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Abstract

The article explores the gap between academic training in software testing and the realities of working in
the industry. The results of hypothesis testing are presented in the form of a conversation. Using a dialogue between
a student, a professor, and a senior QA specialist as an example, key challenges faced by graduates in transitioning
from academic settings to real-world professional activities are discussed. The professor explains that the
university’s software testing course is based on systematic principles, covering core testing methodologies and
tools. Meanwhile, the experienced QA specialist provides practical examples, emphasizing the importance of
adaptability in dynamic work settings, where project requirements often shift in terms of time, budget, and scope.
The article focuses on how theory and practice in software testing can complement each other to achieve optimal
results, even with limited resources.
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Anjarna

Makanaza TeCTiiey CaNaChIHIAFBI TCOPIAIBIK JAWBIHIBIK MCH WHIYCTPHANAFHI MPAKTHKAIBIK MKYMBIC
IMAPTTAPBl APACHIHAAFHl ANMIAKTHIK KAPaCTHIPHLIAABL. [ HIOTe3amapasl TEKCEPY HOTIDKEICPl cyxOar TypiHAC
ycomburan. CryneHt, mpodeccop koHe QA ara MaMaHBI APACBIHAAFHI THAJTOT MBICAJBIHAA TYJCKTEPIIH OKY
AayIMTOPWACHIHAH KACIOM oOprara aybicy Ke3IHAErl HETI3rl KHBIHABIKTAPH TajkburaHaael. IIpodeccop
VHHBCPCHTCTTIH OargapiaMajblK KaMTAMACBI3 STVl TCCTLICY KYpPCHI JKYHCTl NMPHHOHOTCPIC HETI3ACITCHIH,
TECTINCYAIH HETI3T1 dAICTEMENEpl MEH KYPATIApbIH KAMTUTHIHEIH TyCiHAipeai. CoOHpIMEH KaTap, Toxipudem QA
MaMaHbI YaKbIT, OFOMKET JKOHE >KOOAHBIH ayKbIMBI JKHMI ©3TCPETIH JTUHAMHKAIBIK JKYMBIC >KarAaHIapbIHAA
HKCMILTIKTiH MAHBI3IBLIBIFBIH KOPCCTCTIH MPAKTHKAJIBIK MBICAIAPMEH Oomiceai. Makamaa meKTey pecyperap
JKAFJAMBIHIA TCOPHA MCH MPAKTHKAHBIH OaFgapiaMaiblK KAMTAMachl3 CTyAi TecTineyae Oip-OipiH Kamait
TOJBIKTHIPBII, OHTAWIIBI HOTHXKEIEPTE KO MKETKI3yTe O0IaThIHBIHA Oaca Ha3ap ayaapbLiaibl.

Kinr ce3nep: AxageMisuIbIK JaHbIHABIK, barmaprnamMaisik KaMTaMach!3 €Tyl TecTiney; CataHbIH MIbIHAWBI
sKarmaimapsr, Mxemainik; Teopus MEH PaKTHKA.
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AHHOTAITHSA

B cratbe paccMaTpuBacTCSA Pa3phIB MEXKAY TCOPCTHUCCKON MOATOTOBKOHW B OOIACTH TECTHPOBAHHUS H
MPAKTHYICCKUME YCIOBHSIME PaOOTHI B WHAYCTPUH. Pe3yIbTaThl MPOBEPKH THIIOTE3 IPEICTaBICHBI B (hopmate
uHTEPBBI0. Ha mpuMmepe amanora MekIy cTyJCHTOM, podeccopoM u cTapmmM criennamcToM QA obcyskaatores
KIIFOUCBBIC BBI30BBI, C KOTOPHIMH CTAIKUBAIOTCSI BBIITYCKHUKH ITPH MIEPEXO0E OT YUCOHBIX ay IUTOPHIl K PEabHOH
npo(eccHOHATBHOH AeaTenbHOCTH. [Ipodeccop 0OOBACHAET, KaK Kypc IO TECTHPOBAHHIO MPOTPAMMHOTO
oOecrmeueHus B YHHUBCPCUTCTEC CTPOUTCA HA CUCTCMHBIX INMPHHIHUIIAX W OXBATBHIBACT OCHOBHBIC MCTOJOJOTHH H
HHCTPYMEHTBI TECTHPOBAHMS. TeM BpEeMEHEM, ONBITHBIN criemuamucT QA AenuTcsS MpuMEpaMH W3 HMPAKTHKH,
NOAICPKUBAA BAXKHOCTD YMCHIA aAaNITHPOBATECA K AUHAMWYIHBIM YCIIOBHAM pa60T1>1, TAC IMMOCTOSIHHO MCHAKOTCS
TPcOOBAHHUS 1O BPEMCHH, OFOKCTY W MacmTady mpocekToB. OCHOBHOC BHHMAHHC YCICHO TOMY, KaK TCOPHI H
NPAKTHKA TCCTHPOBAHUA MOIYT pa60TaT1> BMCECTC A AOCTIOKCHWA HAWIyYIIHUX PE3YyJIbTATOB, HCCMOTPSA HaA
OTPaHUYCHUS B PECypcax.

Kmrouernie cioBa: Axamemmucckoe oOyucHue, Tectuposanue [10; Peammn orpacim, ATanTHBHOCTE;,
Teopus U MPaKTHKA.

INTRODUCTION

Software testing and quality assurance (QA) are the unsung heroes of the development
process. They ensure that the end product isn't just functional but reliable, secure, and efficient.
While theoretical knowledge about QA can be acquired through courses, the real challenge
comes in applying this theory to real-world projects where constraints like time, cost, and scope
constantly shift.

At North Kazakhstan University, the "Testing and Quality Assurance of Software" course
provides a solid foundation in QA methodologies and tools. However, how well does this theory
prepare students for the dynamic and high-pressure environment of modern software
development? Through a conversation between a student, a professor, and a senior QA
professional, this article explores the gap between academic preparation and real-world
application.

The article presents in the form of an interview the partial results of a large-scale study,
including conclusions obtained using expert assessments (Condorcet, Borda, Kemeny median
methods), as well as A/B testing using ANOVA analysis for parametric and non-parametric
comparison. This structured and iterative approach ensures a comprehensive analysis that
integrates theoretical considerations with empirical testing to address the research objectives
effectively.

THEORETICAL BASIS. METHODOLOGY

The research methodology comprises the following stages, all conducted iteratively to
refine hypotheses and improve the analysis at each step:

1. Collection and Identification of Alternatives (Indicators):

- Conducting interviews and/or brainstorming sessions to identify relevant indicators.

- Output: A comprehensive list of potentially relevant indicators [1, 2, 3, 4].
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2. Reduction of Alternatives:

- Reducing the dimensionality of the list using the Borda method to prioritize indicators
[1].

- The final dimensionality of the list is determined based on the context.

3. Ranking and Consolidation of Alternatives:

- Applying the Kemeny method to identify the consensus alternative [4].

- Using the Condorcet method to construct an ordered ranked list [1, 5].

4. Selection of Metrics and Hypothesis Formalization:

- Defining metrics that describe the indicators [6, 7, 8, 9, 10].

- Formalizing hypotheses for empirical testing [2, 11, 12, 13, 14].

5. A/B Hypothesis Testing (Context-Specific Application [11, 15, 16]):

- Testing the null hypothesis of no significant differences between results in two samples:

v’ Parametric tests: Student's t-test, Fisher's F-test for independent populations, G-test of
mean differences [2, 7, 17, 18].

v’ Nonparametric tests: Fisher's randomization test, Wilcoxon two-sample test, Mann-
Whitney U-test, binomial test for large samples (contingency table analysis 2%2), median test
[2, 19, 20].

- Analysis of Variance (ANOVA) to evaluate the effect of the studied factor levels:

v’ Parametric methods: Analysis of Variance (ANOVA), Bartlett's test, Cochran's G-test,
Scheffé's test [2, 15].

v’ Nonparametric methods: Kruskal-Wallis test, median test, Jonckheere-Terpstra test,
contingency table analysis (kxr) [2, 19, 20].

- Factor relationship analysis:

v Parametric methods: Pearson's correlation coefficient, covariance, multiple
correlation [11, 21].

v’ Nonparametric methods: Spearman's correlation coefficient, Kendall's tau,
concordance coefficient, Jaccard similarity index, Hamming metric [16].

6. Substantive Interpretation of Results:

- Conducting a qualitative analysis of expert assessments and statistical testing outcomes
[13, 14, 16].

- Developing recommendations based on statistically significant results [8].

The following methods were most frequently used:

- The Condorcet, Borda methods, and Kemeny median were selected due to the stability
of the expert group’s core despite variability in the composition of experts depending on the
context of each hypothesis. These methods account for disagreements and variability in
opinions, ensuring the correct aggregation of evaluations even when the group composition
changes. The Condorcet and Borda methods are suitable for processing ranked data, which is
crucial in the presence of diverse opinions and hypothesis contexts. The Kemeny median is
used to determine the “average” preference among multiple possible sequences, helping
identify the most common preferences among experts and “smooth out” disagreements.

- A/B testing (including ANOVA analysis) complements expert assessments by providing
objective quantitative measurements of the effects of different conditions. However, not all data
in the study met the assumptions for parametric tests (e.g., normal data distribution or
quantitative scale). In such cases, non-parametric tests were used as a more flexible alternative
for data analysis, as they do not require strict adherence to distribution or measurement scale.

The Kemeny median minimizes the total distance between a set of expert opinions in order
to obtain a median consensus opinion that deviates the least from the opinions of all experts.
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Let x;;, — represent the opinion of the i-th expert on the k-th issue, expressed as a rank or score
assigned by the i-th expert to k-th issue. The distance 7;; between the opinions of the i-th and

j-th experts on each k-th issue is measured as ri’]‘- = |xik — Xjk | The total distance between the
opinions of the i-th and j-th experts across all issues is calculated using the Manhattan norm as
follows: r;; = X k|xik — xjk|. The total disagreement of the i-th expert's opinion with all other
experts (i.e., disagreement with the group) is computed as: R; = X7y = X Y|k — Xjk |. The
consensus opinion x* is the opinion of the expert that exhibits the least disagreement with the
group, i.e. x* = arg miin R;.

The Borda Method. Assume that each expert has an individual preference order for a set
of alternatives A. If an expert prefers an alternative XE€A over an alternative yEA, this is denoted
as x>y. The individual preference order of an expert represents a permutation of the alternatives
arranged in order of preference. The collection of all individual preferences of the experts is
referred to as the preference profile of the experts. For a given preference profile, each
alternative is assigned points by an expert as follows: the alternative ranked last receives zero
points, the alternative ranked second-to-last receives one point, and so on. The alternative
ranked first receives (n—1) points from the expert, where n is the total number of alternatives.
The best alternative according to the Borda method is the one that accumulates the highest total
score from all experts.

The Condorcet Method. Despite the possibility of a paradox, the Condorcet method
remains widely recognized. The algorithm proceeds through the following steps:

1. Initialization. Let A = {al, a2,...,an} be a set of alternatives, and let there be a group
of experts, each with a preference order over all alternatives.

2. Pairwise Comparison. It is assumed that all alternatives are distinct. In practice, if
alternatives are identical, they can be merged or one of them can be excluded, as pairwise
comparisons of identical alternatives do not affect the outcome. For each pair of alternatives
(ai, aj), where i#], al€A, aJEA:

Count the number of experts who prefer ai over aj (denoted N(ai>aj)).
Count the number of experts who prefer aj over ai (denoted N(aj>ai)).
Determination of Pairwise Wins. For each pair (a1, aj)(a_i, a_j)(ai,aj):
If N(ai>aj)>N(aj>ai) alternative ai wins over aj.
If N(aj>ai)>N(ai>aj) alternative aj wins over ai.

4. Checking for a Condorcet Winner. If there exists an alternative ak €A that wins against
all other alternatives in pairwise comparisons, ak is considered the Condorcet winner.

5. Condorcet Paradox. If no alternative wins against all others (i.e., a preference cycle
arises, such as ai>aj>ak>ai), there is no Condorcet winner, and the algorithm cannot
unambiguously determine the most preferred alternative.

A/B Testing for Comparing Two Independent Samples with Identical Distributions (or
Equal Characteristics, e.g., Means):

For instance, a parametric Student's #-test with a formal null hypothesis (comparison
metric: population means) Hy = X; = X,, and a two-tailed alternative H; = X; # X,.
Depending on whether the variances are equal or unequal, the test statistic is given as t~N(0; 1),
where N(0;1) — denotes the standard normal distribution. At the predefined significance level
a, the alternative hypothesis H; is accepted if the calculated 7-statistic exceeds the critical value
to determined from the N(0;1) distribution table.

CAw s



M. Ko3blbaeB atbiHaarbl CKY XabapLubicbl /
BecTHUK CKY nmeHn M. Kosbi6aeBa. Ne 4 (64). 2024 217

ANOVA Analysis.

For the parametric test (analysis of variance), the data table consists of , where i =
1,k - arethe levels of factor A, j = 1,nt- the observation number for each level. The actual
Fisher criterion statistic F is calculated. Upon selecting a significance level a, we find the
critical value Fa from the F-distribution table such that, for degrees of freedom ki= k-1 and
k2=n-k, the following condition holds: P{1/Fak;kK2>F or F > Faki;k}=a

If the observed value of F exceeds Faki;ke, the null hypothesis is rejected, meaning the
factor has an effect on the result. Otherwise, the null hypothesis is not rejected, and it is
considered valid; i.e., at the significance level a, the sample means are statistically equal, and
the factor’s effect is not significant.

For the nonparametric Kruskal-Wallis test (with arbitrary alternatives), the data table
consists of rtj, where t = 1,k - denotes the levels of factor A, andj = 1,nl - denotes the
observation number within each level. The calculation of the test statistic for the null hypothesis
test, which assumes the equality of treatment effects on samples (with more than two samples)
with unknown but equal means, is as follows:

kr2
H= 2 7 1 3n+i)
n(n +1)i=™n,

where Ri, i =1 k - the sum of the ranks for the i-th group, k - is the number of groups,
k
n - the size of the i-th group, and n = ™ n - is the total number of observations. Under the
i=1
null hypothesis, the distribution of the statistic H with (k-1) degrees of freedom follows the chi-

squared distribution: H ~ %k 1. With a correction for tied ranks, the statistic is adjusted as:
Hadj = H —'Ztf/n, where t- represents the number of tied ranks (observations) within the i-
th group.

Calculation Tools: MS Excel [17, 26], SPSS [22, 23], and Python [24, 25] were used for
all statistical calculations, ensuring reliable and replicable results.

INTERPRETATION OF RESEARCH RESULTS FRAGMENTS
Introducing the Actors

The core of the research group consists of 2 SKU professors, employees "‘Smart
solution'": BA manager/solution architect (Eve) - 1 person, QA manager/Release manager - 1
person, Senior QA analyst/automation - 1 person, QA - 2 persons, QA analyst - 2 persons,
Junior QA- 1person, Senior BA - 2 persons, BA - 4 persons. Variable part employees ""SRB'":
Release manager - 1person, QAmanager- 1person, QAlead- 1person, Senior QA- 1 person,
automation specialist - 2 person, QA- 6 person, BA manager - 1person, Senior BA- 1person,
BA - 2 person.

In the course of a discussion between the participants - a student, a professor, and an
experienced QA specialist - the results of the research are synthesized. Key findings,
problematic issues, and potential IT solutions are discussed, enabling the alignment of
theoretical aspects of QA with the practical realities of the industry.

Student: A curious and motivated student at North Kazakhstan University, taking the
"Testing and Quality Assurance of Software' course. His goal is to understand how the theory
of QA aligns with actual industry practices.
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Professor: A seasoned professor at North Kazakhstan University. He emphasizes the
systemic nature of QA, showing how it connects with other disciplines and how QA
professionals fit into the broader software development lifecycle.

Eve: Eva is a Senior Business Analyst and Solution Architect at Smart Solution (Canada),
a software development company for banking systems. Her practical experience and university
education in “Information Technology in Economics, Business and Management” have helped
her excel in a variety of roles. Eve’s work bridges the worlds of QA, business analysis, and
solution architecture, allowing her to offer valuable insights into the day-to-day realities of QA
in a fast-paced development environment.

Example of Methodology Application Results

1. Based on expert interviews and surveys, a list of priority indicators for the research on
"Indicators for the successful integration of an IS graduate into the role of a tester" was formed:
{a) Theoretical knowledge and its adaptation to practice, b) Flexibility and adaptability in
conditions of limited information, ¢) System complexity and business significance analysis,
d) Automation process management, €¢) Work with functional and non-functional testing,
f) Ability to leverage the benefits of "shift-left" and continuous testing, g) Impact of time
constraints, h) Collaboration and communication, i) Specialization and new technologies, ...}

2. Using the Borda ranking method [1], the list was narrowed down to {a), b), d), f), h),
i)}.

3. A consensus-based "average" opinion of the experts on the key skills and indicators for
successful integration into work was identified [9], based on hiring experience and releasing
projects: the priorities are {b), a), d), f), h), 1)}.

4. Key metrics of the study [6, 7, 8]:

- Compliance with theoretical software quality standards: Share of test cases that comply
with ISO/IEC 25010 standards (%), Coverage level of theoretical requirements in test
documentation (%).

- Testing and quality assurance efficiency: Average number of detected defects per 1000
lines of code (Defect Density), Average time to detect and fix defects (Defect Detection
Efficiency); Share of repeating defects (%).

- Analysis of the level of practical application of theoretical approaches: Percentage of
testing methodologies used (e.g. TDD, BDD) in real projects (%); Level of test automation
(share of automated tests among all tests, %),

- Comparison of theoretical expectations and practical results: Difference between
predicted and actual quality metrics (e.g. performance, reliability, functionality); Average
execution time of test cases compared to theoretical estimates.

- Quality and completeness of test documentation: Level of compliance of checklists
and test cases with theoretical recommendations (%); Requirements Coverage Ratio.

- Education and training of specialists: Level of education: university, college, courses;
Percentage of employees certified in theoretical approaches (e.g. ISTQB); Level of employee
competencies assessed through testing of knowledge of theory and practical skills.

5. A/B testing was used to compare independent groups. The conclusions from A/B
testing were drawn with a confidence level not lower than 90%.

Understanding the Basics: From Theory to Practice

Student: “Professor, can you explain the key principles of testing and QA that we’re
learning in this course?”

Professor: “Certainly. The 'Testing and Quality Assurance of Software' course at North
Kazakhstan University is built on a systemic approach to QA. It's not just about learning how
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to test software, but understanding how QA integrates with other subjects like software
engineering, project management, and even statistics. For example, the lifecycle of software is
one of the main pillars we cover, and we look at it through three models: Waterfall, Agile, and
DevOps. Each model assigns different roles and responsibilities to QA.

We teach students about various testing methodologies, such as functional testing, non-
functional testing, usability testing, performance testing, and more. Automation is also a core
part of the course. Students learn which parts of QA can be automated, and we introduce tools
like Selenium, JUnit, and LoadRunner. Documentation is another area we cover extensively—
what a QA professional should deliver in terms of test plans, bug reports, and even project
estimates.

But QA is more than just testing against specifications. In our course, we also focus on
critical thinking and systemic problem-solving. QA professionals must understand the business
impact of their work, how software interacts with other systems, and even how data and
statistics come into play during quality assurance."

Eve: "From my experience, having a solid foundation in different testing methodologies
is crucial, especially as you begin to encounter more complex software systems. For instance,
in my current role at Smart Solution, where we develop banking software, we don’t just check
if the system works—we evaluate how a simple transaction on the front-end affects back-end
processes like general ledger entries, reporting, and customer notifications.

But there's a big difference between theory and practice. One of the challenges you'll face
in the real world is balancing thoroughness with project constraints. The 80/20 principle applies
perfectly here. The principle, originally an economic concept, suggests that 80% of the effects
come from 20% of the causes. In QA, 80% of bugs can often be found with just 20% of the
testing effort, while the remaining 20% of bugs may take 80% of your time to uncover and fix.
It’s not about perfection; it’s about knowing when to stop. One QA analyst I worked with was
incredibly thorough, sometimes too thorough. He would dive deep into areas outside the scope
of the ticket, such as looking at back-end reports and GL entries when the bug was just on a
front-end form. While his diligence uncovered valuable insights, it sometimes delayed the
current task unnecessarily. You need to know when to stop, balance quality against cost, and
prioritize what’s important."

Student: "We’ve been learning about different testing methodologies like functional and
non-functional testing. In real-world projects, how do you decide which methodology to use,
or are they often used together?"

Professor: "In theory, each methodology serves a distinct purpose. Functional testing
ensures that the software works as intended, while non-functional testing focuses on how the
system performs under certain conditions, such as speed or security. In real-world applications,
these methodologies are often used together. For example, you may start with functional testing
to ensure that core functionalities work as expected, then move into non-functional testing to
assess how the system handles stress or scales under load. The key is knowing how to prioritize
based on the project's needs and time constraints."

Eve: "In most real-world projects, you'll often use a combination of methodologies
depending on the context. Functional testing is essential to ensure that the software works as
intended, but non-functional testing, like performance testing, is just as critical, especially for
large systems like the ones we work on in banking.

For example, we have reports in our banking system and programs that update the
database, such as posting scheduled transactions or bill payments. Every time we make changes
related to these processes—whether it's adding fields to the bills framework or redesigning
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reports — QA doesn’t just test the new field or layout. We also conduct performance testing to
make sure that these changes don’t negatively impact the system's overall performance. This is
critical because even small changes can slow down transaction processing, which can have
significant consequences in a banking environment.

So, while functional and non-functional testing are distinct, they are often used together
to ensure both correctness and efficiency. In practice, knowing when and how much of each
type of testing to do is about balancing priorities, deadlines, and the potential risk to the system."

Tools and Methodologies: The Essentials and Real-World Application

Student: “Professor, what about the tools we’ve been learning? Are these the same tools
used in the industry, or should we expect to learn new tools once we start working?”

Professor: “Good question. In our course, we focus on foundational tools like Selenium
for automated testing, JUnit for unit testing, and LoadRunner for performance testing. These
tools are widely used across many industries, and learning how to use them gives students a
strong starting point. We also emphasize that the specific tools you use will often depend on the
company's needs, project requirements, and even team expertise.

Beyond the tools themselves, we teach methodologies. Whether you're working in a
Waterfall, Agile, or DevOps environment, the tools may vary, but the principles of testing
remain consistent. Understanding these principles will help you adapt to any tool in the future.”

Eve: "The tools you learn at university are a great foundation, but don’t get too attached
to them. The landscape of QA tools changes quickly. In the real world, you might be working
with a combination of new tools and legacy systems. For example, in Smart Solution, we often
customize tools or scripts to meet specific project needs, and this can differ from project to
project.

And remember, the best tools in the world won’t help if your environment doesn’t support
them. Sometimes, practical constraints, like shared environments, mean you must compromise.
Ideally, QA teams should have separate environments from developers to ensure clean testing.
But in practice, especially in smaller teams or fast-moving projects, you might have to share.
When that happens, it’s essential to have protocols in place. Everyone needs to clean up after
themselves, notify the team of any changes, and keep the process simple—if the protocol is too
convoluted, people won’t follow it."

Student: "In your experience, how quickly do new tools or technologies become standard
in the industry? Should I focus on mastering a few, or try to stay up to date with the latest tools?"

Professor: "This is a great question. Technology evolves rapidly, and while it’s important
to stay updated, you should focus on mastering core tools that have withstood the test of time,
like Selenium for automation or JUnit for unit testing. These tools give you a solid foundation
and are widely used across industries. However, don't stop there. Keep an eye on emerging
tools, but don't spread yourself too thin by trying to master everything. Your ability to adapt and
quickly learn new tools when required is what will set you apart."

Eve: "That’s spot-on. Tools change, but the principles behind testing remain consistent.
In my experience, at my previous company, there was a heavy emphasis on formal test plans
that outlined not only the tools but also the approach, scope, resources, roles, and timelines. For
example, a typical test plan included sections like:

v Test Objectives
Scope of Testing
Testing Resources
Test Environment

v
v
v
v Risks and Contingencies
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v Exit Criteria

We also had a very rigid release cycle — every six months. But at my current company,
things are more agile. We don’t spend much time on formalities; the QA team only documents
test cases to serve as proof during audits. The focus is on getting the work done, ensuring that
there are no critical errors, and moving fast with a release cycle every two months instead of
every six. It’s a much quicker pace, which means we focus on what’s essential and don't get
bogged down in over-documentation."

Challenges in QA: Theory vs. Reality

Student: “I sometimes get stuck on test cases during my assignments. Is this normal, and
how should I handle such situations?”

Professor: "Challenges are part of the learning process. It’s normal to feel overwhelmed,
especially when transitioning from theory to practice. My advice is to break problems down
into smaller, manageable parts. A good QA professional not only understands how to write test
cases but also how to analyze requirements and figure out what the software is supposed to do.
Testing isn't just about finding bugs; it's about understanding the intent behind the code and
verifying whether it meets the business's needs."

Eve: "In the real world, testing often begins with incomplete or high-level requirements.
You’ll rarely get the luxury of having everything neatly defined. This is something I had to learn
the hard way. No university course really prepared me for giving accurate time estimates in
such conditions. When BAs provide only high-level requirements, the company might not want
to spend resources on detailed analysis unless they’re certain the client will pay for it. As a QA,
you’re often expected to come up with estimates based on limited information.

My advice: learn to ask the right questions. If you don’t have enough details, flag it and
ask for more. But remember, there’s always pressure to deliver. You need to strike a balance
between getting enough information to test effectively and moving the project forward."

Student: How do time constraints impact the development process, particularly when it
comes to QA?

Professor: According to theory and industry best practices, time constraints should be
managed through careful project planning and prioritization. In an ideal scenario, all tasks,
including thorough testing, are allotted sufficient time to ensure quality. Timeboxing techniques
and setting clear milestones allow teams to focus on the most critical aspects first, ensuring that
essential components are completed on time. When under pressure, teams may need to prioritize
high-risk areas and use risk-based testing to allocate resources effectively. However, cutting
corners is always risky, especially in industries where quality is tied to legal or financial
consequences, such as banking.

Time constraints can create a significant impact on QA processes. QA teams often face
the pressure of ensuring that all major areas are tested while keeping up with deadlines. Risk-
based testing, where the highest priority is given to the most critical functionalities, is key in
such situations. The theory says that by focusing on high-risk areas first, the QA process can
still protect against major failures even when the timeline is compressed.

Eve: While perfect testing is ideal, in reality, we must always weigh the trade-off between
exhaustive testing and delivering on time. What matters most is focusing on the highest risk
areas to maintain both quality and client trust.

Nobody likes cutting corners, especially when real people’s money is involved. In our
case, if something goes wrong due to an error on our side, the penalties can be steep—our
company would have to pay compensation to our clients.
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Recently, we worked on a huge project where we needed to update our system to support
a 360-day year for interest accruals, which is a requirement in the Philippines. Our system was
set up for 365 and 366-day years, so this new requirement meant a major change. Interest
calculations are one of the most critical and central parts of any core banking system because
they define the income and expenses for credit unions and banks. They also have legal
implications for customers.

Here’s the tricky part: the code change itself involved just two lines, in two places. But
that tiny change required half the system to be retested! The QA team had to retest everything
from data entry, to how the values were displayed, to report generation, and even transaction
posting.

Of course, we couldn’t spend six months just on retesting, so the QA team worked closely
with the developers and BAs. They figured out which parts of the system used the shared code
and identified critical parts versus those that weren’t used as often. We had to see if there were
any safe corners to cut to deliver the project on time. This is where risk-based testing really
comes into play—identifying what’s mission-critical versus what we can afford to test less
thoroughly. But even then, we had to be very careful. After all, the last thing we want is to miss
something important when dealing with financial data

Student: Can you give an example of one of the challenges your company faced in real
life?

Eve: You know, planning is essential for any company. My company has a long-term
roadmap, spanning three years, and a short-term plan with yearly release cycles—we have six
of them per year. We try our best to schedule projects throughout the year, aligning them with
those six releases. The scheduling takes into account factors like complexity, client demand,
our internal product improvements, overall company goals, resource availability, and so on. It’s
not easy, given all the parameters involved.

But here’s the challenge: we develop banking software, which is highly regulated.
Regulators like the CRA (Canada's Tax Agency), FSRA, Bank of Canada, Bank of Jamaica, and
others often issue new regulations that our clients—credit unions and smaller banks—must
comply with. When that happens, it can completely disrupt our carefully planned schedule.
While we try to anticipate these possibilities, they can still catch us off guard.

For example, we had planned to release a significant enhancement to our mobile app,
allowing non-Canadian financial institutions (FIs) to top-up mobile phones through the app,
which integrates with our core banking system. However, in September, new must-have
regulations for income reporting were announced for both Canada and Jamaica. These
regulations needed to be implemented before the end of the year, forcing us to adjust our plans
and shift the release of the mobile app feature to accommodate the regulatory changes.

This kind of scenario is common in our field—balancing planned innovations with the
need to stay compliant with sudden, mandatory updates.

The Future of Testing and QA: What’s next?

Student: “What can we expect in the future of QA? What trends should we be paying
attention to?”

Professor: "The future of software testing and QA is rapidly evolving, driven by
technological advancements, increased automation, and the demand for more complex software
solutions. Here are some key trends and innovations that will shape the landscape in the coming
years:
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1. Increased Automation with Al and Machine Learning:

Automation is already playing a huge role in software testing, but the introduction of Al-
driven tools will revolutionize how we conduct tests. Al can help predict which areas of the
software are most likely to have bugs based on historical data. Machine learning algorithms can
also optimize regression testing by identifying which test cases are most crucial to execute.
However, automation doesn't mean testers will become obsolete — human oversight will always
be necessary to ensure that the tools are working as intended.

2. Shift-Left and Continuous Testing:

Testing is moving earlier into the software development lifecycle, a trend known as 'shift-
left' testing. Traditionally, QA teams were only involved after development was completed, but
now we see QA integrated into every phase, from requirements gathering to deployment.
Continuous testing in Agile and DevOps methodologies ensures that testing is a constant
process, providing quicker feedback and allowing teams to detect and resolve issues early.

3. Quality Assurance Beyond Testing:

As you’ve learned in the course, QA isn’t just about finding bugs—it’s about ensuring
the overall quality of the product, including performance, usability, and compliance. In the
future, QA teams will likely take on more responsibility in terms of ensuring that software meets
all regulatory and industry-specific standards, especially in fields like healthcare, finance, and
Al ethics. QA professionals will need to stay informed about changes in these industries to
guide teams through compliance and risk management.

4. Collaboration with Developers and Product Teams:

Cross-functional teams are becoming the norm, with QA analysts working closely with
developers, business analysts, and product managers. In this environment, soft skills like
communication, negotiation, and project management will be just as important as technical
skills. Testers need to collaborate on building not just functional software, but also software that
meets the strategic goals of the business.

5. Specialization in Emerging Areas:

With the rise of fields like blockchain, IoT (Internet of Things), and quantum computing,
QA roles will also need to evolve. Testers will have to specialize in these areas to understand
their unique challenges. For example, blockchain requires testing for both security and
performance, as well as ensuring that smart contracts work as intended. IoT introduces the
challenge of testing distributed networks of devices that need to operate reliably in real-time.
Quantum computing, though still in its infancy, will require testers who can handle completely
different architectures and paradigms of computation.”

Eve: "In my experience, automation will continue to expand, especially in areas like
regression testing. But don’t forget, there are still parts of QA that require a human touch.
Usability testing, for example, relies heavily on how real users interact with the software. Also,
as cybersecurity becomes more critical, security testing will play an even bigger role in the
future.

But a word of caution: while automation is great, it’s not a silver bullet. Automating
everything can lead to inefficiency. You need to weigh the cost of setting up automated tests
against the value they bring. The 80/20 rule applies here as well — sometimes, 20% of your
automated tests will catch 80% of the bugs. Focus on automating repetitive, high-value tasks,
but don’t over-automate just because you can."

Conclusion: Bridging Theory and Practice in QA

Professor: "In summary, we aim to equip you with a broad understanding of QA

principles, tools, and methodologies. However, as Eve highlighted, balancing the thoroughness
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of testing with project constraints is something that only comes with experience. You’ll need to
find that balance in your future roles, learning how to prioritize and optimize your approach
based on the context of the project.”

Eve: "Exactly. In reflecting on my journey from academia to the industry, I can
confidently say that while university taught me the fundamentals, it was the day-to-day
challenges in real projects that honed my skills. Learning when to adapt, how to ask the right
questions, and recognizing when 'good enough' is truly enough—these lessons come with
experience and are invaluable in the fast-paced world of software development."

In the end, while technologies may change, the fundamental skills of problem-solving,
communication, and a deep understanding of the software lifecycle will always be essential to
a successful QA career.

Professor: "In conclusion, preparing students for a career in QA requires a
comprehensive understanding of principles, tools, and methodologies, but the role’s evolving
nature also demands adaptability. As Eve emphasized, specialization and the adoption of new
technologies—such as Al, machine learning, and DevOps—are becoming indispensable.
Balancing theoretical rigor with practical application ensures our graduates are ready to meet
industry challenges while remaining open to continuous learning."

Eve: "Absolutely. From my own transition from academia to the industry, I've learned
that while theoretical foundations are crucial, the practical aspects—Ilike understanding CI/CD
pipelines, using Al for automation, and navigating the fast pace of real projects—are where true
growth happens. It’s essential to adapt quickly, ask critical questions, and embrace 'good
enough' solutions in the right contexts, especially with shifting priorities and constraints."

Final Reflection

Despite the rapid development of technologies, core competencies such as critical
thinking, collaboration, and understanding the software development lifecycle remain
foundational to a successful QA career. The balance between theoretical knowledge and
practical experience is not just an advantage, it is a necessity in this dynamic field.

Let us accept as an axiom: the expanding role of quality assurance specialists requires
mastering new technologies and methodologies, including Al-based automation, CI/CD
processes, and DevOps principles. A successful career in QA requires:

v Fundamental knowledge of CI/CD and DevOps practices to effectively integrate
testing into the development and quality maintenance process at all stages of the product
lifecycle.

v Skills in using Al for test automation and data analysis, enabling significant
improvements in testing efficiency and accuracy, as well as the ability to promptly identify
potential issues.

v Willingness to learn new tools and technologies, reflecting the ability to adapt to
changes and integrate innovative solutions into daily work.

Thus, the synergy between theoretical knowledge and practical experience, particularly
in the context of new technologies, is the key to successfully entering and advancing in the QA
profession.
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