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Research Problem

Source: https://www.wsj.com/articles/cheating-in-online-

school-some-students-and-parents-say-its-ok-11608645609

Illustration to cheating in online school

Source: https://www.freehour.eu/post/exam-cheaters-84-of-students-

in-malta-say-cheating-has-gotten-much-easier-during-covid-19
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Research Problem

• Detection vs Prevention


• Detection


• Use computer vision techniques to detect the cheating behaviors


• Privacy issues


• Prevention


• Large question bank


• Exam question and answer randomization 


• Exam question and answer paraphase


• Our approach


• Prevent cheating behaviors by generating and managing a large 
question bank
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Research Questions

• Commonality and variability among questions in a large question 
bank


• Configuration techniques can help to increase the solution space


• Each student will have a different exam


• Research questions:


• RQ1: Which representation techniques is the best to specify 
the commonality and variability of exams, questions and 
answers?


• RQ2: How to support the selected representation technique 
in the UI of an exam creation system?
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RQ1: Which representation techniques to specify exams, 
questions and answers?

• Feature model is a simple representation technique 


• Tree-based representation provides a good overview of knowledge 
structure
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1. Which types of questions can a feature model represent?

• Different types of questions


2. Which feature model notions can be used to model an exam?

• Basic feature models, cardinality-based feature models, and extended 

feature models

3. Which exam constraints can a feature model represent?


• Resource constraints, question complexity constraints, how much each 
exam instance similar to previous exams, etc.

RQ1: Which representation techniques to specify exams, 
questions and answers?
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Ex1 - Configuring Questions using Feature Models

Table 1: An example of two multiple-choice 
questions that share common features
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Ex2 - Configuring Parameterized Questions

What is a parameterized question?

What is the result of X + Y?

What is the result of 1 + 3?

What is the result of 5 + 2?
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Ex2 - Configuring Parameterized Questions
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Ex2 - Configuring Parameterized Questions

Parameterized features

Pretty complex cross-tree constraints
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Ex3 - Exam Configuration and Recommendation
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Ex3 - Exam Configuration and Recommendation
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Structural part

Constraint part

RQ2: UIs of an exam creation system
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Question and Answer Configuration

Question and 
Answers editor


Using a context 
menu to create, 
edit, or delete 
nodes of the 

tree.

Constraint editor

Show valid 
solutions, or 

warnings in the 
case of 

inconsistency

Other settings
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Exam Configuration

Resource constraints

Question complexity 
constraints

Distribution of 
question types in the 

exam

Exam Editor

Constraint Editor
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Conclusion

• The contributions of our work:


• Propose an exam creation approach supporting:


• Different types of questions, especially the parameterized questions


• A content-based recommendation to generate exams that are 
different from previous exams


• Develop mock-ups of an exam creation system


• Future work:


• Integrate our approach into a real online exam system 
(KnowledgeCheckr) and analyze the applicability of the presented 
concepts


• Take into account fairness and representativeness aspects
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