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Simyon Kuznets Kharkiv National University of Economics, Kharkiv

A SYSTEMATIC APPROACH TO COMPARATIVE ANALYSIS OF SOFTWARE
TESTING METHODS

Software quality assurance is one of the most
significant challenges confronting the modern IT
industry. Errors in software products not only lead to
direct financial losses but also diminish user
confidence, disrupt business operations, and weaken a
company's competitiveness in the market. A crucial
aspect of quality management is the testing process,
which helps identify defects at various stages of the
software product life cycle. However, selecting the
most effective testing approach can be challenging
because each method has its own advantages and
limitations. The effectiveness of a testing approach is
often influenced by the specific requirements of the
project at hand.

Manual testing is traditionally viewed as a
universal method for verifying software functionality,
user interface, and usability. Its primary advantages
include flexibility and the capacity to handle non-
standard or specific interaction scenarios. However,
this approach is also known to be labor-intensive and
to have a relatively low execution speed. Automated
testing greatly accelerates the verification process and
ensures consistent, repeatable results. However, it
requires a substantial initial investment to develop,
implement, and maintain test scenarios. Intelligent
testing, which leverages artificial intelligence and
machine learning, further improves quality control by
automating test generation, adapting to code changes,
and predicting potential defects. Nevertheless, this
approach is still in active development and comes with
challenges, including a high entry threshold,
dependence on the quality of the training data, and a
significant investment in computing infrastructure.

Under such conditions, a scientific problem
arises: the lack of a unified, comprehensive approach
to the rational selection and comparison of testing
methods that consider the characteristics of the
software product, available resources, customer
requirements, and the specifics of the project life cycle.
This necessitates the development of a systematic
methodology that would allow comparing different
types of testing according to objective criteria and
formulating practical recommendations for their most
appropriate and effective application.

The choice of technologies for exploring a
systematic approach to analyzing manual, automated,
and intelligent software testing is influenced by the
need to combine theoretical methods of systematic
analysis with practical tools. This combination ensures

efficient data processing, model development, and
evaluation of results.

To facilitate manual testing, we selected tools like
TestRail, Jira, and Redmine. These tools effectively
manage test documentation, test planning, and defect
tracking. For automated testing, we chose Selenium,
JUnit, and TestNG, all recognized industry standards
for developing and executing test scenarios.
Additionally, we incorporate Al-driven solutions such
as Testim, Mabl, and Applitools for intelligent testing.
These solutions are leverage machine learning
algorithms to automatically adjust tests in response to
application changes, minimize false positives, and
improve test stability.

Implementing a systematic approach to the
analysis of manual, automated, and intelligent software
testing involves a structured process that combines
theoretical training, data collection and processing,
modeling, and the practical evaluation of results. This
process has been developed with the specifics of the
selected technologies and methods, as well as the needs
of the modern IT market as of October 2025, in mind.

The first stage involves preparing and gathering
source data. This includes analyzing open sources,
particularly GitHub repositories, as well as reviewing
analytical reports from IBM and Google covering the
period from 2022 to 2025. Additionally, this stage
entails collecting information on test cases and their
results. The second stage consists of a comparative
analysis of different testing methods. The evaluation
criteria for this analysis include cost, defect detection
accuracy, and execution time. The third stage is
devoted to mathematical modeling of testing processes.
The fourth stage involves using machine learning
methods. The fifth stage involves conducting
experiments. Testing is performed on a real or model
project using selected tools: TestRail for manual
testing, Selenium for automated testing, and Testim for
intelligent testing. The study demonstrates that using a
systematic approach to analyze manual, automated,
and intelligent software testing is feasible.
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