NO, large numbers of Yes→Yes may show that those reviewers might 
revise their reviews for some reason other than localization. 

Q3: Review revision analysis (to intervention of first submissions) 

• Enhanced a peer review system by integrating two review localization 
models and implementing scaffolding intervention. 

• Model performance was high at both comment level and submission level. 
• Scaffolding feedback helped student localize their comments, even in later 

non-scaffolded review sessions. 
 

• In future we aim to address current limitations: 
• Large number of unsuccessful attempts to localize comments: improve user 

interface, highlight localization text 
• Large number of student disagreements: user study 

Conclusions and future work 

Table 5. Comment change patterns by intervention scopes. 

Diagram review Paper review 
Scope IN OUT NO IN OUT NO 

No → Yes 26 7 3 8 2 5 
Yes → Yes 26 1 16 13 1 29 
No → No 33 0 5 19 1 20 
Yes → No 1 0 0 0 0 1 
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