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The article aims to explore the U.S. educational system's approach to training software testing specialists, highlighting 

specific features and methodologies. The study involves analyzing key standards for IT engineer training in the USA, 

such as the ACM/IEEE Computer Science Curricula, ABET Accreditation Criteria, ISTE Standards for Educators, and 

CSTA K-12 Computer Science Standards, their overall context and targeting, as well as the inclusion of both fundamen-

tal and IT-specific disciplines into their content. In the study of each standard, particular emphasis was placed on de-

fining the place and teaching methods of theory and practice of software testing in the university curriculum guidelines. 

As it was revealed in the analysis, despite the extremely similar interpretation of basic concepts and practices in the 

context of software testing, opinions about the methodology of their teaching and the need to study as a separate disci-

pline, differ in a set of reviewed standards. 

Additionally, the research examines training programs at leading American universities, including MIT, Stanford, and 

Carnegie Mellon University, to identify how software testing and quality assurance are reflected in their curricula, 

covering full-time training programs for students in computer science, software engineering and similar related fields. 

The analysis examined programs in both general and basic disciplines in the context of information technology, and 

specific to a certain technological or organizational area, such as mobile device development or IT project manage-

ment. The content of the subjects, the list of modules and lectures, as well as tasks for extracurricular work, available in 

open sources, was also analyzed and searched for topics related to quality assurance or software testing. As revealed in 

the study, in most technical universities testing is not covered within a separate discipline, but is taught as a part of 

ones related to development practices. However, some training programs, in particular the Master's level, still have 

disciplines, devoted exclusively to quality control, testing management and automation  
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1. Introduction 

The rapid expansion and rising demand for infor-

mation technologies across various areas, including both 

business and education, is a  phenomenon being observed 

for the latest years not only on relatively young Ukraini-

an market, but all across the world. Europe and America, 

being the areas with leading global IT enterprises, signif-

icantly influence the trajectory of informational infra-

structure development, software engineering methodolo-

gies, and newly appearing trends and frameworks, in-

cluding ones related to education: the maturation and 

rapid growth of the IT market inherently drive the need 

for skilled professionals, pushing the universities to in-

troduce new specialties, integrate additional disci-

plines,and update curricula to align with contemporary 

market demands and supply competent personnel. 

In Ukraine, the IT industry is relatively new and 

heavily influenced by international trends: the majority 

of Ukrainian IT companies operate as branches or busi-

ness partners of European and American global corpora-

tions, taking over operational frameworks, technological 

choices, team dynamics, and software development 

methodologies. This influence extends to the domain of 

software testing, which is regarded as one of essential 

competenciesin software development sphere, and, ac-

cordingly, one of the most popular and in-demand pro-

fessions in the Ukrainian labor market in the field of 

information technology. 

Given the dynamic nature and inclination of the 

IT industry to constant changes and the continuous adop-

tion of new approaches, tools and practices, the educa-

tional sphere is forced to constantly focus on business to 

keep its training programs relative to modern realities. As 

an ambassador in the business segment of information 

technology, the United States of America is also shaping 

trends in the context of training new professionals, inte-

grating ever-new practices, approaches, and curricula 

into its IT education system. The orientation of modern 

Ukrainian IT-sphere to Western requirements, as far as 

the same legal status of the profession of software engi-
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neer in general and software tester in particular, allow to 

conclude similar requirements to the process of training 

of specialists in the sphere, which, accordingly, deter-

mines the relevance of studying the American experience 

of training software testing engineers. 

 

2. Literature review  

The context of foreign pedagogical experience has 

been relevant in the Ukrainian scientific space through 

all the history of the formation of the domestic education 

system. The study and adaptation of the most effective 

educational practices and concepts is observed primarily 

in the general context of the problems of contemporary 

pedagogy and training of young professionals, such as 

the assessment of the quality of education or its individu-

al national aspects [1, 2]. Special attention is also given 

to the field of information technology, both the general 

history of the growth of the industry, and its integration 

with higher education [3], and the analysis of specific 

practices and methodologies for the training of future 

software engineers [4]. The problem of software testing 

is much less popular among modern scientists, which is 

caused, in the first place, by the not fully defined status 

of the sphere of quality assurance itself, considered by 

many as an appendix to the broader competence of the 

software development engineer. It is worth noting that 

this thesis is emphasized primarily in the work of Ameri-

can colleagues, raising in their scientific work the ques-

tion of the status of the sphere of quality assurance and 

integration of its theoretical and practical aspects in the 

training programs of American universities. [5–7]. 

Considering a rapid growth in demand and popu-

larity of the profession of software testing engineer in the 

domestic IT market, and, accordingly, the growing de-

mand for quality training of relevant specialists, the 

Ukrainian educational system needs to constantly adapt 

the content of its educational programs to the new reali-

ties of the market. In our opinion, analysis of foreign, 

particularly American, experience of training software 

testing engineers can be a valuable and significant part in 

this process, which determines the relevance of the study. 

 

3. The aim and objectives of the research 

The purpose of the article is to study the experi-

ence of the educational system of the United States of 

America in training software testing specialists and high-

light its specific features. 

To achieve this goal, the following tasks were 

identified: 

1. Define and study the key standards for training 

IT engineers in USA. Determine the place of software 

testing in the content of these standards. 

2. Identify key representatives of American higher 

education institutions in the field of information technol-

ogy. Analyze training programs in the specialties “Com-

puter Science” and “Software Engineering” for the inclu-

sion of modules or even individual disciplines, devoted 

to the area of software testing and quality assurance. 

 

4. Materials and methods 

To achieve the goals defined above, various 

sources and methodologies were used, including the 

analysis of scientific literature, educational standards, 

and educational curriculums of the universities under the 

research. Various resources were used to find a data for 

the research: search engines (e.g., Google, Bing), scien-

tific databases (e.g., Google Scholar), digital repositories 

of higher educational institutions (MIT, Stanford etc.). 

Artificial Intelligence technologies, including Chat GPT 

3.5, Quill Bot AI Translator and Quill Bot Grammar 

Checker, were used for more precise data aggregation 

and utility. During the research, various theoretical 

methods were considered: abstraction and concretization, 

analysis and synthesis, comparison, structuring, induc-

tion, and deduction. 

 

5. Research results and discussion 

In the United States, several fundamental stand-

ards define the requirements for preparing new special-

ists in the software development area. The coexistence of 

multiple educational standards, such as the ACM/IEEE 

Computer Science Curricula, ABET Accreditation Crite-

ria, ISTE Standards for Educators, and CSTA K-12 

Computer Science Standards, reflects the diverse and 

multifaceted nature of education in the United States. 

Each set of standards serves a specific purpose and audi-

ence, addressing different aspects of the educational 

continuum. Legally, these standards are not mandated by 

federal law but are highly influential in shaping educa-

tional practices and policies. Universities and educational 

institutions adopt these standards to align with best prac-

tices, meet accreditation requirements, and ensure that 

their programs are competitive and comprehensive. 

ACM/IEEE Computer Science Curricula – a 

standard, which outlines guidelines for undergraduate 

and graduate programs in computer science and related 

fields, covering core knowledge areas, learning out-

comes, and curricular recommendations. The first ver-

sion was published in 1968, and it has since undergone 

multiple revisions to reflect new approaches in technolo-

gy and changes in the computing field. The latest version 

includes ongoing updates and revisions to ensure rele-

vance and alignment with industry trends, being system-

atically overseen by ACM and IEEE committees. The 

ACM/IEEE Computer Science Curricula outline essential 

knowledge areas, such as algorithms, programming lan-

guages, software engineering, databases, and computer 

architecture. It emphasizes hands-on learning, problem-

solving skills, and the ability to work effectively in 

teams. The standard aims to prepare students for diverse 

career paths in computing and promote lifelong learning 

in the rapidly evolving technology landscape [8]. 

ABET Accreditation Criteria sets the standards 

for accreditation of programs in applied science, compu-

ting, engineering, and technology, focusing on quality, 

student outcomes and continuous improvement. It was 

founded in 1932 and has since become a globally recog-

nized accrediting agency for STEM programs. ABET 

regularly updates its criteria to align with industry needs 

and advancements in technology. Compliance and 

maintenance involve self-assessment, peer review, and 

ongoing improvement efforts by institutions seeking 

accreditation. The ABET Accreditation Criteria for com-

puting programs emphasize core competencies, such as 

technical knowledge, problem-solving abilities, team-

work, communication skills, and ethical conduct. Pro-
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grams must demonstrate continuous improvement and 

alignment with industry standards through curriculum 

design, assessment methods, faculty qualifications, and 

resources. Accreditation signifies that a program meets 

recognized quality benchmarks and prepares graduates 

for successful careers in computing-related fields [9]. 

ISTE Standards for Educators provide guidelines 

for educators in integrating technology effectively into 

teaching and learning, fostering digital citizenship, and 

promoting innovation in educational practices.The stand-

ards were first introduced in 1998 and have since evolved 

to reflect advancements in educational technology and 

pedagogy.The ISTE Standards for Educators focus on 

areas, such as facilitating learning with technology, de-

signing digital learning experiences, promoting digital 

citizenship, and engaging in professional growth and 

leadership. Educators are encouraged to integrate tech-

nology tools, resources, and strategies effectively to meet 

diverse student needs, enhance collaboration, and foster 

critical thinking and creativity in the digital age [10]. 

CSTA K-12 Computer Science Standards define 

learning objectives and outcomes for K-12 computer 

science education, covering foundational concepts, com-

putational thinking, programming skills, and ethical 

considerations. The standards were first introduced in 

2011 and have been updated periodically to reflect ad-

vancements in computer science education and emerging 

technologies. Compliance and maintenance involve cur-

riculum development, teacher training, and assessment 

practices, aligned with the standards. The CSTA K-12 

Computer Science Standards emphasize fundamental 

concepts, such as algorithms, data representation, pro-

gramming logic, and computational problem -solving. 

They also address broader skills, such as collaboration, 

communication, and ethical decision-making, in the 

context of technology use [11].  

Despite the fact that the area of software testing is 

considered a massive theoretical and technical branch of 

the industry, containing a unique set of practices, tools 

and approaches, its perception is still not fully defined 

and fluctuates between the "one of competences of a 

software engineer" and "a completely independent spe-

cialization within the industry". A similar trend is typical 

of the above-mentioned educational standards, which 

look at software testing from different angles. Some of 

them may not have specific sections, dedicated solely to 

software testing and test automation, while they still 

recognize the importance of these concepts within the 

broader context of computer science education, software 

development practices, and technology integration in 

education: 

– while the ISTE Standards for Educators primari-

ly focus on technology integration in teaching and learn-

ing, they indirectly recognize the importance of software 

testing and test automation in educational contexts. Educa-

tors are encouraged to promote critical thinking, problem -

solving, and digital citizenship, which includes also dis-

cussions on software quality, testing strategies, and the 

role of automation in ensuring reliable technology use. 

– the CSTA K-12 Computer Science Standards 

may include concepts related to software testing and test 

automation within the broader context of computational 

thinking and programming skills. Students may learn 

about the importance of testing code for correctness and 

reliability, understand basic testing techniques, and ex-

plore the potential of automation in streamlining testing 

processes. 

Among the standards mentioned, the ACM/IEEE 

Computer Science Curricula and ABET Accreditation 

Criteria specifically highlight quality assurance and 

software testing as separate areas or skill sets within the 

broader context of software engineering and provide the 

recommendations for teaching them in higher education 

institutions: 

– ACM/IEEE Computer Science Curricula 

acknowledges quality assurance and software testing as 

distinct knowledge areas within software engineering. It 

recognizes the importance of QA processes, testing 

methodologies, and test automation techniques in ensur-

ing software reliability, functionality, and performance. 

Students are expected to develop skills in designing test 

cases, conducting testing activities, and utilizing testing 

tools. The curriculum include topics, such as test plan-

ning, test execution, defect tracking, and test reporting, 

emphasizing the significance of QA and testing in the 

software development lifecycle. 

– ABET's accreditation criteria for computing 

programs include specific expectations related to quality 

assurance and software testing. It considers testing as a 

critical skill set for software engineers, highlighting the 

ability to design, implement, and execute test cases, as 

well as analyze test results and improve software quality. 

The criteria also address topics, such as test automation, 

regression testing, integration testing, and verifica-

tion/validation techniques. ABET emphasizes the inte-

gration of QA and testing principles throughout the cur-

riculum to prepare graduates for roles that require exper-

tise in ensuring software quality and reliability. 

In the USA, universities offering IT specialties are 

not required to conform to specific standards, such as the 

ACM/IEEE Computer Science Curricula, ABET Accred-

itation Criteria, ISTE Standards for Educators, or CSTA 

K-12 Computer Science Standards. However, the majori-

ty of them choose to align their IT programs with one or 

a set of these standards for several reasons: 

1. Accreditation: ABET accreditation is highly re-

spected in the field of engineering and technology. Many 

universities seek ABET accreditation for their IT pro-

grams as it demonstrates that the program meets recog-

nized quality standards. 

2. Industry Relevance: aligning with standards, 

such as the ACM/IEEE Computer Science Curricula, 

ensures that the curriculum is relevant to industry needs 

and prepares students with the necessary skills and 

knowledge for their careers, which expands the opportu-

nities for cooperation between universities and the in-

formation technology industry. 

3. Pedagogical Best Practices: standards like the 

ISTE Standards for Educators and CSTA K-12 Computer 

Science Standards provide practical guidelines for effec-

tive teaching and learning practices in technology-related 

fields. 

4. Competitive Advantage: Universities that ad-

here to recognized standards may have a competitive 

advantage in attracting students and faculty, contributing 

to its development and expansion. 
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While conformity to these standards is not manda-

tory, they serve as valuable benchmarks and guidelines for 

universities to enhance the quality and relevance of their 

IT programs. It worth mentioning that universities may 

also have their own internal standards and guidelines that 

align with or supplement these broader standards. 

The different approaches of educational standards 

to the perception of testing are also reflected in the dif-

ferences in the training programs themselves at universi-

ties in the United States of America. One of the most 

prestigious universities in the country is the Massachu-

setts Technical University, which, of course, offers a 

range of both undergraduate and master's degrees in 

software development [12]. The Bachelor in Computer 

Science and Engineering at MIT is typically a four-year 

full-time program. Admission to this program is highly 

competitive, requiring a high school diploma or equiva-

lent, with a strong background in mathematics and sci-

ence. Beyond formal coursework, students have access to 

a wealth of informal educational opportunities, including 

participation in research projects, internships, hacka-

thons, and industry collaborations. To graduate, students 

must complete core computer science courses, a  selection 

of elective courses, and a capstone project, ensuring they 

have both the theoretical knowledge and practical experi-

ence necessary for success in the field of software devel-

opment. In general, the curriculum covers aspects of 

software engineering, quality assurance, and testing 

methodologies, providing students with a comprehensive 

understanding of these critical areas [13]. However, test-

ing is not put into a separate discipline or training pro-

gram but considered as only one of the topics in the con-

text of the broader disciplines. For example, the course 

“6.100 – Introduction to Computer Science and Pro-

gramming” covers a wide range of information technolo-

gy fields, such as computation, Python language script-

ing, simple algorithms and data structures, debugging, 

and algorithmic complexity, while also including mod-

ules of quality assurance and testing principles [14]. 

Similarly, technology-specific discipline programs, such 

as “6.1820 – Mobile and Sensor Computing” and 

“6.1060 – Software Performance Engineering”, cover 

testing processes in the areas of mobile development and 

performance engineering respectively, and offer specific 

tools and practices that are more relevant to these areas 

[15, 16]. 

A similar situation can be observed for another 

popular and prestigious educational institution of United 

States: Stanford University, which also offer the Bache-

lor in Computer Science training program [17]. There are 

also no separate courses for software testing in the sub-

jects studied. However, problematics of quality control, 

methodologies and testing tools are exposed both in a 

wide-range disciplines, such as “CS 107 – Computer 

Organization and Systems”, and in specific technical or 

organizational areas, for example, “CS 194 – Software 

Project Management” [18, 19]. 

One example of a university that has a separate 

discipline focusing on software testing and quality assur-

ance in its educational program is Carnegie Mellon Uni-

versity [20]. In the course of the Bachelor of Computer 

Science programs, this university is not fundamentally 

different from those mentioned above (Stanford and 

MIT), offering only disciplines that consider testing in 

the context of more global areas of knowledge, e.g., “15-

413 – Software Engineering” and “15-410 – Software 

Architecture and Design”. However, there are significant 

differences in the Master of Computer Science programs, 

in which students can choose from a wide range of disci-

plines directly related to both the general problem of 

software testing and its individual technical or organiza-

tional aspects. “17-323 – Quality Assurance” is one of 

the fundamental disciplines in a context of software qual-

ity assurance and control. This course introduces various 

testing tools and techniques to software engineering 

students, developing the knowledge of when those tools 

should be used, how to evaluate their results, and what 

assurances they can provide. The key learning objectives 

of the course include:  

1. Understanding of software quality: how to de-

fine it, analyze it, and measure it.  

2. Selecting the proper analytical tool/technique 

for a given situation. 

3. Understanding of the strengths and weaknesses 

of different quality assurance techniques, such as soft-

ware testing, static analysis, code review.  

4. Learning of how to collect, manage, and evalu-

ate quality metrics.  

5. Analysis and verification of a variety of soft-

ware properties including security, reliability, and per-

formance.  

“17-443 – Quality Management” is another test-

ing-related discipline, introducing students to the mana-

gerial challenges of developing high quality software 

systems. The key learning objectives of this course in-

clude:  

1. Definition of a quality management process in 

the context of a software project.  

2. Understanding the costs, associated with 

achieving quality goals and not achieving them.  

3. Understanding the tradeoffs, required to im-

plement quality assurance techniques.  

4. Gaining an experience of using the quality met-

rics to inform project-level decisions. 

"15-414 – Bug Catching: Automated Program 

Verification" deserves a special mention, as it is dedicat-

ed to the problematics of automated testing. The course 

teaches students how to write bug-free code through the 

process of software verification. Students learn the 

principles and algorithms behind automated verification 

tools and understand their practical limitations while 

gaining experience writing verified, machine-checked 

code [21, 22]. 

Speaking of the limitations of this study, it is 

worth noting the limited access to materials of some 

educational programs, as well as the advisory nature of 

the approaches and methods, described in them: not all 

educational materials, the content of lectures, workshops, 

and extra-auditorium work, are available in the public 

space and can be analyzed without the participation of 

representatives of the appropriate educational institutions 

directly. It is also worth noting that the analysis exam-

ined only a few of the most representative institutions in 

the United States of America, which does not give a full 

assessment of the overall approach to the training of 

testers across the whole country.  
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As has already been mentioned, although the USA 

plays a key role in the development of the international 

IT sphere, it is not the only technology ambassador. Key 

universities in Europe and Asia are also able to offer 

their unique expertise in training software testing engi-

neers, which opens prospects for further research. 

 

6. Conclusions 

An analysis of the experience of training of soft-

ware engineers in foreign institutions of higher educa-

tion, discussed above, allows to highlight the following 

trends in curriculum formulation and the organization of 

the educational process in the leading technical universi-

ties of the United States of America according to the 

defined objectives of the study. 

1. The existence and independent development 

and implementation of several nationally accepted stand-

ards of training in the field of information technology in 

higher education institutions. On the one hand, it gives 

the universities the space to adapt the educational materi-

al to the particular educational process of a particular 

institution and to implement their own vision of the train-

ing of future professionals. On the other hand, it is worth 

noting that despite differences in interpretation and em-

phasis on different theoretical and practical specifics of 

some disciplines, the content of the educational stand-

ards, considered in the article, is mostly comparable and 

repeating each other, which implies stability in the set of 

theoretic knowledge and the quality of training of spe-

cialists regardless of the orientation of the university to a 

certain standard.  

2. Despite some differences in the content of the 

training programs, all without exception make the initial 

emphasis on the basic areas of knowledge, such as algo-

rithms, programming languages, software development, 

databases and computer architecture, as well as fundamen-

tal disciplines, such as physics, mathematics, the founda-

tions of algorithms, which allows to form a theoretical 

basis for further study of specialized disciplines. It should 

be noted that the place and status of the software testing in 

the general IT industry is not fully defined either in educa-

tional standards or in training programs: quality control 

and testing area in general can be either distinguished as 

separate disciplines and specialties, or considered as an 

appendix to the material of broader technical areas, such as 

software development. However, it is worth noting that the 

problematics of software testing in any case stands out as 

an integral part of the competence of future professionals 

in the field of information technology, and regardless of 

the availability or absence of specialized disciplines, stu-

dents of the specialty "Computer Science" of all the uni-

versities acquire such skills as development of test scenar-

ios, conducting testing activities, use of testing tools, 

tracking defects and others. 
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