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Creating Source Code Documentation

⚡ Tedious process

⚡ Undetailed / too detailed
documentation

⚡ Incomprehensible to others
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Generating Source Code Documentation
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Ad-hoc prompt Predefined prompt
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Research Questions
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Ad-hoc prompt Predefined prompt

RQ1: How well can developers prompt LLMs to generate 
code documentation compared to a predefined prompt?

RQ2: How is the developer experience for ad-hoc prompting
compared to executing predefined prompts?
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Methodology

Can Developers Prompt? A Controlled Experiment for Code Documentation Generation

Experimental group (25 participants):
ad-hoc prompt

Control group (25 participants):
predefined prompt

Answer
demographic questions

Comprehend
a code function

Generate code
documentation

Answer comprehension
questions

Answer comprehension
questions

Evaluate generated
code documentation

For two Python functions

Rate user 
experience
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Developers are not necessarily prompting experts

🚩 ~50% failed the first attempt

👈 “Explain this function”
vs.

“Write a Docstring”  👉
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Developers are not necessarily prompting experts

Prompt pattern Students Professionals

Write a comment 24 10

Write a Docstring 3 9

Explain the function in a comment 2 0

Write a Python-conform description 1 0

Summarize the function in a comment 0 1

✅ Successful ad-hoc prompting attempts:
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Evaluating code documentation quality requires 
human-centered quality metrics

Group Subgroup Code 
Function 

Grammatical 
Correctness Readability Missing 

Information 
Unnecessary 
Information Usefulness Helpfulness  

Ad-hoc Students 1
Predefined Students 1
p-val. | 𝛿 Students 1
Ad-hoc Students 2
Predefined Students 2
p-val. | 𝛿 Students 2
Ad-hoc Professionals 1
Predefined Professionals 1
p-val. | 𝛿 Professionals 1
Ad-hoc Professionals 2
Predefined Professionals 2
p-val. | 𝛿 Professionals 2

Grammatical 
Correctness Readability Missing 

Information 
Unnecessary 
Information Usefulness Helpfulness  

4.86 (0.35) 4.0 (1.0) 4.6 (0.63) 3.33 (1.35) 3.93 (0.88) 4.46 (0.64)  
4.93 (0.26) 4.66 (0.62) 4.6 (0.83) 4.86 (0.35) 4.6 (0.63) 4.6 (0.63)  
0.58 | 0.22 0.03 | 0.8 0.76 | 0.0 0.0002 | 1.56 0.03 | 0.87 0.52 | 0.21  
4.4 (1.06) 3.2 (1.47) 3.86 (1.30) 2.66 (1.68) 3.13 (1.41) 3.66 (1.23)  
4.73 (0.80) 4.6 (0.51) 4.06 (0.96) 4.86 (0.35) 4.73 (0.46) 4.6 (0.74)  
0.13 | 0.36 0.002 | 1.27 0.84 | 0.17 0.0002 | 1.82 0.0008 | 1.53 0.02 | 0.92  
4.9 (0.32) 4.3 (0.67) 4.7 (0.95) 3.2 (1.03) 4.4 (0.70) 4.6 (0.52)  
4.8 (0.42) 4.8 (0.42) 4.0 (1.41) 3.5 (1.65) 4.1 (1.45) 3.9 (1.45)  
0.58 | 0.27 0.07 | 0.89 0.08 | 0.58 0.51 | 0.22 0.97 | 0.26 0.38 | 0.64  
4.6 (0.70) 4.0 (1.15) 4.0 (1.33) 3.1 (1.52) 4.1 (1.20) 4.5 (0.53)  
4.8 (0.42) 4.8 (0.42) 4.3 (0.67) 4.4 (1.26) 4.4 (1.07) 4.6 (0.97)  
0.58 | 0.35 0.06 | 0.92 0.9 | 0.28 0.07 | 0.93 0.47 | 0.26 0.28 | 0.13  

No statistically significant 
differences among professionals

Students significantly preferred 
results of predefined prompts.
↗ Readability
↗ Unnecessary information
↗ Usefulness
↗ Helpfulness

Automated execution via LLMs possible?Beneficial multidimensional, semantic metric



Prompting preferences of participants:

§ Students: predefined ( → guidance )

§ Professionals: predefined + ad-hoc ( → flexibility )
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Generating documentation with LLMs is an iterative task

Generated documentation often perceived as basis for further refinement

Outcome preferences:

§ Documentation generated by predefined prompt

Nevertheless:



Can developers prompt?
§ Not necessarily.

§ Generating documentation with LLMs requires:

§ Prompting skills

§ Multidimensional, semantic metrics

§ Iterations
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Summary

Contact:
tim.puhlfuerss@uni-hamburg.de
walid.maalej@uni-hamburg.de

Paper preprint and further links   →


