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Study on 
Challenges

Greifenstein, Graßl & Fraser (2021): Challenging but Full of Opportunities: Teachers’ Perspectives on Programming in Primary Schools.



Automatic analysis tools can support teachers with giving feedback to their students. 
(LitterBox, available at http://scratchlitterbox.org/, is an example for an automatic code 
analysis tool which can find recurring bug patterns in Scratch programs.)
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Opinions of PST on analysis tools
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Tool

• Static code analysis tool

• https://scratch-litterbox.org

Fraser, Heuer, Körber, Obermüller & Wasmeier (2021): Litterbox: A linter for scratch programs.

https://scratch-litterbox.org/
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LitterBox – List of patterns 
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LitterBox – Example
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LitterBox – Upload
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LitterBox – Example hint

Feedback on

• Mistakes 

• Concepts

• Procedure



What could the LitterBox tool be useful for?
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Ideas



Study on Debugging

Greifenstein, Obermüller, Wasmeier, Heuer & Fraser (2021): Effects of hints on debugging Scratch programs: an empirical study with primary school teachers in training.
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Study Design

Tasks 1-7 Tasks 8-14

7 bug patterns Same 7 bug patterns

Group Control (Ctrl): no hints

Group Treatment (Trmt) :                     hints

All: no hints

→ Performance → Learning
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Effects regarding performance

*

*
* *

*

significant difference*
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Hint for “Message Never Received”

“The bug has to be fixed in the sprite ‘Girlfriend’ and not in 

the ‘Coins’ – hence a somewhat misleading hint.” (T41)

Location where the 
bug has to be repaired



Hint for “Message Never Sent”

15

One solution 
approach

“I didn't know exactly what to do. Instead of ‘Game 

over’, I added the gardener's message ‘Ouch’.” (T19)
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Transfer of tasks 1-7 to 8-14

Performance

Learning
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Effects regarding learning

significant difference*

*



Hint for “Stuttering Movement”
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Detailed information about 
how to remove the bug

“With the step by step instructions I was able to repair 

the bug in an easily understandable way.” (T50)

Task 7
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Considerations for analysis tools

Location where the 
bug has to be repaired

One solution 
approach

Detailed information about 
how to remove the bug



Greifenstein, Heuer & Fraser (2023): Exploring Programming Task Creation of Primary School Teachers in Training.

Group Treatment:

Study on Task Creation



Programming task approaches
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given program

Predict Run Use Modify Create

Predict Run Investigate Modify Make

Predict TIPP SEE Make Make
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Effects on the task text and the code

Positive No significant influence Negative

• Fewer code smells and
bug patterns

• More hints in task text

• Procedure
• Time
• Program size
• Code Perfumes
• Task type
• Number of subtasks
• Topics



• Starting point

• Inspiration

• Sprite selection
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Further needed support
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Perception of tool support

LitterBox can help teachers to create good example programs.
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Functionality of tool support

94,10%

33,30%

positive negative

☺ “Bugs are displayed so that it is easier 

for inexperienced teachers to identify and 
correct the sources of bugs.” (T82)

 “Unfortunately, you can't just say the 

tool something like ‘how do I make the frog 
stick its tongue out to the left whenever it 
looks to the left […].” (T64)
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Representation of tool support

27,50%
33,30%

positive negative

☺ “The great thing is always the pictorial 

representation.” (T2)

 “There could be more detailed 

explanations.” (T69)
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Usefulness of tool support for young learners

19,60%

7,80%

positive negative

☺ “It can promote student understanding 

and a sense of achievement without the 
teacher's help.” (T3)

 “As a primary school student, Litterbox 

would probably seem too overwhelming so 
it is only useful for the teacher.” (T67)



What aspects of LitterBox hints should be adapted for children?
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Ideas



Greifenstein, Brune, Fuchs, Heuer & Fraser (2023): Impact of Hint Content on Performance and Learning: A Study with Primary School Children in a Scratch Course.

Study on Hint Content

Conceptual hint

Procedural hint

Hint on mistake

Hint on mistake
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Study Design

Unit 4

Debugged 6 programs

• 2x conceptual
• 2x procedural
• 2x none/both

→ Performance
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Effects on performance (correctness)

*

significant difference*



32

Effects on programming behaviour 

Block events Click events

Caspari, Greifenstein, Heuer & Fraser (2023): ScratchLog: Live Learning Analytics for Scratch.

→ ScratchLog tool
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ScratchLog (create user)
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ScratchLog (add user to course)
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ScratchLog (add experiment)
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ScratchLog (add user data)
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ScratchLog (view user data)



Effects on performance (block events)
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Effects on performance (click events)
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Perceived usefulnesss

“because I have 
to elaborate a bit 
on them” (C19) 

“the three step 
composition 
helped me” (C32)

“they cannot be 
envisioned 
easily” (C24)

“the problem is, we 
children are not 
challenged this way” (C6)

significant difference*

*
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Summary


