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YES! 

Do Kids Program  
in the Wild? 







Just a toy? 



Or do they write 

good code? 



We know a thing or two 

about programming 



Object oriented 

programming 



Smells and 
refactorings 



Does code smells matter? 



The Scratch programming language 



Sprites 



Scripts 



Each sprite  can 
have scripts 



Do code smells matter to kids? 



A simple game 



One ‘good’ 
version 



Two ‘smelly’ 
versions 



Two ‘smelly’ 
versions 

Long method Duplicated code 



Version N 



Version D 



Version D 



Version D 



Version D 



Version D 



Version D 



Version N 



Version N 



Version L 



Do code smells 
matter to kids? 



tl;dr 
Yes 



tl;dr 
Yes 

Kids performed 
significantly better 
on the non-smelly 

program 



tl;dr 
Yes 

But, differences tasks are impacted differently 



Let’s take a 
closer look! 



Version N 

“When have 
you won the 

game?” 



Version L 

“When have 
you won the 

game?” 



Let’s take a 
closer look! 

Understanding 
seems affected 

more by the Long 
Method smell  



Version N 

“Make the 
game go to 
10 points” 



Version N 

“Make the 
game go to 
10 points” 



Version D 



Version D 



Version D 



Let’s take a 
closer look! 

 Modification is 

hampered most 

by Duplication 



Smells are bad! 

(also for kids) 



Smells are bad! 

(also for kids) 

Are smells 
common? 



Thanks MIT 











How do kids 
code in 
Scratch?	

What do kids do 

in Scratch? 



Let’s look at 

some programs! 



Downloaded all 

shared programs 

for 24 hours 



250.000  
JSON files 



Flattened into csv 



Flattened into csv 

                    Available on GitHub! 
           https://github.com/TUDelftScratchLab/ScratchDataset  



How do kids 
code in 
Scratch?	

What we found... 



Many programs 

are small... 



Median program 



Median program 

2 sprites 
5 scripts 

29 blocks 



Most programs 

are simple... 

Cyclomatic 
complexity: 1 

Cyclomatic 
complexity: 2 



Most programs 

are simple... 

78% 

Cyclomatic 
complexity: 1 

Cyclomatic 
complexity: 2 



Conditional 

statements 



Conditional 

statements 

 in 78% of the projects 



Loops 



Loops 

 in 77% of projects 



Loops 

 52% 

 12% 

 36% 



Interaction 



  In 56% of 
projects 

Interaction 



Events 



Events 

  In 30% of projects 



Variables 



Variables 

  In 33% of 
projects 

  >4 in 7% of 
projects 



Procedures 



Procedures 
 In 8% of 
projects 



Procedures 
 In 8% of 
projects 

62% only 
invoked once 



Many programs 

are small & simple 



But.... 



300 variables 
300 procedures 

100 events 



And what 

about smells? 



Duplicated 

Code 



Duplicated 

Code 



Duplicated 

Code 

Across sprites: in 26% of the projects  

Within sprites: in 10% of the projects 



Large Script 



Large Script 

scripts with >18 blocks 

in 30% of the projects  
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3	 4	

Dead Code 
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3	

1	 2	

4	

Dead Code 

24% 1% 

8% 24% 



3	

1	 2	

4	

Dead Code 

24% 1% 

8% 24% 

Any: 28% of the projects  



Programs are 

simple 

In summary... 



But.... 



Smells are common 



Now what? 



Educate! 



Over 3000 

kids enrolled 
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75% between 7 and 11 



What kids thought  
they learned 



What they  
really learned 



The course 
includes tests 

About 
programming

and smells! 



The course 
includes tests 

About 
programming

and smells! 



Are smells harder  
to learn? 



Are smells harder  
to learn? 

Nope! 



Smells are not harder than Coding! 

*Paper Under Review	



Smells are not harder than Coding! 

*Paper Under Review	



Smells are not harder than Coding! 

*Paper Under Review	
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More info? 
 
•  www.felienne.com/onderzoek-naar-

scratch 

•  github.com/TUDelftScratchLab 
 
 
Want to connect? 
•  mail@felienne.com 

How do kids program in the wild? 

@Felienne 





Useful 
objects  

can be art! 



Can code be art? 



 Also: 
representation  

of the world 

Can code be art? 





Like 
OO! 



What’s 
next?? 



Let’s 
play! 

Tonight 
at the 

Social! 



Create 

sorting in  

your style 



Expressionism 






