
Programmer Experience vs Code Quality:
A Systematic Literature Review

Federal University of Minas Gerais

Jefferson G. M. Lopes
Eduardo Figueiredo



Contents

1) Recap - MSc research

3) Results

2) Systematic Literature Review

4) Discussion



Recap - MSc research 



Recap - MSc research 

Workana

4/38



Recap - MSc research 

Cross-validation

5/38

Workana
GitHub



Recap - MSc research 

From Workana to Github

6/38



Recap - MSc research 

7/38



Recap - MSc research 

8/38



Recap - MSc research 

We have found a way to link a developer’s self-declared skills with their 
portfolio. So what more can we do with that?

- RQ1: Exists a convergence between self-declared skills with 
software quality metrics?

- RQ2: Exists a software quality metric, or set of metrics, that better 
represents the self-declared skills?
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Master’s research questions:



Recap - MSc research 

Related works:

- Dieste et al. : there is little correlation between experience and 
external software quality. Research group: about 100 ppl

- Askar et al. : there is a positive correlation between student’s 
experience and efficiency (external software quality). Research 
group: about 200 ppl

There are more works in the field, but with conflicting results.
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Recap - MSc research 

What we will do differently:

- Explore a larger set of languages, not only Java;

- Mass extraction of user profiles, larger N;

- More self-declared parameters;
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Systematic Literature Review

Developer’s experience is a key self-declared metric that we have 
available.

- What the literature defines as “experience” in this context?

- And what about quality?

- They can be related somehow? Or there’s really no consensus?
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Systematic Literature Review

Objective: Do developer experience influences code quality?

Research questions:

- RQ1: How the developer experience is evaluated?
- RQ2: How the software quality is evaluated?
- RQ3: How the developer experience affects code quality?
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Systematic Literature Review

Study Design

Searched Databases:
- IEEE Xplore;
- arXiv;
- ACM Digital Library;
- Springer;
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Systematic Literature Review

Study Design

Some of the searched terms:
- developer experience AND code quality
- "years of experience" software quality
- impact of programming experience on code quality
- programming experience effect on software defects
- senior developer competencies AND software reliability
- impact of programming experience on software defects
- .
- .
- .
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Systematic Literature Review

Study Design

Inclusion criteria:
- Study has to investigate the relationship between developer’s 

experience AND code quality;
- Empirical research, published in a conference or journal;
- Clearly defined methodology;
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Systematic Literature Review

Study Design

Exclusion criteria:
- Gray literature;
- Purely theoretical frameworks;
- Publication year before 1999;
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Systematic Literature Review

Study Design

Triage:
- Read abstract, conclusion and perform a visual scan of the paper 

looking for keywords;
- Exclude studies that clearly don’t met the criteria;

Evaluation:
- For the papers that passed through the triage phase, read the full 

text;
- Include or exclude studies at this point;
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In total, 12 studies met all the criteria:

Some of them:

- Predicting Risk of Software Changes;
- An exploratory study on the influence of developers in technical debt;
- An Empirical Study of Developer Quality;
- Periodic Developer Metrics in Software Defect Prediction;
- Influence of Developer Factors on Code Quality
- .
- .
- .
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Results

RQ1: How the developer experience is evaluated?
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Definition of 
experience

Career experience
2

Years in industry or college
2

Project experience

10

Count of LOC additions in a 
project

4
Commit count

2
Days or months in a project

4



Results
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RQ2: How the software quality is evaluated?

SonarQube tech debt
3

Test smells
1

Commits flagged as 
buggy

5
Bug fixes

2
Code correctness

1

Bugs
8

Technical Debt
4

Definition of quality
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RQ3: How the developer experience affects code quality?
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RQ3: How the developer experience affects code quality?
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RQ3: How the developer experience affects code quality?
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Discussion

Facts:

- Strong correlation between code quality and project experience, 
when the quality metric is bugs;

- Inconclusive and contradictory results when using Tech Debit;
- Little research about experience using the definition as years of 

professional experience;
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Discussion

Questions yet to be answered:

- Why studies that uses bugs have such a high convergence?
- Why studies that uses tech debit don’t agree on a conclusion?
- What could be the reasons for inconclusive results?
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Opportunities:

- There’s a lack of studies tracking career experience and code 
quality after 1999;

Discussion
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Opportunities:

- Research before 1999 is inconclusive:

Discussion
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Table 6 - Empirical evaluation of the effects of experience on code quality and programmer productivity: an exploratory study



Opportunities:

- And after that is contradictory:

Discussion
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Excerpt from Empirical evaluation of the effects of experience on code quality and programmer productivity: an exploratory study

Excerpt from Links between the personalities, styles and performance in computer programming



Opportunities:

- By collecting developer’s self-declared parameters and analyzing 
its repositories, one can simultaneously study the relationship 
between:
- Career experience and Technical Debit;
- Project experience and Technical Debit;

Discussion
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Opportunities:

- This investigation will probably lead to better results for my MSc 
research questions, that are:

- RQ1: Exists a convergence between self-declared skills with 
software quality metrics?

- RQ2: Exists a software quality metric, or set of metrics, that 
better represents the self-declared skills?

 

Discussion
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Thank you



Thanks

Contact:

- jeffersoncontatobh@gmail.com

- linkedin.com/in/jefferson-gml/
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Any Questions?

mailto:jeffersoncontatobh@gmail.com

