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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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Андатпа
Мақалада тестілеу саласындағы теориялық дайындық пен индустриядағы практикалық жұмыс 

шарттары арасындағы алшақтық қарастырылады. Гипотезаларды тексеру нәтижелері сұхбат түрінде 
ұсынылган. Студент, профессор және QA ага маманы арасындағы диалог мысалында түлектердің оқу 
аудиториясынан кәсіби ортаға ауысу кезіндегі негізгі қиындықтары талқыланады. Профессор 
университеттің бағдарламалық қамтамасыз етуді тестілеу курсы жүйелі принциптерге негізделгенін, 
тестілеудің негізгі әдістемелері мен құралдарын қамтитынын түсіндіреді. Сонымен қатар, тәжірибелі QA 
маманы уақыт, бюджет және жобаның ауқымы жиі өзгеретін динамикалық жұмыс жағдайларында 
икемділіктің маңыздылыгын көрсететін практикалық мысалдармен бөліседі. Мақалада шектеулі ресурстар 
жагдайында теория мен практиканың бағдарламалық қамтамасыз етуді тестілеуде бір-бірін қалай 
толықтырып, оңтайлы нәтижелерге қол жеткізуге болатынына баса назар аударылады.

Кілт сөздер: Академиялық дайындық; Багдарламалық қамтамасыз етуді тестілеу; Саланың шынайы 
жагдайлары; Икемділік; Теория мен практика.
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Аннотация
В статье рассматривается разрыв между теоретической подготовкой в области тестирования и 

практическими условиями работы в индустрии. Результаты проверки гипотез представлены в формате 
интервью. На примере диалога между студентом, профессором и старшим специалистом QA обсуждаются 
ключевые вызовы, с которыми сталкиваются выпускники при переходе от учебных аудиторий к реальной 
профессиональной деятельности. Профессор объясняет, как курс по тестированию программного 
обеспечения в университете строится на системных принципах и охватывает основные методологии и 
инструменты тестирования. Тем временем, опытный специалист QA делится примерами из практики, 
подчеркивая важность умения адаптироваться к динамичным условиям работы, где постоянно меняются 
требования по времени, бюджету и масштабу проектов. Основное внимание уделено тому, как теория и 
практика тестирования могут работать вместе для достижения наилучших результатов, несмотря на 
ограничения в ресурсах.

Ключевые слова: Академическое обучение; Тестирование ПО; Реалии отрасли; Адаптивность; 
Теория и практика.

INTRODUCTION
S o ftw a r e  te s t in g  an d  q u a lity  a ssu ra n ce  (Q A )  are th e  u n su n g  h e r o e s  o f  th e  d e v e lo p m e n t  

p r o c e ss . T h e y  en su r e  th a t th e  en d  p ro d u c t isn 't  j u s t  fu n c t io n a l b u t r e lia b le , se cu re , an d  e f f ic ie n t.  
W h ile  th e o r e tic a l k n o w le d g e  a b o u t Q A  ca n  b e  a cq u ired  th r o u g h  c o u r se s , th e  rea l c h a lle n g e  
c o m e s  in  a p p ly in g  th is  th e o r y  to  r e a l-w o r ld  p r o je c ts  w h e r e  co n stra in ts  l ik e  t im e , c o s t , an d  s c o p e  
c o n sta n tly  sh ift.

A t  N o r th  K a z a k h sta n  U n iv e r s ity , th e  " T estin g  an d  Q u a lity  A ssu r a n c e  o f  S o ftw a re"  c o u r se  
p r o v id e s  a so lid  fo u n d a tio n  in  Q A  m e th o d o lo g ie s  an d  to o ls .  H o w e v e r , h o w  w e l l  d o e s  th is  th e o ry  
p rep are stu d en ts  fo r  th e  d y n a m ic  an d  h ig h -p r e s su r e  e n v ir o n m e n t o f  m o d e rn  so ftw a r e  
d e v e lo p m e n t?  T h ro u g h  a c o n v e r sa t io n  b e tw e e n  a stu d en t, a p ro fesso r , an d  a s e n io r  Q A  
p r o fe s s io n a l, th is  a r tic le  e x p lo r e s  th e  gap  b e tw e e n  a c a d e m ic  p rep a ra tio n  an d  r e a l-w o r ld  
a p p lica tio n .

T h e  a rtic le  p r e se n ts  in  th e  fo rm  o f  an  in te r v ie w  th e  partia l r e su lts  o f  a la r g e - s c a le  stu d y , 
in c lu d in g  c o n c lu s io n s  o b ta in e d  u s in g  e x p er t a s s e s s m e n ts  (C o n d o r c e t, B o r d a , K e m e n y  m e d ia n  
m e th o d s ) , a s w e l l  a s A /B  te s t in g  u s in g  A N O V A  a n a ly s is  fo r  p a ra m etr ic  an d  n o n -p a ra m etr ic  
c o m p a r iso n . T h is  stru ctu red  an d  ite r a tiv e  a p p ro a ch  e n su re s  a c o m p r e h e n s iv e  a n a ly s is  that  
in te g ra tes  th e o r e tic a l c o n s id e r a tio n s  w ith  em p ir ic a l te s t in g  to  a d d r ess  th e  re se a rch  o b je c t iv e s  
e f f e c t iv e ly .

THEORETICAL BASIS. METHODOLOGY
T h e re se a rch  m e th o d o lo g y  c o m p r ise s  th e  f o l lo w in g  s ta g e s , all c o n d u c te d  ite r a tiv e ly  to  

r e f in e  h y p o th e s e s  an d  im p r o v e  th e  a n a ly s is  at ea c h  step:
1. Collection and Identification o f  Alternatives (Indicators):
- C o n d u c tin g  in te r v ie w s  a n d /o r  b r a in sto r m in g  s e s s io n s  to  id e n tify  r e le v a n t  in d ica to rs .
- O utput: A  c o m p r e h e n s iv e  l is t  o f  p o te n t ia lly  r e le v a n t  in d ic a to r s  [1 , 2 , 3 , 4 ].
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2 . Reduction o f  Alternatives:
- R e d u c in g  th e  d im e n s io n a lity  o f  th e  l is t  u s in g  th e  B o r d a  m e th o d  to  p r io r it ize  in d ica to rs

[1 ].
- T h e  f in a l d im e n s io n a lity  o f  th e  l is t  is  d e ter m in ed  b a se d  o n  th e  c o n tex t.
3 . Ranking and Consolidation o f  Alternatives:
- A p p ly in g  th e  K e m e n y  m e th o d  to  id e n tify  th e  c o n s e n s u s  a lter n a tiv e  [4 ].
- U s in g  th e  C o n d o r c e t  m e th o d  to  c o n stru c t an  ord ered  ra n k ed  l is t  [1 , 5 ].
4 . Selection o f  Metrics and Hypothesis Formalization:
- D e f in in g  m e tr ic s  th a t d e sc r ib e  th e  in d ic a to r s  [6 , 7 , 8 , 9 , 10].
- F o r m a liz in g  h y p o th e s e s  fo r  em p ir ica l te s t in g  [2 , 11, 12 , 13 , 14 ].
5. A/B Hypothesis Testing (C o n te x t -S p e c if ic  A p p lic a t io n  [1 1 , 15 , 16]):
- T e stin g  th e  n u ll h y p o th e s is  o f  n o  s ig n if ic a n t  d iffe r e n c e s  b e tw e e n  r e su lts  in  t w o  sa m p les:
S  Parametric tests: S tu d en t's t -te s t , F ish er 's  F -te s t  fo r  in d e p e n d e n t  p o p u la tio n s , G -te s t  o f

m e a n  d iffe r e n c e s  [2 , 7 , 17 , 18].
S  Nonparametric tests:  F ish er 's  r a n d o m iz a tio n  te st , W ilc o x o n  tw o -s a m p le  te s t , M a n n -  

W h itn e y  U -te s t ,  b in o m ia l te s t  fo r  la r g e  sa m p le s  (c o n t in g e n c y  ta b le  a n a ly s is  2 * 2 ) ,  m e d ia n  te s t  
[2 , 19 , 2 0 ] .

- A n a ly s is  o f  V a r ia n ce  (A N O V A ) to  e v a lu a te  th e  e f f e c t  o f  th e  s tu d ie d  fa c to r  le v e ls :
S  Parametric m eth o d s: A n a ly s is  o f  V a ria n ce  (A N O V A ), B artle tt's  te st , C o ch ra n 's  G -te s t , 

S c h e ffe 's  te s t  [2 , 15 ].
S  Nonparametric m eth o d s: K r u sk a l-W a llis  te s t , m e d ia n  test, J o n ck h e ere -T er p str a  test, 

c o n t in g e n c y  ta b le  a n a ly s is  (k * r )  [2 , 19 , 2 0 ] .
- F a c to r  re la t io n sh ip  a n a ly s is:
S  Parametric m eth o d s: P ea r so n 's  co r re la tio n  c o e f f ic ie n t ,  c o v a r ia n c e , m u lt ip le  

co r re la tio n  [11 , 2 1 ] .
S  Nonparametric m eth o d s: S p earm an 's co r re la tio n  c o e f f ic ie n t ,  K e n d a ll's  tau, 

c o n c o r d a n c e  c o e f f ic ie n t ,  Jaccard  s im ila r ity  in d e x , H a m m in g  m e tr ic  [1 6 ].
6 . S u b sta n tiv e  In terp reta tion  o f  R esu lts:
- C o n d u c tin g  a q u a lita t iv e  a n a ly s is  o f  e x p er t a s s e s s m e n ts  an d  sta tis tica l te s t in g  o u tc o m e s  

[1 3 , 14 , 16].
- D e v e lo p in g  r e c o m m e n d a t io n s  b a se d  o n  s ta tis t ic a lly  s ig n if ic a n t  r e su lts  [8 ].
T h e  f o l lo w in g  m e th o d s  w e r e  m o s t  fr e q u e n tly  u sed :
- The Condorcet, Borda methods, and Kemeny median w e r e  s e le c te d  d u e  to  th e  s ta b ility  

o f  th e  e x p er t g r o u p ’s co r e  d e sp ite  v a r ia b ility  in  th e  c o m p o s it io n  o f  e x p e r ts  d e p e n d in g  o n  th e  
c o n te x t  o f  ea c h  h y p o th e s is .  T h e s e  m e th o d s  a c c o u n t fo r  d isa g r e e m e n ts  an d  v a r ia b il ity  in  
o p in io n s , e n su r in g  th e  co r re c t  a g g r e g a tio n  o f  e v a lu a t io n s  e v e n  w h e n  th e  g ro u p  c o m p o s it io n  
c h a n g e s . T h e  C o n d o r c e t  an d  B o r d a  m e th o d s  are su ita b le  fo r  p r o c e s s in g  ra n k ed  d ata , w h ic h  is  
cru c ia l in  th e  p r e s e n c e  o f  d iv e r se  o p in io n s  an d  h y p o th e s is  c o n te x ts . T h e  K e m e n y  m e d ia n  is  
u se d  to  d e ter m in e  th e  “ a v e r a g e ” p r e fe r e n c e  a m o n g  m u lt ip le  p o s s ib le  s e q u e n c e s , h e lp in g  
id e n tify  th e  m o s t  c o m m o n  p r e fe r e n c e s  a m o n g  e x p e r ts  an d  “ sm o o th  o u t” d isa g r e e m e n ts .

- A/B testing (including ANOVA analysis) c o m p le m e n ts  e x p e r t a s s e s s m e n ts  b y  p r o v id in g  
o b je c t iv e  q u a n tita tiv e  m e a su r e m e n ts  o f  th e  e f f e c ts  o f  d iffe r e n t c o n d it io n s . H o w e v e r , n o t  a ll data  
in  th e  stu d y  m e t  th e  a ssu m p tio n s  fo r  p a ra m etr ic  te s ts  ( e .g .,  n o rm a l d ata  d istr ib u tio n  or  
q u a n tita tiv e  sc a le ) . In  su c h  c a s e s , n o n -p a r a m e tr ic  te s t s  w e r e  u se d  a s a m o r e  f le x ib le  a ltern a tiv e  
fo r  d ata  a n a ly s is , a s th e y  d o  n o t  req u ire  str ic t a d h e r e n c e  to  d istr ib u tio n  or m e a su r e m e n t sc a le .

The Kemeny median m in im iz e s  th e  to ta l d is ta n c e  b e tw e e n  a se t  o f  e x p e r t  o p in io n s  in  ord er  
to  o b ta in  a m e d ia n  c o n s e n s u s  o p in io n  th a t d e v ia te s  th e  le a s t  fro m  th e  o p in io n s  o f  a ll ex p er ts .
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Let х ік -  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 between the opinions of the i-th and 
j-th experts on each k-th issue is measured as rjj = \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: rtj = — Xjk \. The total disagreement of the i-th expert's opinion with all other
experts (i.e., disagreement with the group) is computed as: Rt = £ fc\xjfc — Xjk \. The
consensus opinion x* is the opinion of the expert that exhibits the least disagreement with the 
group, i.e. x* = arg minftj.

І
The Borda Method. Assume that each expert has an individual preference order for a set 

of alternatives A. If an expert prefers an alternative x£A over an alternative y£ A, 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 M ethod . Despite the possibility of a paradox, the Condorcet method 
remains widely recognized. The algorithm proceeds through the following steps:

1. Initialization. Let A = {a1, 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 ĵ, ai£A, aj£A:

s  Count the number of experts who prefer ai over aj (denoted N(ai>aj)).
s  Count the number of experts who prefer aj over ai (denoted N(aj>ai)).
3. Determination of Pairwise Wins. For each pair (ai, aj)(a_i, a_j)(ai,aj):
s  If N(ai>aj)>N(aj>ai) alternative ai wins over aj.
s  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 fo r  Comparing Two Independent Samples with Identical Distributions (or 
Equal Characteristics, e.g., Means):

For instance, a parametric Student's t-test with a formal null hypothesis (comparison 
metric: population means) H0 = x x = x2, and a two-tailed alternative Hx = х х Ф x 2. 
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 Ях is accepted if the calculated t-statistic exceeds the critical value 
ta determined from the N(0;1) distribution table.
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ANOVA Analysis.
For the parametric test (analysis of variance), the data table consists of , where i =

1, к  -  are the 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/Fa;ki;k2 > F or F > Fa;ki;k2 }=a

If the observed value of F exceeds Fa;ki;k2, 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, к  -  denotes the levels of factor A, and j  = 1, n l -  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:

H = 12 k r 2

n(n + l ) i=J n,
Z _ J_ _ 3(n + i )

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 — ' Z t f / 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 -  1 person, Senior BA -  2 persons, BA -  4 persons. Variable part employees "SRB": 
Release manager -  1 person, QA manager -  1 person, QA lead -  1 person, Senior QA -  1 person, 
automation specialist -  2 person, QA -  6 person, BA manager -  1 person, Senior BA -  1 person, 
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  s e a so n e d  p r o fe s so r  at N o r th  K a z a k h sta n  U n iv e r s ity . H e  e m p h a s iz e s  th e  
s y s te m ic  n atu re o f  Q A , s h o w in g  h o w  it  c o n n e c ts  w ith  o th er  d is c ip lin e s  an d  h o w  Q A  
p r o fe s s io n a ls  f it  in to  th e  b ro a d er  so ftw a r e  d e v e lo p m e n t  l i f e c y c le .

Eve: E v a  is  a S e n io r  B u s in e s s  A n a ly s t  an d  S o lu t io n  A r c h ite c t  at S m art S o lu t io n  (C a n a d a ), 
a so ftw a r e  d e v e lo p m e n t  c o m p a n y  fo r  b a n k in g  sy s te m s . H e r  p ra ctic a l e x p e r ie n c e  an d  u n iv e r s ity  
e d u c a tio n  in  “ In fo r m a tio n  T e c h n o lo g y  in  E c o n o m ic s ,  B u s in e s s  an d  M a n a g e m e n t” h a v e  h e lp e d  
h er  e x c e l  in  a v a r ie ty  o f  r o le s . E v e ’ s w o r k  b r id g e s  th e  w o r ld s  o f  Q A , b u s in e s s  a n a ly s is , and  
so lu t io n  a rch itectu re , a l lo w in g  h er  to  o f fe r  v a lu a b le  in s ig h ts  in to  th e  d a y -to -d a y  r e a lit ie s  o f  Q A  
in  a fa s t-p a c e d  d e v e lo p m e n t  en v ir o n m en t.

Example of Methodology Application Results
1. B a s e d  o n  e x p er t in te r v ie w s  an d  su r v e y s , a l is t  o f  p r io r ity  in d ic a to r s  fo r  th e  re se a rch  on  

" Ind icators fo r  th e  s u c c e s s fu l in te g ra tio n  o f  an  IS  gra d u a te  in to  th e  ro le  o f  a tester"  w a s  form ed :  
{ a )  T h e o r e t ic a l k n o w le d g e  an d  its  a d a p ta tio n  to  p ra ctice , b )  F le x ib i l i t y  an d  a d a p ta b ility  in  
c o n d it io n s  o f  l im ite d  in fo r m a tio n , c )  S y s te m  c o m p le x ity  an d  b u s in e s s  s ig n if ic a n c e  a n a ly s is ,  
d ) A u to m a tio n  p r o c e s s  m a n a g e m e n t, e )  W o r k  w ith  fu n c tio n a l an d  n o n -fu n c tio n a l te s t in g ,  
f )  A b il ity  to  le v e r a g e  th e  b e n e f its  o f  " sh ift-le ft"  an d  c o n t in u o u s  te s t in g , g )  Im p a c t o f  t im e  
co n stra in ts , h ) C o lla b o r a tio n  an d  c o m m u n ic a t io n , i)  S p e c ia liz a t io n  an d  n e w  te c h n o lo g ie s ,  ...}

2 . U s in g  th e  B o r d a  ra n k in g  m e th o d  [1 ], th e  l is t  w a s  n a rro w e d  d o w n  to  {a ) , b ), d ), f ) , h ), 
i ) } .

3 . A  c o n s e n s u s -b a s e d  "average" o p in io n  o f  th e  e x p e r ts  o n  th e  k e y  s k ills  an d  in d ic a to r s  fo r  
s u c c e s s fu l in te g ra tio n  in to  w o r k  w a s  id e n tif ie d  [9 ], b a se d  o n  h ir in g  e x p e r ie n c e  an d  r e le a s in g  
p rojects: th e  p r io r it ie s  are {b ), a ), d ), f ) , h ), i ) } .

4 . K e y  m e tr ic s  o f  th e  stu d y  [6 , 7 , 8]:
- C o m p lia n c e  w ith  th e o r e tic a l so ftw a r e  q u a lity  standards: S h are o f  t e s t  c a s e s  th a t c o m p ly  

w ith  IS O /IE C  2 5 0 1 0  stan d ard s (% ); C o v e r a g e  le v e l  o f  th e o r e tic a l re q u ir em en ts  in  te s t  
d o c u m e n ta tio n  (% ).

- T e s t in g  an d  q u a lity  a ssu ra n ce  e f f ic ie n c y :  A v e r a g e  n u m b e r  o f  d e te c te d  d e fe c ts  p er  1 0 0 0  
l in e s  o f  c o d e  ( D e fe c t  D e n s ity );  A v e r a g e  t im e  to  d e te c t  an d  f ix  d e fe c ts  ( D e fe c t  D e te c t io n  
E ff ic ie n c y ) ;  S h are o f  re p e a tin g  d e fe c ts  (% ).

- A n a ly s is  o f  th e  le v e l  o f  p ra ctica l a p p lic a t io n  o f  th e o r e tic a l ap p ro a ch es: P e r c e n ta g e  o f  
te s t in g  m e th o d o lo g ie s  u se d  (e .g . T D D , B D D )  in  rea l p ro jec ts  (% ); L e v e l o f  te s t  a u to m a tio n  
(sh a re  o f  a u to m a te d  te s ts  a m o n g  a ll te s ts , % );

- C o m p a r iso n  o f  th e o r e tic a l e x p e c ta t io n s  an d  p ra ctica l resu lts: D if fe r e n c e  b e tw e e n  
p red ic te d  an d  actu a l q u a lity  m e tr ic s  (e .g . p er fo r m a n ce , r e lia b ility , fu n c t io n a lity );  A v e r a g e  
e x e c u t io n  t im e  o f  te s t  c a s e s  c o m p a re d  to  th e o r e tic a l e s tim a te s .

- Q u a lity  an d  c o m p le te n e s s  o f  te s t  d o cu m e n ta tio n : L e v e l o f  c o m p lia n c e  o f  c h e c k lis t s  
an d  te s t  c a s e s  w ith  th e o r e tic a l r e c o m m e n d a t io n s  (% ); R e q u ir e m e n ts  C o v e r a g e  R a tio .

- E d u c a tio n  an d  tra in in g  o f  sp e c ia lis ts :  L e v e l o f  ed u ca tio n : u n iv e r s ity , c o l le g e ,  co u rses;  
P e r c e n ta g e  o f  e m p lo y e e s  c e r t if ie d  in  th e o r e tic a l a p p r o a ch es  (e .g . IS T Q B ); L e v e l o f  e m p lo y e e  
c o m p e te n c ie s  a s s e s s e d  th ro u g h  te s t in g  o f  k n o w le d g e  o f  th e o r y  an d  p ra ctica l sk ills .

5. A /B  te s t in g  w a s  u se d  to  c o m p a re  in d e p e n d e n t  g ro u p s. T h e  c o n c lu s io n s  fro m  A /B  
te s t in g  w e r e  d raw n  w ith  a c o n f id e n c e  le v e l  n o t  lo w e r  th an  90% .

Understanding the Basics: From Theory to Practice
Student: “P r o fe s so r , ca n  y o u  e x p la in  th e  k e y  p r in c ip le s  o f  te s t in g  an d  Q A  th a t w e ’re 

le a r n in g  in  th is  c o u r s e ? ”
Professor: “ C erta in ly . T h e  'T estin g  an d  Q u a lity  A ssu r a n c e  o f  S o ftw a re ' c o u r se  at N o rth  

K a z a k h sta n  U n iv e r s ity  is  b u ilt  o n  a s y s te m ic  a p p ro a ch  to  Q A . It's n o t  ju s t  a b o u t le a r n in g  h o w
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to  te s t  so ftw a r e , b u t u n d e r sta n d in g  h o w  Q A  in te g ra tes  w ith  o th e r  su b je c ts  l ik e  so ftw a r e  
e n g in e e r in g , p ro jec t  m a n a g e m e n t, an d  e v e n  sta tis tic s . F o r  e x a m p le , th e  l i f e c y c le  o f  so ftw a r e  is  
o n e  o f  th e  m a in  p illa r s  w e  co v e r , an d  w e  lo o k  at it  th ro u g h  th r ee  m o d e ls :  W a ter fa ll, A g ile ,  and  
D e v O p s . E a c h  m o d e l a s s ig n s  d iffe r e n t r o le s  an d  r e s p o n s ib il it ie s  to  Q A .

W e te a c h  stu d en ts  a b o u t v a r io u s  te s t in g  m e th o d o lo g ie s ,  su c h  as fu n c tio n a l te s t in g , n o n ­
fu n c tio n a l te s t in g , u s a b il ity  te s t in g , p e r fo r m a n c e  te s t in g , an d  m o re . A u to m a tio n  is  a lso  a co r e  
part o f  th e  co u rse . S tu d e n ts  learn  w h ic h  parts o f  Q A  ca n  b e  a u to m a te d , an d  w e  in tr o d u c e  t o o ls  
l ik e  S e le n iu m , J U n it, an d  L oad R u n n er . D o c u m e n ta t io n  is  a n o th er  area  w e  c o v e r  e x t e n s iv e ly —  
w h a t  a Q A  p r o fe s s io n a l sh o u ld  d e liv e r  in  ter m s o f  t e s t  p la n s , b u g  rep orts, an d  e v e n  p ro jec t  
es tim a te s .

B u t  Q A  is  m o r e  th a n  ju s t  te s t in g  a g a in st  sp e c if ic a t io n s . In  ou r c o u rse , w e  a lso  fo c u s  on  
cr itica l th in k in g  an d  s y s te m ic  p r o b le m -s o lv in g . Q A  p r o fe s s io n a ls  m u st  u n d ersta n d  th e  b u s in e s s  
im p a c t  o f  th e ir  w o r k , h o w  so ftw a r e  in te ra c ts  w ith  o th er  sy s te m s , an d  e v e n  h o w  d ata  and  
s ta tis t ic s  c o m e  in to  p la y  d u r in g  q u a lity  a ssu ran ce ."

Eve: "From  m y  e x p e r ie n c e , h a v in g  a s o lid  fo u n d a tio n  in  d iffe r e n t te s t in g  m e th o d o lo g ie s  
is  cr u c ia l, e s p e c ia l ly  as y o u  b e g in  to  e n c o u n te r  m o re  c o m p le x  so ftw a r e  s y s te m s . F o r  in sta n c e ,  
in  m y  cu rren t ro le  at S m art S o lu t io n , w h e r e  w e  d e v e lo p  b a n k in g  so ftw a r e , w e  d o n ’t ju s t  c h e c k  
i f  th e  s y s te m  w o r k s — w e  e v a lu a te  h o w  a s im p le  tra n sa c tio n  o n  th e  fro n t-en d  a f fe c ts  b a c k -e n d  
p r o c e s s e s  l ik e  g e n er a l le d g e r  en tr ie s , rep o r tin g , an d  c u s to m e r  n o tif ic a tio n s .

B u t  th ere 's a b ig  d iffe r e n c e  b e tw e e n  th e o r y  an d  p ra ctice . O n e  o f  th e  c h a lle n g e s  y o u 'll fa c e  
in  th e  real w o r ld  is  b a la n c in g  th o r o u g h n e ss  w ith  p ro jec t  co n stra in ts . T h e  8 0 /2 0  p r in c ip le  a p p lie s  
p e r fe c t ly  h ere . T h e  p r in c ip le , o r ig in a lly  an  e c o n o m ic  c o n c e p t , s u g g e s ts  th a t 80%  o f  th e  e f fe c ts  
c o m e  fro m  2 0 %  o f  th e  c a u se s . In  Q A , 80%  o f  b u g s  ca n  o f te n  b e  fo u n d  w ith  ju s t  2 0 %  o f  th e  
te s t in g  e ffo rt, w h i le  th e  r e m a in in g  2 0 %  o f  b u g s  m a y  ta k e  80%  o f  y o u r  t im e  to  u n c o v e r  an d  f ix .  
I t’s n o t  a b o u t p e r fe c tio n ; i t ’s a b o u t k n o w in g  w h e n  to  stop . O n e  Q A  a n a ly s t  I w o r k e d  w ith  w a s  
in c r e d ib ly  th o r o u g h , s o m e t im e s  to o  th o r o u g h . H e  w o u ld  d iv e  d eep  in to  areas o u ts id e  th e  s c o p e  
o f  th e  t ic k e t , su c h  as lo o k in g  at b a c k -e n d  rep orts an d  G L  en tr ie s  w h e n  th e  b u g  w a s  ju s t  o n  a 
fro n t-en d  fo rm . W h ile  h is  d il ig e n c e  u n c o v e r e d  v a lu a b le  in s ig h ts , it  s o m e t im e s  d e la y e d  th e  
cu rren t ta sk  u n n e c e ssa r ily . Y o u  n e e d  to  k n o w  w h e n  to  stop , b a la n c e  q u a lity  a g a in st  c o s t , and  
p r io r it ize  w h a t ’s im portan t."

Student: "W e’v e  b e e n  le a r n in g  a b o u t d iffe r e n t te s t in g  m e th o d o lo g ie s  l ik e  fu n c tio n a l and  
n o n -fu n c tio n a l te s t in g . In  r e a l-w o r ld  p ro jec ts , h o w  d o  y o u  d e c id e  w h ic h  m e th o d o lo g y  to  u se , 
or are th e y  o f te n  u s e d  togeth er?"

Professor: "In th eo ry , e a c h  m e th o d o lo g y  s e r v e s  a d is t in c t  p u rp o se . F u n c tio n a l te s t in g  
e n su r e s  th a t th e  so f tw a r e  w o r k s  a s in te n d e d , w h i le  n o n -fu n c tio n a l te s t in g  fo c u s e s  o n  h o w  th e  
sy s te m  p er fo r m s u n d er  cer ta in  c o n d it io n s , su c h  as sp e e d  or secu rity . In  r e a l-w o r ld  a p p lic a t io n s ,  
th e s e  m e th o d o lo g ie s  are o f te n  u se d  to g eth er . F o r  e x a m p le , y o u  m a y  start w ith  fu n c tio n a l te s t in g  
to  en su re  th a t c o r e  fu n c t io n a lit ie s  w o r k  as e x p e c te d , th e n  m o v e  in to  n o n -fu n c tio n a l te s t in g  to  
a s s e s s  h o w  th e  s y s te m  h a n d le s  stress  or s c a le s  u n d er  lo a d . T h e  k e y  is  k n o w in g  h o w  to  p r io r it ize  
b a se d  o n  th e  p ro ject's  n e e d s  an d  t im e  con stra in ts."

Eve: "In m o s t  r e a l-w o r ld  p ro jec ts , y o u 'll o f te n  u s e  a c o m b in a t io n  o f  m e th o d o lo g ie s  
d e p e n d in g  o n  th e  co n te x t . F u n c tio n a l te s t in g  is  e s se n tia l to  en su re  th a t th e  so ftw a r e  w o r k s  as  
in te n d e d , b u t n o n -fu n c tio n a l te s t in g , l ik e  p e r fo r m a n c e  te s t in g , is  j u s t  a s cr it ica l, e s p e c ia l ly  for  
la rg e  sy s te m s  l ik e  th e  o n e s  w e  w o r k  o n  in  b a n k in g .

F o r  e x a m p le , w e  h a v e  rep o rts  in  ou r b a n k in g  s y s te m  an d  p ro g ra m s th a t u p d a te  th e  
d a ta b a se , su c h  as p o s t in g  sc h e d u le d  tr a n sa c tio n s  or b ill  p a y m e n ts . E v e r y  t im e  w e  m a k e  c h a n g e s  
re la ted  to  th e s e  p r o c e s s e s — w h e th e r  it's a d d in g  f ie ld s  to  th e  b i l ls  fra m ew o rk  or r e d e s ig n in g
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rep orts —  Q A  d o e s n ’t j u s t  t e s t  th e  n e w  f ie ld  or la y o u t. W e  a lso  c o n d u c t  p e r fo r m a n c e  te s t in g  to  
m a k e  su re th a t th e s e  c h a n g e s  d o n ’t  n e g a t iv e ly  im p a c t  th e  sy ste m 's  o v e r a ll p er fo r m a n ce . T h is  is  
cr it ica l b e c a u s e  e v e n  sm a ll c h a n g e s  ca n  s lo w  d o w n  tra n sa c tio n  p r o c e s s in g , w h ic h  ca n  h a v e  
s ig n if ic a n t  c o n s e q u e n c e s  in  a b a n k in g  e n v ir o n m en t.

S o , w h i le  fu n c tio n a l an d  n o n -fu n c tio n a l te s t in g  are d is t in c t, th e y  are o f te n  u se d  to g e th e r  
to  e n su re  b o th  c o r r e c tn e ss  an d  e f f ic ie n c y . In  p ra c tic e , k n o w in g  w h e n  an d  h o w  m u c h  o f  ea c h  
ty p e  o f  te s t in g  to  d o  is  a b o u t b a la n c in g  p r io r it ie s , d e a d lin e s , an d  th e  p o te n tia l r isk  to  th e  sy stem ."

Tools and Methodologies: The Essentials and Real-World Application 
Student: “P r o fe s so r , w h a t  a b o u t th e  t o o ls  w e ’v e  b e e n  le a rn in g ?  A r e  th e s e  th e  sa m e  to o ls  

u se d  in  th e  in d u stry , or sh o u ld  w e  e x p e c t  to  lea rn  n e w  t o o ls  o n c e  w e  start w o r k in g ? ”
Professor: “ G o o d  q u e stio n . In  o u r  c o u r se , w e  fo c u s  o n  fo u n d a tio n a l t o o ls  l ik e  S e le n iu m  

fo r  a u to m a te d  te s t in g , J U n it  fo r  u n it  te s t in g , an d  L o a d R u n n e r  fo r  p er fo r m a n c e  te s t in g . T h e s e  
t o o ls  are w id e ly  u s e d  a c r o ss  m a n y  in d u str ie s , an d  le a rn in g  h o w  to  u s e  th e m  g iv e s  s tu d en ts  a 
stro n g  sta rtin g  p o in t. W e  a ls o  e m p h a s iz e  th a t th e  s p e c if ic  t o o ls  y o u  u s e  w i l l  o fte n  d e p e n d  o n  th e  
c o m p a n y 's  n e e d s , p ro jec t  re q u ir em en ts , an d  e v e n  tea m  e x p e r tise .

B e y o n d  th e  t o o ls  t h e m s e lv e s ,  w e  te a c h  m e th o d o lo g ie s .  W h e th e r  y o u 're  w o r k in g  in  a 
W a terfa ll, A g ile ,  or D e v O p s  e n v ir o n m e n t, th e  t o o ls  m a y  vary , b u t th e  p r in c ip le s  o f  te s t in g  
rem a in  c o n s is te n t . U n d e r s ta n d in g  th e s e  p r in c ip le s  w i l l  h e lp  y o u  ad ap t to  an y  to o l in  th e  fu tu r e .” 

Eve: "T he t o o ls  y o u  le a rn  at u n iv e r s ity  are a g re a t fo u n d a tio n , b u t d o n ’t g e t  to o  a tta ch ed  
to  th e m . T h e  la n d sc a p e  o f  Q A  t o o ls  c h a n g e s  q u ick ly . In  th e  rea l w o r ld , y o u  m ig h t  b e  w o r k in g  
w ith  a c o m b in a t io n  o f  n e w  t o o ls  an d  le g a c y  s y s te m s . F o r  e x a m p le , in  S m art S o lu t io n , w e  o fte n  
c u s to m iz e  t o o ls  or scr ip ts  to  m e e t  s p e c if ic  p ro jec t  n e e d s , an d  th is  ca n  d iffer  fr o m  p ro jec t  to  
p roject.

A n d  rem em b er, th e  b e s t  t o o ls  in  th e  w o r ld  w o n ’t  h e lp  i f  y o u r  e n v ir o n m e n t d o e s n ’t  su p p o rt  
th e m . S o m e tim e s , p ra ctica l co n stra in ts , l ik e  sh ared  e n v ir o n m e n ts , m e a n  y o u  m u st  c o m p r o m ise .  
Id ea lly , Q A  te a m s  sh o u ld  h a v e  sep a ra te  e n v ir o n m e n ts  fro m  d e v e lo p e r s  to  e n su r e  c le a n  te s t in g . 
B u t in  p ra c tic e , e s p e c ia l ly  in  sm a lle r  te a m s  or fa s t -m o v in g  p ro jec ts , y o u  m ig h t  h a v e  to  share. 
W h e n  th a t h a p p en s, i t ’s e s se n tia l to  h a v e  p r o to c o ls  in  p la c e . E v e r y o n e  n e e d s  to  c le a n  u p  a fter  
th e m s e lv e s ,  n o t ify  th e  tea m  o f  a n y  c h a n g e s , an d  k e e p  th e  p r o c e s s  s im p le — i f  th e  p r o to c o l is  to o  
c o n v o lu te d , p e o p le  w o n ’t f o l lo w  it."

Student: "In y o u r  e x p e r ie n c e , h o w  q u ic k ly  d o  n e w  t o o ls  or t e c h n o lo g ie s  b e c o m e  standard  
in  th e  in d u stry?  S h o u ld  I fo c u s  o n  m a ste r in g  a fe w , or try  to  s ta y  u p  to  d a te  w ith  th e  la te s t  to o ls? "

Professor: "T his is  a grea t q u e stio n . T e c h n o lo g y  e v o lv e s  rap id ly , an d  w h i le  i t ’s im p o rta n t  
to  sta y  u p d a ted , y o u  sh o u ld  fo c u s  o n  m a ste r in g  c o r e  t o o ls  th a t h a v e  w ith s to o d  th e  te s t  o f  t im e ,  
l ik e  S e le n iu m  fo r  a u to m a tio n  or J U n it  fo r  u n it  te s t in g . T h e s e  t o o ls  g iv e  y o u  a s o lid  fo u n d a tio n  
an d  are w id e ly  u se d  a c r o ss  in d u str ie s . H o w e v e r , d on 't stop  th ere . K e e p  an  e y e  o n  e m e r g in g  
to o ls ,  b u t don 't sp read  y o u r s e l f  to o  th in  b y  tr y in g  to  m a ste r  ev e r y th in g . Y ou r a b ility  to  ad ap t and  
q u ic k ly  lea rn  n e w  t o o ls  w h e n  req u ired  is  w h a t  w i l l  se t  y o u  apart."

Eve: "T hat’ s sp o t-o n . T o o ls  ch a n g e , b u t th e  p r in c ip le s  b e h in d  te s t in g  re m a in  c o n s is te n t . 
In  m y  e x p e r ie n c e , at m y  p r e v io u s  co m p a n y , th e re  w a s  a h e a v y  e m p h a s is  o n  fo r m a l t e s t  p la n s  
th a t o u tlin e d  n o t  o n ly  th e  t o o ls  b u t a ls o  th e  ap p roach , s c o p e , r e so u r c e s , r o le s , an d  t im e lin e s . F o r  
e x a m p le , a ty p ic a l te s t  p la n  in c lu d e d  se c t io n s  lik e:  

s  T est O b je c t iv e s  
s  S c o p e  o f  T e stin g  
s  T e st in g  R e so u r c e s  
s  T est E n v ir o n m e n t  
s  R is k s  an d  C o n t in g e n c ie s
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s E x it  C riteria
W e a lso  h ad  a v e r y  r ig id  r e le a se  c y c le  -  e v e r y  s ix  m o n th s . B u t  at m y  cu rren t c o m p a n y ,  

th in g s  are m o r e  a g ile . W e  d o n ’t sp en d  m u c h  t im e  o n  fo rm a lit ie s ;  th e  Q A  te a m  o n ly  d o c u m e n ts  
te s t  c a s e s  to  s e r v e  as p r o o f  d u r in g  au d its. T h e  fo c u s  is  o n  g e t t in g  th e  w o r k  d o n e , e n su r in g  that 
th ere  are n o  cr it ica l errors, an d  m o v in g  fa s t  w ith  a r e le a se  c y c le  e v e r y  t w o  m o n th s  in ste a d  o f  
e v e r y  s ix . I t’ s a m u c h  q u ic k e r  p a c e , w h ic h  m e a n s  w e  fo c u s  o n  w h a t ’s e s se n tia l an d  d on 't g e t  
b o g g e d  d o w n  in  o v er -d o c u m en ta tio n ."

Challenges in QA: Theory vs. Reality
Student: “ I s o m e t im e s  g e t  s tu c k  o n  te s t  c a s e s  d u r in g  m y  a ss ig n m e n ts . Is  th is  n o rm a l, and  

h o w  sh o u ld  I h a n d le  su ch  s itu a tio n s? ”
Professor: " C h a lle n g e s  are part o f  th e  le a r n in g  p r o c e ss . I t ’ s n o rm a l to  f e e l  o v e r w h e lm e d ,  

e s p e c ia l ly  w h e n  tr a n s it io n in g  fro m  th e o r y  to  p ra ctice . M y  a d v ic e  is  to  b rea k  p r o b le m s  d o w n  
in to  sm a ller , m a n a g e a b le  parts. A  g o o d  Q A  p r o fe s s io n a l n o t  o n ly  u n d er sta n d s h o w  to  w r ite  te s t  
c a s e s  b u t a ls o  h o w  to  a n a ly z e  re q u ir em en ts  an d  f ig u r e  o u t w h a t  th e  so ftw a r e  is  su p p o se d  to  do. 
T e stin g  isn 't j u s t  a b o u t f in d in g  b u g s; it's a b o u t u n d er sta n d in g  th e  in te n t b e h in d  th e  c o d e  and  
v e r ify in g  w h e th e r  it m e e ts  th e  b u s in e s s 's  n eed s."

Eve: "In th e  rea l w o r ld , te s t in g  o f te n  b e g in s  w ith  in c o m p le te  or h ig h - le v e l  req u irem en ts . 
Y o u ’ll rarely  g e t  th e  lu x u r y  o f  h a v in g  e v e r y th in g  n e a t ly  d e f in e d . T h is  is  so m e th in g  I h ad  to  learn  
th e  hard w a y . N o  u n iv e r s ity  c o u r se  r e a lly  p rep ared  m e  fo r  g iv in g  a ccu ra te  t im e  e s t im a te s  in  
su ch  c o n d itio n s . W h e n  B A s  p r o v id e  o n ly  h ig h - le v e l  re q u ir em en ts , th e  c o m p a n y  m ig h t  n o t  w a n t  
to  sp en d  r e so u r c e s  o n  d e ta ile d  a n a ly s is  u n le s s  t h e y ’re cer ta in  th e  c l ie n t  w i l l  p a y  fo r  it. A s  a Q A , 
y o u ’re o f te n  e x p e c te d  to  c o m e  u p  w ith  e s tim a te s  b a se d  o n  l im ite d  in fo r m a tio n .

M y  a d v ice :  lea rn  to  a sk  th e  r ig h t q u e s tio n s . I f  y o u  d o n ’t  h a v e  e n o u g h  d e ta ils , f la g  it  and  
a sk  fo r  m o re . B u t  rem em b er, th e r e ’s a lw a y s  p ressu r e  to  d e liv er . Y o u  n e e d  to  str ik e  a b a la n c e  
b e tw e e n  g e tt in g  e n o u g h  in fo r m a tio n  to  t e s t  e f f e c t iv e ly  an d  m o v in g  th e  p ro jec t  forw ard ."

Student: H o w  d o  t im e  c o n stra in ts  im p a c t  th e  d e v e lo p m e n t  p r o c e s s , p a r ticu la r ly  w h e n  it  
c o m e s  to  Q A ?

Professor: A c c o r d in g  to  th e o r y  an d  in d u stry  b e s t  p r a c t ic e s , t im e  co n stra in ts  sh o u ld  b e  
m a n a g e d  th r o u g h  ca r efu l p ro jec t  p la n n in g  an d  p r io r itiza tio n . In an  id e a l sc en a r io , a ll ta sk s , 
in c lu d in g  th o r o u g h  te s t in g , are a llo tte d  su ff ic ie n t  t im e  to  en su re  q u a lity . T im e b o x in g  te c h n iq u e s  
an d  se tt in g  c le a r  m ile s to n e s  a l lo w  te a m s  to  fo c u s  o n  th e  m o s t  cr itica l a sp e c ts  first, e n su r in g  that 
e s se n tia l c o m p o n e n ts  are c o m p le te d  o n  t im e . W h e n  u n d er  p ressu re , te a m s  m a y  n e e d  to  p r io r it ize  
h ig h -r isk  areas an d  u s e  r isk -b a se d  te s t in g  to  a llo c a te  r e so u r c e s  e f fe c t iv e ly . H o w e v e r , cu ttin g  
co rn ers is  a lw a y s  risky , e s p e c ia l ly  in  in d u str ie s  w h e r e  q u a lity  is  t ie d  to  le g a l or f in a n c ia l  
c o n s e q u e n c e s , su c h  as b a n k in g .

T im e  co n stra in ts  ca n  crea te  a s ig n if ic a n t  im p a c t  o n  Q A  p r o c e s s e s . Q A  te a m s  o fte n  fa c e  
th e  p ressu r e  o f  e n su r in g  th a t a ll m a jo r  areas are te s te d  w h i le  k e e p in g  u p  w ith  d e a d lin e s . R is k -  
b a se d  te s t in g , w h e r e  th e  h ig h e s t  p r ior ity  is  g iv e n  to  th e  m o s t  cr it ica l fu n c t io n a lit ie s ,  is  k e y  in  
su ch  s itu a tio n s . T h e  th e o r y  s a y s  th a t b y  f o c u s in g  o n  h ig h -r isk  areas first, th e  Q A  p r o c e s s  can  
st ill p ro tec t  a g a in s t  m a jo r  fa ilu r e s  e v e n  w h e n  th e  t im e lin e  is  c o m p r e sse d .

Eve: W h ile  p e r fe c t  te s t in g  is  id e a l, in  rea lity , w e  m u s t  a lw a y s  w e ig h  th e  t r a d e -o ff  b e tw e e n  
e x h a u s t iv e  te s t in g  an d  d e liv e r in g  o n  t im e . W h a t m atters m o s t  is  fo c u s in g  o n  th e  h ig h e s t  r isk  
areas to  m a in ta in  b o th  q u a lity  an d  c l ie n t  trust.

N o b o d y  l ik e s  cu ttin g  co rn ers , e s p e c ia l ly  w h e n  rea l p e o p le ’ s m o n e y  is  in v o lv e d . In  ou r  
c a se , i f  s o m e th in g  g o e s  w r o n g  d u e  to  an  error o n  ou r s id e , th e  p e n a lt ie s  ca n  b e  s te e p — ou r  
c o m p a n y  w o u ld  h a v e  to  p a y  c o m p e n sa tio n  to  ou r c lie n ts .
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R e c e n tly , w e  w o r k e d  o n  a h u g e  p ro jec t  w h e r e  w e  n e e d e d  to  u p d a te  ou r s y s te m  to  su p p ort  
a 3 6 0 -d a y  y e a r  fo r  in te re st  a ccru a ls , w h ic h  is  a re q u ir em en t in  th e  P h ilip p in e s . O u r s y s te m  w a s  
se t  u p  fo r  3 6 5  an d  3 6 6 -d a y  y ea r s , so  th is  n e w  re q u ir em en t m e a n t a m a jo r  c h a n g e . In terest  
c a lc u la t io n s  are o n e  o f  th e  m o s t  cr itica l an d  cen tra l p arts o f  a n y  c o r e  b a n k in g  s y s te m  b e c a u s e  
th e y  d e f in e  th e  in c o m e  an d  e x p e n s e s  fo r  c r e d it  u n io n s  an d  b a n k s. T h e y  a ls o  h a v e  le g a l  
im p lic a t io n s  fo r  c u sto m e r s .

H e r e ’s th e  tr ic k y  part: th e  c o d e  c h a n g e  i t s e l f  in v o lv e d  ju s t  t w o  l in e s , in  t w o  p la c e s . B u t  
th a t t in y  c h a n g e  req u ired  h a lf  th e  s y s te m  to  b e  re tested ! T h e  Q A  te a m  h ad  to  r e te s t  e v e r y th in g  
fro m  d ata  entry, to  h o w  th e  v a lu e s  w e r e  d isp la y e d , to  rep ort g e n e r a tio n , an d  e v e n  tra n sa ctio n  
p o stin g .

O f  c o u r se , w e  c o u ld n ’t sp en d  s ix  m o n th s  ju s t  o n  r e te s tin g , so  th e  Q A  tea m  w o r k e d  c lo s e ly  
w ith  th e  d e v e lo p e r s  an d  B A s .  T h e y  f ig u r e d  o u t w h ic h  parts o f  th e  s y s te m  u se d  th e  sh ared  c o d e  
an d  id e n tif ie d  cr it ica l p arts v e r su s  th o s e  th a t w e r e n ’t  u se d  a s o fte n . W e  h ad  to  s e e  i f  th e re  w e r e  
a n y  s a fe  co rn ers to  cu t to  d e liv e r  th e  p ro jec t  o n  t im e . T h is  is  w h e r e  r isk -b a se d  te s t in g  r e a lly  
c o m e s  in to  p la y — id e n t ify in g  w h a t ’ s m is s io n -c r it ic a l  v e r su s  w h a t  w e  ca n  a fford  to  t e s t  le s s  
th o r o u g h ly . B u t  e v e n  th e n , w e  h a d  to  b e  v e r y  ca refu l. A fte r  a ll, th e  la s t  th in g  w e  w a n t  is  to  m is s  
s o m e th in g  im p o r ta n t w h e n  d e a lin g  w ith  f in a n c ia l data

Student: C an  y o u  g iv e  an  e x a m p le  o f  o n e  o f  th e  c h a lle n g e s  y o u r  c o m p a n y  fa c e d  in  real
life ?

Eve: Y o u  k n o w , p la n n in g  is  e s se n tia l fo r  a n y  co m p a n y . M y  c o m p a n y  h a s  a lo n g -te r m  
road m ap , sp a n n in g  th r ee  y ea r s , an d  a sh o rt-term  p la n  w ith  y e a r ly  r e le a se  c y c le s — w e  h a v e  s ix  
o f  th e m  p er  year. W e  try  ou r b e s t  to  s c h e d u le  p r o je c ts  th r o u g h o u t th e  year, a lig n in g  th e m  w ith  
th o s e  s ix  r e le a se s . T h e  sc h e d u lin g  ta k e s  in to  a c c o u n t  fa c to rs  l ik e  c o m p le x ity , c l ie n t  d em a n d , 
ou r in tern a l p ro d u ct im p r o v e m e n ts , o v e r a ll c o m p a n y  g o a ls , r e so u r c e  a v a ila b ility , an d  so  on . I t’ s 
n o t ea sy , g iv e n  a ll th e  p a ra m eters in v o lv e d .

B u t  h e r e ’s th e  c h a lle n g e :  w e  d e v e lo p  b a n k in g  so ftw a r e , w h ic h  is  h ig h ly  reg u la ted . 
R e g u la to r s  l ik e  th e  C R A  (C a n a d a 's  T ax A g e n c y ) ,  F S R A , B a n k  o f  C an ad a , B a n k  o f  J a m a ica , and  
o th ers o fte n  is s u e  n e w  r e g u la tio n s  th a t ou r c l ie n ts — cred it u n io n s  an d  sm a lle r  b a n k s— m u st  
c o m p ly  w ith . W h e n  th a t h a p p en s , it  ca n  c o m p le te ly  d isru p t ou r c a r e fu lly  p la n n ed  sc h e d u le . 
W h ile  w e  try  to  a n tic ip a te  th e s e  p o s s ib il it ie s ,  th e y  ca n  st ill  ca tc h  u s  o f f  gu ard .

F o r  e x a m p le , w e  h ad  p la n n ed  to  r e le a s e  a s ig n if ic a n t  e n h a n c e m e n t  to  ou r m o b ile  app, 
a llo w in g  n o n -C a n a d ia n  f in a n c ia l in s t itu t io n s  (F Is)  to  to p -u p  m o b ile  p h o n e s  th ro u g h  th e  app, 
w h ic h  in te g r a te s  w ith  ou r c o r e  b a n k in g  sy s te m . H o w e v e r , in  S ep tem b er , n e w  m u st-h a v e  
r e g u la tio n s  fo r  in c o m e  rep o r tin g  w e r e  a n n o u n c e d  fo r  b o th  C a n a d a  an d  Jam a ica . T h e s e  
r e g u la tio n s  n e e d e d  to  b e  im p le m e n te d  b e fo r e  th e  en d  o f  th e  year, fo r c in g  u s  to  a d ju st ou r p la n s  
an d  sh ift  th e  r e le a se  o f  th e  m o b ile  app fea tu re  to  a c c o m m o d a te  th e  re g u la to r y  c h a n g e s .

T h is  k in d  o f  sc e n a r io  is  c o m m o n  in  ou r f ie ld — b a la n c in g  p la n n e d  in n o v a t io n s  w ith  th e  
n e e d  to  sta y  c o m p lia n t  w ith  su d d en , m a n d a to r y  u p d a tes .

The Future of Testing and QA: What’s next?
Student: “W h a t ca n  w e  e x p e c t  in  th e  fu tu re  o f  Q A ?  W h a t tren d s sh o u ld  w e  b e  p a y in g  

a tte n tio n  to ? ”
Professor: "T h e fu tu re  o f  so ftw a r e  te s t in g  an d  Q A  is  ra p id ly  e v o lv in g , d r iv en  b y  

t e c h n o lo g ic a l  a d v a n c e m e n ts , in c r e a se d  a u to m a tio n , an d  th e  d em a n d  fo r  m o r e  c o m p le x  so ftw a r e  
so lu t io n s . H e r e  are so m e  k e y  tren d s an d  in n o v a t io n s  th a t w i l l  sh a p e  th e  la n d sc a p e  in  th e  c o m in g  
years:
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1. In cr ea se d  A u to m a tio n  w ith  A I  an d  M a c h in e  L earn in g :
A u to m a tio n  is  a lr ea d y  p la y in g  a h u g e  ro le  in  so ftw a r e  te s t in g , b u t th e  in tr o d u c tio n  o f  A I-  

d riv en  t o o ls  w i l l  r e v o lu t io n iz e  h o w  w e  c o n d u c t  te s ts . A I  ca n  h e lp  p red ic t  w h ic h  areas o f  th e  
so ftw a r e  are m o s t  l ik e ly  to  h a v e  b u g s  b a se d  o n  h is to r ic a l data. M a c h in e  le a r n in g  a lg o r ith m s can  
a lso  o p t im iz e  r e g r e s s io n  te s t in g  b y  id e n t ify in g  w h ic h  te s t  c a s e s  are m o s t  cru c ia l to  e x e c u te .  
H o w e v e r , a u to m a tio n  d o esn 't  m e a n  te s te r s  w i l l  b e c o m e  o b s o le te  -  h u m a n  o v e r s ig h t  w i l l  a lw a y s  
b e  n e c e s sa r y  to  en su r e  th a t th e  t o o ls  are w o r k in g  a s  in te n d ed .

2 . S h if t -L e ft  an d  C o n tin u o u s  T estin g:
T e stin g  is  m o v in g  ea r lier  in to  th e  so ftw a r e  d e v e lo p m e n t  l i f e c y c le ,  a tren d  k n o w n  as 'sh ift-  

left' te s t in g . T ra d itio n a lly , Q A  te a m s  w e r e  o n ly  in v o lv e d  a fter  d e v e lo p m e n t  w a s  c o m p le te d , b u t  
n o w  w e  s e e  Q A  in te g ra ted  in to  e v e r y  p h a se , fro m  re q u ir em en ts  g a th e r in g  to  d e p lo y m e n t.  
C o n tin u o u s  te s t in g  in  A g i le  an d  D e v O p s  m e th o d o lo g ie s  e n su r e s  th a t te s t in g  is  a co n sta n t  
p r o c e ss , p r o v id in g  q u ic k e r  fe e d b a c k  an d  a l lo w in g  te a m s  to  d e te c t  an d  r e s o lv e  is s u e s  early.

3. Q u a lity  A ssu r a n c e  B e y o n d  T estin g:
A s  y o u ’v e  le a rn ed  in  th e  c o u rse , Q A  i s n ’t  j u s t  a b o u t f in d in g  b u g s — it ’s a b o u t en su r in g  

th e  o v e r a ll q u a lity  o f  th e  p rod u ct, in c lu d in g  p e r fo r m a n ce , u sa b ility , an d  c o m p lia n c e . In  th e  
fu tu re, Q A  te a m s  w il l  l ik e ly  ta k e  o n  m o r e  r e sp o n s ib il ity  in  ter m s o f  e n su r in g  th a t so ftw a r e  m e e ts  
all re g u la to r y  an d  in d u s tr y -s p e c if ic  stan d ard s, e s p e c ia l ly  in  f ie ld s  l ik e  h ea lth c a re , f in a n c e , and  
A I  e th ic s . Q A  p r o fe s s io n a ls  w i l l  n e e d  to  s ta y  in fo r m e d  a b o u t c h a n g e s  in  th e s e  in d u str ie s  to  
g u id e  te a m s  th ro u g h  c o m p lia n c e  an d  r isk  m a n a g e m e n t.

4 . C o lla b o r a tio n  w ith  D e v e lo p e r s  an d  P ro d u c t T eam s:
C r o ss -fu n c tio n a l te a m s  are b e c o m in g  th e  n o rm , w ith  Q A  a n a ly sts  w o r k in g  c lo s e ly  w ith  

d e v e lo p e r s , b u s in e s s  a n a ly sts , an d  p ro d u c t m a n a g e rs . In  th is  e n v ir o n m e n t, s o f t  sk il ls  l ik e  
c o m m u n ic a t io n , n e g o t ia t io n , an d  p ro jec t  m a n a g e m e n t  w i l l  b e  ju s t  a s im p o rta n t as te c h n ic a l  
sk ills . T esters  n e e d  to  c o lla b o r a te  o n  b u ild in g  n o t  ju s t  fu n c t io n a l so ftw a r e , b u t a lso  so ftw a r e  that  
m e e ts  th e  stra teg ic  g o a ls  o f  th e  b u s in e s s .

5. S p e c ia liz a t io n  in  E m e r g in g  A reas:
W ith  th e  r ise  o f  f ie ld s  l ik e  b lo c k c h a in , Io T  (In tern e t o f  T h in g s ) , an d  q u a n tu m  co m p u tin g ,  

Q A  r o le s  w i l l  a ls o  n e e d  to  e v o lv e .  T esters  w i l l  h a v e  to  s p e c ia l iz e  in  th e s e  areas to  u n d ersta n d  
th e ir  u n iq u e  c h a lle n g e s . F o r  e x a m p le , b lo c k c h a in  req u ires te s t in g  fo r  b o th  se c u r ity  and  
p er fo r m a n ce , as w e l l  a s e n su r in g  th a t sm art co n tra c ts  w o r k  as in te n d ed . Io T  in tr o d u c e s  th e  
c h a lle n g e  o f  te s t in g  d istr ib u ted  n e tw o r k s  o f  d e v ic e s  th a t n e e d  to  o p era te  r e lia b ly  in  re a l-tim e . 
Q u an tu m  c o m p u tin g , th o u g h  st ill in  its  in fa n cy , w i l l  req u ire  te s te r s  w h o  ca n  h a n d le  c o m p le te ly  
d iffe r e n t a rch itec tu res  an d  p a ra d ig m s o f  c o m p u ta tio n .”

Eve: "In m y  e x p e r ie n c e , a u to m a tio n  w i l l  c o n t in u e  to  e x p a n d , e s p e c ia l ly  in  areas l ik e  
r e g r e s s io n  te s t in g . B u t  d o n ’t fo r g e t, th e re  are st ill p arts o f  Q A  th a t req u ire  a h u m a n  to u c h . 
U s a b i lity  te s t in g , fo r  e x a m p le , r e lie s  h e a v ily  o n  h o w  real u se r s  in te ra c t w ith  th e  so ftw a r e . A ls o ,  
as c y b e r se c u r ity  b e c o m e s  m o r e  cr it ica l, se c u r ity  te s t in g  w i l l  p la y  an  e v e n  b ig g e r  r o le  in  th e  
fu ture.

B u t  a w o r d  o f  cau tion : w h i le  a u to m a tio n  is  great, i t ’ s n o t  a s i lv e r  b u lle t . A u to m a tin g  
e v e r y th in g  ca n  le a d  to  in e f f ic ie n c y . Y o u  n e e d  to  w e ig h  th e  c o s t  o f  se tt in g  u p  a u to m a te d  te s ts  
a g a in st  th e  v a lu e  th e y  b rin g . T h e  8 0 /2 0  ru le  a p p lie s  h ere  as w e l l  -  s o m e t im e s , 2 0 %  o f  y o u r  
a u to m a te d  te s ts  w i l l  ca tc h  80%  o f  th e  b u g s . F o c u s  o n  a u to m a tin g  r e p e t itiv e , h ig h -v a lu e  ta sk s , 
b u t d o n ’t o v e r -a u to m a te  ju s t  b e c a u s e  y o u  can."

Conclusion: B r id g in g  T h e o r y  an d  P r a c tic e  in  Q A
Professor: "In su m m ary , w e  a im  to  eq u ip  y o u  w ith  a b ro a d  u n d e r sta n d in g  o f  Q A  

p r in c ip le s , to o ls ,  an d  m e th o d o lo g ie s .  H o w e v e r , as E v e  h ig h lig h te d , b a la n c in g  th e  th o r o u g h n e ss
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o f  te s t in g  w ith  p ro jec t  co n stra in ts  is  so m e th in g  th a t o n ly  c o m e s  w ith  e x p e r ie n c e . Y o u ’ll n e e d  to  
f in d  th a t b a la n c e  in  y o u r  fu tu re  r o le s , le a r n in g  h o w  to  p r io r it ize  an d  o p t im iz e  y o u r  a p p roach  
b a se d  o n  th e  c o n te x t  o f  th e  p roject."

Eve: "E xactly . In  r e f le c t in g  o n  m y  jo u r n e y  fro m  a c a d e m ia  to  th e  in d u stry , I can  
c o n f id e n t ly  sa y  th a t w h i le  u n iv e r s ity  ta u g h t m e  th e  fu n d a m e n ta ls , it  w a s  th e  d a y -to -d a y  
c h a lle n g e s  in  rea l p r o je c ts  th a t h o n e d  m y  sk ills . L e a r n in g  w h e n  to  adapt, h o w  to  a sk  th e  righ t  
q u e s tio n s , an d  r e c o g n iz in g  w h e n  'g o o d  en o u g h ' is  tru ly  e n o u g h — th e s e  le s s o n s  c o m e  w ith  
e x p e r ie n c e  an d  are in v a lu a b le  in  th e  fa s t-p a c e d  w o r ld  o f  so ftw a r e  d e v e lo p m e n t."

In th e  en d , w h i le  t e c h n o lo g ie s  m a y  ch a n g e , th e  fu n d a m en ta l s k il ls  o f  p r o b le m -s o lv in g ,  
c o m m u n ic a t io n , an d  a d e e p  u n d e r sta n d in g  o f  th e  so ftw a r e  l i f e c y c l e  w i l l  a lw a y s  b e  e s s e n tia l to  
a s u c c e s s fu l Q A  career.

Professor: "In c o n c lu s io n , p rep a r in g  s tu d en ts  fo r  a ca reer  in  Q A  req u ires a 
c o m p r e h e n s iv e  u n d er sta n d in g  o f  p r in c ip le s , to o ls ,  an d  m e th o d o lo g ie s ,  b u t th e  r o le ’ s e v o lv in g  
n atu re a ls o  d e m a n d s  a d ap tab ility . A s  E v e  e m p h a s iz e d , s p e c ia liz a t io n  an d  th e  a d o p tio n  o f  n e w  
t e c h n o lo g ie s — su c h  as A I, m a c h in e  le a r n in g , an d  D e v O p s — are b e c o m in g  in d isp e n sa b le .  
B a la n c in g  th e o r e tic a l r ig o r  w ith  p ra ctica l a p p lic a t io n  e n su r e s  ou r g ra d u a te s  are re a d y  to  m e e t  
in d u stry  c h a lle n g e s  w h i le  re m a in in g  o p e n  to  c o n t in u o u s  learn in g ."

Eve: " A b so lu te ly . F ro m  m y  o w n  tra n sit io n  fro m  a c a d e m ia  to  th e  in du stry , I ’v e  le a rn ed  
th a t w h i le  th e o r e tic a l fo u n d a tio n s  are cr u c ia l, th e  p ra ctica l a sp e c ts— lik e  u n d er sta n d in g  C I/C D  
p ip e lin e s , u s in g  A I  fo r  a u to m a tio n , an d  n a v ig a tin g  th e  fa s t  p a c e  o f  rea l p r o je c ts— are w h e r e  tru e  
g r o w th  h a p p en s. I t ’s e s se n tia l to  ad ap t q u ic k ly , a sk  cr it ica l q u e s tio n s , an d  e m b ra c e  'g o o d  
en o u g h ' s o lu t io n s  in  th e  r ig h t c o n te x ts , e s p e c ia l ly  w ith  sh if t in g  p r io r it ie s  an d  con stra in ts."

Final Reflection
D e s p ite  th e  rap id  d e v e lo p m e n t  o f  t e c h n o lo g ie s ,  co r e  c o m p e te n c ie s  su c h  as cr itica l 

th in k in g , co lla b o r a tio n , an d  u n d e r sta n d in g  th e  so ftw a r e  d e v e lo p m e n t  l i f e c y c le  rem a in  
fo u n d a tio n a l to  a s u c c e s s fu l Q A  career. T h e  b a la n c e  b e tw e e n  th e o r e tic a l k n o w le d g e  and  
p ra ctica l e x p e r ie n c e  is  n o t  j u s t  an  a d v a n ta g e , it  is  a n e c e s s it y  in  th is  d y n a m ic  f ie ld .

L e t  u s  a c c e p t  as an  a x io m : th e  e x p a n d in g  ro le  o f  q u a lity  a ssu ra n ce  s p e c ia lis t s  req u ires  
m a ste r in g  n e w  te c h n o lo g ie s  an d  m e th o d o lo g ie s ,  in c lu d in g  A I -b a se d  a u to m a tio n , C I /C D  
p r o c e s s e s , an d  D e v O p s  p r in c ip le s . A  s u c c e s s fu l ca reer  in  Q A  requ ires:

S Fundamental knowledge o f  CI/CD and DevOps practices to  e f f e c t iv e ly  in teg ra te  
te s t in g  in to  th e  d e v e lo p m e n t  an d  q u a lity  m a in te n a n c e  p r o c e s s  at a ll s ta g e s  o f  th e  p ro d u ct  
l i f e c y c le .

S Skills in using A I fo r  test automation and data analysis, e n a b lin g  s ig n if ic a n t  
im p r o v e m e n ts  in  te s t in g  e f f ic ie n c y  an d  a cc u r a cy , as w e l l  a s th e  a b ility  to  p ro m p tly  id e n tify  
p o te n tia l is s u e s .

S Willingness to learn new tools and technologies, r e f le c t in g  th e  a b ility  to  ad ap t to  
c h a n g e s  an d  in te g ra te  in n o v a t iv e  so lu t io n s  in to  d a ily  w o rk .

T h u s, th e  sy n e r g y  b e tw e e n  th e o r e tic a l k n o w le d g e  an d  p ra ctica l e x p e r ie n c e , p a rticu la r ly  
in  th e  c o n te x t  o f  n e w  te c h n o lo g ie s ,  is  th e  k e y  to  s u c c e s s fu l ly  e n te r in g  an d  a d v a n c in g  in  th e  Q A  
p r o fe ss io n .
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