SJIF Rating: 8.659 ISSN: 2582-3930

From Test Automation to Test Autonomy: The Evolution of QA in the Age of
GenAl

Harshit Dubey

Abstract

Quality Assurance (QA) has evolved significantly over the last two decades, yet many organizations remain caught
between manual testing and traditional automation. Even with Selenium, CI/CD pipelines, and cloud execution
platforms, most test processes rely heavily on human effort for script creation, maintenance, triage, and reporting.

Generative Al (GenAl) introduces a new frontier—GenAl-assisted testing, where Al supports testers in designing test
cases, generating scripts, preparing test data, and summarizing defects. Looking ahead, Agentic AI enables Test
Autonomy, where testing becomes goal-driven and self-directed.

This paper explores the journey from manual testing to test autonomy, highlights key technologies, outlines benefits and
risks, and proposes a practical roadmap for adoption.

Introduction

Modern software delivery cycles continue to shrink, increasing the demand for faster releases. While automation
accelerates execution, testers still dedicate substantial effort to interpreting requirements, designing test cases, creating
automation scripts, maintaining frameworks, triaging defects, and re-running validations.

GenAl reduces manual effort by assisting in these tasks, while Agentic Al promises autonomous, goal-driven testing in
the future.

Limitations of Traditional Test Automation
Despite its advantages, traditional automation presents several challenges:
. High Maintenance Overhead — Ul and API changes frequently break scripts, requiring human intervention.

. Limited Intelligence — Automation cannot interpret ambiguous requirements, generate missing test cases, or
adapt to unexpected outcomes.

. Manual Orchestration — Humans still plan regression cycles, schedule runs, analyze results, and manage
environments.
. Limited Coverage for Edge Cases — Negative scenarios, stress testing, and unexpected user behaviors are

rarely handled automatically.

These constraints make traditional approaches increasingly unsustainable as release cycles accelerate.
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QA Maturity Model

Level Name Description

1 Manual Testing  Fully human-driven; slow, error-prone, high effort.
Scripted . . . . . .

2 . Selenium or PyTest scripts; human-designed and executed; maintenance-intensive.
Automation

3 Enhanced Improved automation practices, such as modular frameworks, reusable functions, and data-
Automation driven tests; humans remain in control.

4 GenAl-Assisted  Generative Al (e.g., MS Copilot) generates test cases, scripts, test data, and defect

Testing summaries; humans oversee execution and decisions.

Agentic Al plans, executes, analyzes, and self-corrects testing; humans supervise and
5 Test Autonomy . . . . .
validate; testing becomes continuous, adaptive, and goal driven.

This model illustrates the progression from fully manual processes to fully autonomous testing systems.

GenAl-Assisted Testing

GenAl-Assisted Testing enhances productivity by supporting testers in generating test cases, automation scripts, data
combinations, and defect summaries. Humans retain control over execution, approvals, and decision-making, ensuring
reliability while benefiting from efficiency gains.

Example such as:
. Manual testing combined with Selenium automation in Visual Studio

. MS Copilot to generate test cases and automation scripts

Test Autonomy and Agentic Al

Test Autonomy occurs when Al systems independently plan, execute, and analyze tests based on goals rather than pre-
written scripts.

Agentic Al capabilities include:

. Autonomous test planning and execution

. Environment selection and CI/CD triggering
. Failure classification and triage

. Self-healing automation scripts

. Reporting and dashboards

Humans provide oversight and governance, ensuring safe adoption and compliance.
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Architecture for Semi/Full Autonomy

A reference architecture for adopting Agentic Al in QA includes:

. Requirements Agent — Converts user stories into test coverage and test cases

. Test Design Agent — Generates functional, edge-case, and negative tests

o Execution Agent — Runs Selenium/PyTest tests, triggers pipelines, and manages environments
. Analysis & Triage Agent — Classifies failures and identifies root causes

. Reporting Agent — Generates dashboards, Jira tickets, and stakeholder reports

Benefits of GenAl-Assisted and Autonomous Testing

. Increased Productivity: Automates repetitive tasks, freeing testers for strategic work
. Faster Release Cycles: Reduces regression cycle times from day to hours

. Improved Coverage: Al suggests scenarios that humans may overlook

. Cost Reduction: Decrease in maintenance and human effort

. Continuous Testing: Enables testing across multiple environments 24x7

Challenges and Risks

. Al Hallucinations: Incorrect or misleading test steps and scenarios

. Trust and Oversight: Human supervision remains essential

. Data Security and Compliance: Sensitive data must be protected when using Al

. Change Adoption: QA teams may resist automation replacing manual effort

. Tool Integration Complexity: Integrating Al with CI/CD, cloud platforms, and testing frameworks require

careful engineering

Roadmap for Adoption
. Phase 1 — GenAl-Assisted Testing: Use tools like Copilot to generate test cases, scripts, and documentation
o Phase 2 — Enhanced Automation Practices: Introduce modular frameworks, reusable functions, and data-

driven tests
. Phase 3 — Semi-Autonomous Testing: Agents trigger tests, analyze results, and generate dashboards

. Phase 4 — Full Autonomy: Multi-agent systems manage testing end-to-end; humans supervise and validate
outcomes

Impact on QA Roles
Future QA roles will emphasize oversight and strategy rather than execution. Examples include:

. Al Test Strategist
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. Agent Orchestrator
. Prompt QA Specialist
. Quality Insights Analyst

Testers shift to risk-based validation, ethical oversight, and test strategy, focusing on higher-level analytical tasks.

Conclusion

QA is evolving from manual and scripted automation toward GenAl-assisted testing, and further to Agentic AI-driven
test autonomy. Organizations that embrace this evolution can achieve continuous testing, broader coverage, reduced
human effort, and smarter, more strategic QA processes.

The transition to autonomous testing marks the beginning of a new era in software quality engineering.
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