
Level 1 2 code lines in block
0 distractors

Level 2 2 code lines in block
1-2 distractors

Level 3 1 code line block
1-2 distractors

Level 4 1 code line block
1-2 distractors

Level 5 Coding Task
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§ Parsons problems are an effective scaffolding technique for learning coding [3].
§ However, Parsons problems are often viewed as a separate learning activity from coding tasks.

1. Motivation 5. Tool Overview

§ Parsons problems involve students rearranging blocks of code to form a correct solution [4].
§ Distractors are incorrect block of code that are incorporated into a Parsons problem to increase 

the difficulty [2].
§ Adaptive Parsons problems allow the learner to adjust different parameters of the problem such 

as the size of code blocks or the number of distractors [3].

RESEARCH GOAL:
Create an adaptive educational Parsons problem tool that incorporates writing code and allows 
the learner to adjust the difficulty based on their skill level.

2. Background

§ It is considerably more challenging to adapt between a Parsons problem and source code then it is 
to adapt the level of difficult within a Parsons problem. 
§ This difficulty is primarily due to the free-form nature of coding.
§ In a coding task different leaners may use different variable names and make different 

algorithmic choices while in a Parsons problem the elements of the solution are fixed.
§ Bridging the gap from a Parsons problem to a coding task is straightforward and involves 

presenting any partial Parsons problem solution as source code in a coding editor.
§ Bridging the gap from a coding task to a corresponding Parsons problem is considerably more 

challenging and involves several steps:
§ Clone detection (via the NiCad clone detection tool [1]) is first used to map code fragments in a 

a student coding task solution to blocks in a Parsons problem solution.
§ Once student code fragments are mapped, the variable names in the student code are 

preserved and replace any variable names in the Parsons problem solution.
§ Any missing parts of the Parsons problem solution are listed as unused blocks.
§ Any learner generated mistakes can be included as distractors.

4. Transitioning Code to Parsons Problem

7. References

§ Conduct a user study in a first-year university class to assess the learning benefits of our approach
§ Research Questions:

1. How do students transition from a Parsons problem to a coding task? 
2. If a student struggles with a coding task is it valuable to transition back to a Parsons problem? 

6. Future Work

3. Level Design

Level 2

Level 4


