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	Can LLM Agents Replace Senior Reviewers? An Empirical Study of AI in Code Review

	
	

	(b)
	Description of the proposed project (no more than 700 words) outlining: 

	
	i)  Background to the project;
ii) Aims and objectives.  Any key hypotheses to be tested or questions to be asked.  What you hope to achieve during the period of research;
iii) Methods experimental design and methods;
iv) Brief outline of a timetable of work.
Please note that continuation of undergraduate projects will not be considered.


	
	Code review is a fundamental software engineering practice. In both industrial and educational settings, effective code review often depends on the availability of experienced software engineers who can identify issues that automated testing tools may miss.
Brunel Talent Marketplace (BTM) is a university-based software innovation and consulting initiative within the computer science department that delivers software engineering projects for external organisations through teams comprising academic experts and undergraduate and postgraduate students. Over the past three years, BTM has delivered projects involving web development, mobile applications, machine learning, data analytics, software testing, and AI-assisted software modernisation. These projects have highlighted the importance of code review and quality assurance activities, particularly in environments where access to experienced software engineers is limited.
Recent advances in Large Language Models (LLMs) have led to the emergence of AI software engineering agents capable of reviewing source code, identifying defects, suggesting refactorings, generating documentation, and detecting security vulnerabilities. While these technologies are attracting considerable industrial interest, there is limited empirical evidence regarding their effectiveness and limitations when compared with traditional human-led code reviews.

The aim of this project is to evaluate the effectiveness of AI-based software engineering agents in supporting automated code review and software quality assurance activities within real-world software development environments.

Objectives

By the end of the internship, the project will:
1. Adapt and operationalise a software quality issue taxonomy from the software engineering literature for use in AI-assisted code review evaluation.
2. Evaluate 2–3 state-of-the-art LLMs against the taxonomy using standardised prompts and benchmark software artefacts.
3. Compare AI-generated and human-generated code reviews using predefined measures based on the literature in objective 1.

The project will test the following hypotheses:

· H1: AI software engineering agents can identify a substantial proportion of software quality issues typically detected during human code reviews.
· H2: AI agents are more effective at identifying syntactic, structural, documentation, and coding-standard issues than domain-specific or architectural concerns.
· H3: A hybrid review process combining human reviewers and AI agents produces higher-quality review outcomes than either approach in isolation.

Methods, Experimental Design and Methods
The project will adopt an empirical software engineering research methodology. A corpus of software artefacts will be assembled from open-source software projects and anonymised software developed through previous BTM projects. These artefacts will be used to construct a taxonomy of software quality issues commonly identified during code reviews, including coding-standard violations, maintainability concerns, documentation deficiencies, testing gaps, security vulnerabilities, and architectural issues.
The student will conduct a review on software quality assurance, code review, and AI-assisted software engineering. Based on this review, an evaluation framework will be defined. LLMs will then be configured to perform automated code review tasks. Where appropriate, a lightweight prototype workflow will be developed to automate interactions between the models and software repositories.
The student will be embedded within an existing BTM software engineering team and supported by academic supervisors, two experienced developers, and senior student reviewers with industrial project experience. This structure provides access to software artefacts, review expertise, and development infrastructure while enabling the student to focus on experimental design, data collection, and analysis.
The study will evaluate AI-only and human-only review approaches using measures such as defect detection rate, precision, and severity of detected issues. Quantitative and qualitative analyses will be used to identify the strengths and limitations of AI-assisted code review and to develop recommendations for future software engineering practice.

Timetable

Weeks 1–2: Literature review, software artefact selection, adaptation of the software quality issue taxonomy, and experimental design.
Weeks 3–4: Development of the evaluation framework, preparation of benchmark datasets, standardised prompts, and human-review baselines.
Weeks 5–6: Experimental evaluation of 2–3 state-of-the-art LLMs, data collection, and comparative analysis against human reviews.
Weeks 7–8: Validation of findings, synthesis of results, reporting, dissemination of findings, and preparation of the final presentation.

Expected outputs include an adapted software quality issue taxonomy, a benchmark dataset, an empirical evaluation of AI-assisted code review, an evaluation framework for assessing AI-assisted code reviews, and recommendations for the effective adoption of AI software engineering agents within software development teams.



	Q3
	What techniques/training will the scholarship provide?  (no more than 150 words)

	The scholarship will provide training in empirical software engineering research, including literature review techniques, experimental design, data collection, and quantitative and qualitative analysis. The student will gain practical experience in software quality assurance, code review methodologies, and the evaluation of AI-assisted software engineering tools.
Technical training will include the use of Large Language Models (LLMs) for software engineering tasks, prompt engineering, benchmarking methodologies, software repository analysis, and modern development tools such as GitHub and automated review workflows.
The student will work within Brunel Talent Marketplace (BTM), collaborating with academic researchers and experienced student developers on real-world software projects. This will provide exposure to industrial software engineering practices, teamwork, technical communication, project management, and the dissemination of research findings through technical reports and presentations.




	Q4
	How does this research relate to work being carried out in the supervisor’s laboratory?  (no more than 100 words)

	Academic experts supporting BTM projects (e.g. Mahir Arzoky) are members of the Brunel Software Engineering Lab and will contribute software engineering expertise to this research. The project will generate empirical evidence and evaluation frameworks for AI-assisted code review, contributing to the Laboratory’s research interests.
Additionally, BTM provides a real-world environment in which AI software engineering agents can be studied within multidisciplinary teams delivering industrial projects. The findings will provide evidence on the impact of AI-assisted software engineering practices, contributing to the research interests of the academics affiliated with the Intelligent Digital Economy and Society Research Centre (e.g. Alan Serrano)



	Q5
	Please provide a short statement outlining the arrangements that will be put in place to supervise the student (no more than 200 words)

	

	The student will be embedded within an existing Brunel Talent Marketplace (BTM) software engineering team and will receive support from both academic and technical mentors throughout the internship. The project supervisor will meet with the student weekly to review progress, discuss findings, and agree on objectives for the following week. Day-to-day support will be provided through regular team meetings and access to the wider BTM development environment.
To ensure the project remains feasible within the internship period, the student will work alongside two experienced student developers and have access to academic experts in software engineering, AI, and software quality assurance. The supervision team will provide guidance on research methods, experimental design, data analysis, and technical implementation.
The student will maintain a project logbook and present progress updates at key milestones. The final outputs, including the evaluation framework, experimental results, and final report, will be reviewed by the supervision team before dissemination.
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