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Abstract  
The growing complexity and globalization of industries highlight the crucial role of 

standardization in ensuring quality, interoperability, and innovation across sectors. Europe needs 

the best standardization experts to pursue its global standard-setting ambitions to safeguard a 

digital, green and resilient single market. As industries evolve, the demand for experts 

well-versed in standards and their implementation becomes increasingly urgent.   

The strategic importance of standards requires more attention and promotion. Students do not 

often get the value of learning about standardization until a later stage of their career. At the 

same time, the industry, public authorities, and societal stakeholders need experts to assist them 

in the standardization process. Increasing the incentives for students and universities to engage in 
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standardization depends on market attractiveness and societal perspective on standardization  

This paper presents an example of best practice of collaboration between national 

standardization bodies of Romania, Bulgaria, Universitat Politècnica de València, Spain and 

University of Life Sciences "King Mihai I" from Timisoara, Romania in developing 

micro-credential courses. This paper investigates whether the integration of standardization into  

educational frameworks represents a new and necessary vision for developing the next 

generation of experts.  

Keywords: higher education, curricula, standardization, research, quality assurance. 

 

1. Introduction 

In an increasingly globalized and interconnected world, standardization plays a key role in 

ensuring the  interoperability, quality and safety of products and services. Standards provide the 

framework for industries to operate  effectively, facilitating international trade, innovation and 

competitiveness in global markets. In particular, the European  Union (EU) relies on standards 

to support its ambitions for a digital, green and resilient single market. These standards are 

essential to ensure a sustainable transition to a green and digital economy, but their success 

crucially depends on the  knowledge and skills of the workforce (Bakhouyi et al., 2017; Balan & 

Tulcan, 2013;  De Vries & Egyedi, 2007; De Vires et al., 2010).  

However, despite the obvious importance of the standards, education in this area is often 

neglected in traditional  academic programs. Students often encounter standardization concepts 

only later in their careers, often in the context of  specific job requirements. This lack of early 

formal education in standardization contributes to a skills gap between market  demands and 

graduate training. As industries rapidly evolve under the pressure of technological innovation, 

climate  change and international regulations, it becomes increasingly urgent to develop 

well-trained experts who understand and  implement these standards (Fiofanova, 2021; Ionescu 

et al., 2020; National Research Council, Board on Science Education, & Committee on 

Guidance on Implementing the Next Generation  Science Standards, 2015). 

In this context, education in standardization becomes not only relevant, but essential. Integrating 
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standardization  into the university curriculum can have a significant impact on training the next 

generaon of experts. From ensuring quality and regulatory compliance, to supporting innovation 

and international collaboration, education in standardization  can equip future professionals with 

the skills to navigate a dynamic and competitive global environment. At the same  time, students 

who acquire a solid knowledge of standards are better prepared to meet the challenges of 

sustainability,  safety and efficiency in various economic sectors (Plakhotnik et al.. 2023; Puiu 

S, 2020).  

An example of efforts to integrate standardization education in higher education is the European 

B-Green-ED project, carried out within the Erasmus+ Program. The project involves 

collaboration between renowned universities from  four European countries: Bulgaria, Spain, 

Romania and Lithuania, together with national standardization bodies from Romania (ASRO) 

and Bulgaria (BDS). The project's main aim is to develop innovative micro-credentials that meet 

the  demands of the labor market and support the transition to a green and digital economy. 

These micro-credentials were designed to provide students and professionals with the 

opportunity to gain specialized knowledge in critical areas such  as carbon footprint assessment, 

quality management, and bioeconomy. The micro-credential courses have been  structured to be 

flexible, accessible and adapted to the needs of the market, allowing participants to acquire 

relevant  skills in a short period of time, but with a significant impact on their career. The 

B-Green-ED project thus represented an  innovative initiative to integrate standardization in 

education, meeting both the needs of students and industry (Boosting the green future via 

university micro-credentials /B-GREEN-ED). 

This paper aims to analyze the impact of this initiative on the education and training of the next 

generation of  standardization experts. We will focus on evaluating the results obtained in the 

pilot courses of the B-Green-ED project  and explore how these micro-credentials can contribute 

to the development of a new educational model focused on  standardization. We will analyze the 

relevance of this educational model for various industries and discuss the benefits  and 

challenges of its implementation in the European and international context.  

 

2. Material and Methods 
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2.1 Project context  

The present study is based on the activities and results of the B-Green-ED project, carried out 

under the auspices of the Erasmus+ program (KA 220 – Higher Education). This project was 

coordinated by an international consortium of  four universities and two standardization bodies. 

The main goal of the project was to develop and pilot micro-credentials oriented towards 

ecological standards and sustainability management, thus addressing the challenges of the 

transition to  a green and digital economy in Europe (Boosting the green future via university 

micro-credentials /B-GREEN-ED). 

The consortium involved the following institutions: Bulgaria- Burgas Free University (BFU) - 

project coordinator and Bulgarian Institute of Standardization (BDS), Spain- Polytechnic 

University of Valencia (UPV), Romania - University of  Life Sciences"King Mihai I" from 

Timișoara (USVT) and Romanian Standardization Association (ASRO), Lithuania- Mykolas  

Romeris University (MRU).  

2.2 Purpose and objectives of the study  

The main objective of the B-Green-ED project was to support the transition to a European green 

economy by  developing innovative educational practices that include standardization in higher 

education programs. Through micro credentials, the project aimed to provide students and 

professionals with the opportunity to acquire specific skills in  highly standardized areas such as 

carbon footprint assessment, bioeconomy risk management, circular economy,  environmental 

and management systems (Boosting the green future via university micro-credentials 

/B-GREEN-ED). 

This study investigates the methodologies used within the project to develop, implement and 

evaluate these  micro-credentials. In addition, we aim to analyze how these courses have 

contributed to the formation of relevant skills  for the labor market and the creation of a 

workforce prepared for future challenges.  

2.3 Development and implementation of micro-credentials  

Within the B-Green-ED project, 12 micro-credential courses were developed and piloted, 

organized by the four partner universities. Desk research on the current state regarding the 
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provision of training on standards, turned out a proposal of 15 areas of interest for standards 

learning, grouped in 6 domains, in accordance with the opinions of the experts  interviewed, who 

are active in these fields. The two national standardization bodies, BDS and ASRO, made a 

research and analysis of European and International standards in the defined areas and domains 

and proposed 153 standards among  which universities have chosen 46 standards to develop the 

micro-credential courses.  

These courses have been structured to cover relevant areas from a standardization and green 

economy perspective. The Table 1 shows the titles of the courses implemented in each of the 

partner countries:  

 

 
Table 1. Micro-credential courses implemented in the partner countries' universities  
 Source: Boosting the green future via university micro-credentials /B-GREEN-ED 

 

All micro-credentials have been designed based on a standardized framework, following EU 

training and  certification guidelines (Carțiș A et al.). This framework included essential 

elements such as learning outcomes, form of participation  (online or hybrid), assessment 

methods and identity verification during assessments. Each course has been structured to  
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provide a clear set of transferable skills, useful for both students and professionals wishing to 

specialize in the field of  standardization.  

2.4 Piloting methodology  

The piloting of the micro-credential courses took place over 12 months, within the framework of 

the international partnership. Each partner university was responsible for organizing and 

implementing the courses at the national level, involving students and professors from various 

fields. The courses were conducted online, through e-learning planorms specially developed for 

this project. In addition, some courses were organized in a hybrid format to facilitate access to  

participants from diverse geographic areas.  

To assess the success of implementation, each partner collected data from participants using 

satisfaction questionnaires and semi-structured interviews. These questionnaires were structured 

in three sections: 

1. Course structure and feasibility– Evaluation of course design and clarity of educational 

materials. 

2. Relevance and viability of courses– Evaluation of the relevance of the topics covered for the 

needs of the labor  market.  

3. The quality and efficiency of the courses– Evaluation of the quality of educational content       

and the effectiveness of teaching methods.  

2.5 Evaluation Indicators  

To measure the effectiveness of micro-credential piloting, the following qualitative and 

quantitative indicators  were used:  

Qualitative indicators: (1) relevance of courses to industry needs and labor market 

requirements; (2) the quality  of the educational materials, according to the feedback provided by 

the participants; (3) student satisfaction with course  structure and content; (4) effectiveness of 

teaching methods and transferability of acquired skills.  

Quantitative indicators: (1) total number of students enrolled and attending courses; (2) 

percentage of students  who completed courses and earned micro-credentials; (3) number of 

completed satisfaction questionnaires and degree  of participation in end-of-course evaluations.  
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2.6 Data Analysis  

The collected data were analyzed using descriptive statistical methods to assess the level of 

satisfaction of the  participants and the impact of the courses on the acquired skills. The answers 

to the satisfaction questionnaires were  centralized and compared between the partners, in order 

to identify possible differences in the perception and  effectiveness of the courses depending on 

the national context. In addition, semi-structured interviews with students and  faculty provided a 

more nuanced perspective on the challenges and successes encountered in implementing 

micro-credentials.  

 

 3. Results  
Analyzing the data collected in the framework of the B-Green-ED project, we identified a series 

of determining  factors that underline the effectiveness of education in standardization as a 

method of training the future generation of  experts. In this research, multiple perspectives were 

examined that highlight the relevance and applicability of this  approach in various industrial 

and educational sectors.  

Our study focused on evaluating the impact of micro-credential courses, run in partnership with 

higher education  institutions and standardization bodies, on students' professional skills. The 

feedback and results of the evaluations  allowed the identification of eight fundamental reasons 

that justify the integration of education in standardization as an  effective strategy for training 

professionals able to respond to the demands of the global market.  

These reasons reflect the various benefits that standardization education can bring, not only in 

terms of competitiveness and operational efficiency, but also in supporting innovation, 

collaboration and compliance with  international regulations. Next, we will present and discuss 

each of these reasons, analyzing their essential contribution  to the development of a specialized 

workforce capable of operating in an increasingly complex economic and technological 

environment. (Figure 1)  

3.1. Promoting global skills  

Standardization education plays a key role in training the next generation of experts, particularly 
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due to its ability  to promote global competencies. In a globalized economy, where products and 

services are traded and used  internationally, standards provide a common basis for efficient 

operation and interoperability of systems. Thus, the  knowledge acquired through standardization 

courses is not limited to a local or regional market, but has global  applicability (Puiu S, 2020; 

Romanian Standards Association).  

In the B-Green-ED project, students reported a significant improvement in their ability to 

understand and apply international standards. For example, they learned how to interpret 

European (EN) and international (ISO) standards, as  well as how to implement them in a variety 

of industrial and geographical contexts. This competence is extremely valuable  for companies 

operating in transnational environments, where compliance with international standards is 

essential to be  able to access foreign markets. 

 
Figure 1.  The reasons for the integration of education in standardization in the 

training of future experts  

                                    Source: Original by authors  

 

Furthermore, education in standardization not only provides students with an in-depth 

understanding of  standards, but also prepares them to operate in diverse environments where 

legislation and regulations vary from country to country. This ability to navigate the various 

systems of standards and regulayions gives graduates a competitive advantage in the global job 
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market. They thus become more adapted and prepared to manage the challenges associated  with 

international trade, global supply chains and international compliance requirements (Rosa, 2016; 

Tyumaseva et al., 2020).  

3.2. Stimulating innovation within safe limits  

Innovation is an essential component of economic and technological progress, but without clear 

and rigorous  standards, innovation can become a chaotic, incoherent process. Standards provide 

a stable framework in which  innovation can take place in a safe and controlled manner, ensuring 

that new solutions and technologies are compatible with existing regulations and quality 

requirements. In this sense, standardization education plays an important role in balancing 

creativity with regulatory compliance (Comité Européen de Normalisation; Leisyte et al., 2015;  

Mentel et al., 2020; Plakhotnik et al., 2023; Zaporozhchenko et al., 2022).  

A key aspect of the micro-credential courses piloted within the B-Green-ED project was 

precisely learning how standards can support innovation (Boosting the green future via 

university micro-credentials /B-GREEN-ED). Students were taught to identify areas in a process 

or technology where innovation can bring significant benefits without compromising safety, 

quality or regulatory compliance. For example, in areas such as bioeconomy or carbon footprint 

assessment, students learned how to innovate methods to reduce ecological impact  while 

respecting international environmental standards.  

Education in standardization also helps to develop critical thinking towards innovation, giving 

future experts a  solid knowledge base on the limits and opportunities created by standards. 

(Comité Européen de Normalisation; Leisyte et al., 2015; Plakhotnik et al., 2023). Although 

standards provide clear rules and well-defined structures, they do not prevent the development of 

new technological solutions. On the contrary,  they serve as starting points for innovative 

solutions that are scalable and widely applicable, thus ensuring sustainable  and secure 

development.  

Therefore, through education in standardization, students learn not only how to innovate, but also 

how to do so  within safe and efficient limits, thereby contributing to technological progress and 

the development of solutions that  comply with existing regulations and standards.  
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3.3. Quality and efficiency assurance  

One of the most important aspects of education in standardization is the direct link it has with 

improving the quality and efficiency of processes and products (Comité Européen de 

Normalisation; Leisyte et al., 2015; Plakhotnik et al., 2023). In any industry, implementing 

standards helps increase consistency, reduce errors, and ensure compliance with local and 

international regulations. Students who gain knowledge of standardization are equipped to 

implement quality assurance processes effectively, which can have a direct impact on  an 

organization's performance.  

Through pilot courses developed in the B-Green-ED project, students learned how to apply 

quality management standards (e.g. ISO 9001) and specific environmental standards (ISO 

14001) to optimize organizational processes. They were trained in evaluating and monitoring 

production and operating processes to identify weaknesses and implement  corrective measures 

based on internationally recognized standards. Thus, education in standardization provided 

students with a set of tools and methodologies that directly contribute to improving the quality of 

products and services provided  by an organization.  

In addition to quality assurance, efficiency plays a central role. Standards help eliminate 

redundancies and optimize resources, resulting in less time, energy and money. In the project, 

trainees learned to identify and implement procedures that reduce waste and improve operational 

efficiency. This is especially essential in sectors such as the bioeconomy and waste management, 

where resources must be used as responsibly as possible to meet sustainability  requirements.  

3.4. Improving collaboration and communication  

Another major benefit of standardization education is its ability to facilitate effective 

collaboration and  communication between experts from various fields and countries. Standards 

act as a "common language" between industries and organizations, providing a clear set of rules 

and specifications that are understood and applied globally. In a world where international 

collaboration is increasingly common, this common language becomes essential for the success 

of transnational projects and initiatives (Comité Européen de Normalisation; Leisyte et al., 2015; 

Mentel et al., 2020; Plakhotnik et al., 2023; Zaporozhchenko et al., 2022).  

Through the micro-credential courses, participants in the B-Green-ED project had the 
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opportunity to learn how to collaborate effectively using internationally recognized standards. 

For example, bioeconomy students were trained to  collaborate with experts from other fields, 

such as engineering, environment or management, using common quality and sustainability 

standards. This cross-disciplinary approach created a collaborative learning environment where 

all  participants had a clear understanding of common requirements and objectives.  

Moreover, standards facilitate collaboration not only between disciplines, but also between 

organizations and  countries. In international or transnational projects, the use of common 

standards allows teams from different regions to work effectively together without encountering 

cultural or technical barriers. Thus, students who have learned to apply standards in international 

collaborations are better prepared to integrate into global teams and manage complex projects,  

regardless of the national or cultural context.  

3.5. Supporting sustainability and safety  

International standards play a key role in supporting sustainability and safety in all economic 

sectors. Through  standardization education, future experts gain the knowledge to create and 

implement sustainable solutions that comply  with environmental regulations and ensure the 

safety of workers, consumers and communities. These skills are becoming  increasingly valuable 

in a global market that prioritizes the transition to a green economy (Comité Européen de 

Normalisation; Leisyte et al., 2015; Mentel et al., 2020; Plakhotnik et al., 2023; Zaporozhchenko 

et al., 2022).  

Within the B-Green-ED project, the pilot courses were designed to give students a solid 

foundation in environmental and safety standards. For example, courses on carbon footprint 

assessment and bioeconomy risk management provided participants with the necessary tools to 

assess the impact of human activities on the environment and propose measures to reduce it, 

while respecting international environmental standards such as would be ISO 14001.  

Education in standardization enables students to understand the importance of applying rigorous 

safety standards in various industries, from manufacturing to construction and high technology. 

These standards not only protect workers and end users, but also help reduce the risks of 

accidents, pollution or environmental damage. Through their  implementation, future experts are 

able to contribute to the development of sustainable solutions that comply with the  safety and 
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environmental standards imposed by international legislation.  

3.6. Preparing for regulatory compliance  

Navigating a complex regulatory landscape, both nationally and internationally, is a challenge for 

many organizations, especially those operating in global markets. Standards provide a clear path 

to ensure regulatory  compliance and avoid risks associated with non-compliance, such as legal 

sanctions, product withdrawals or reputational damage. Through standardization education, 

students acquire essential skills to understand and apply the standards required for compliance in 

various sectors (Comité Européen de Normalisation; Leisyte et al., 2015; Mentel et al., 2020; 

Plakhotnik et al., 2023; Zaporozhchenko et al., 2022).  

The B-Green-ED micro-credential courses directly addressed the issue of compliance, training 

students to use international standards as tools to navigate complex regulations. For example, 

participants in risk management and carbon footprint assessment courses learned to implement 

solutions that comply with European and international greenhouse gas emissions regulations. 

This knowledge not only prepared them to comply with legislative requirements, but also gave 

them the opportunity to contribute to reducing the impact on the environment.  

In an ever-changing global landscape, regulatory compliance is not only a legal requirement, but 

also an opportunity to gain a competitive edge in the marketplace. Organizations that implement 

standards and comply with regulations are better positioned to access international markets and 

maintain a trustworthy image in the eyes of consumers and authorities. Students educated in the 

field of standardization understand these advantages and can apply the knowledge gained to 

ensure compliance of the organizations with which they will work.  

3.7. Reducing costs and duplication of effort  

One of the major benefits of education in standardization is the ability to reduce costs and 

eliminate duplication  of effort within industrial and organizational processes. By adopting and 

implementing internationally recognized standards, organizations can avoid the high costs 

associated with trial and error in product and process development.  Standards provide a clear 

and efficient framework that helps establish optimized working methods and avoid costly and  

ineffective experiments (Comité Européen de Normalisation; Leisyte et al., 2015; Mentel et al., 
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2020; Plakhotnik et al., 2023; Zaporozhchenko et al., 2022).  

In the B-Green-ED project, students were trained to recognize and capitalize on the economic 

benefits of applying standards in various industries. For example, in the quality management and 

waste management courses, participants  learned how to use the standards to optimize production 

and logistics processes, thereby reducing resource wastage and operational costs. This was 

particularly relevant for companies aiming to comply with strict environmental regulations and 

adopt sustainable practices.  

Another important aspect of the application of standards is the reduction of redundancies. 

Standardization avoids the need to develop ad hoc solutions for each project or product, as there 

are already clear specifications and guidelines that can be followed. This allows companies to 

save time and resources, especially in international projects, where collaboration between teams 

from different countries can be simplified thanks to the application of common standards.  

3.8. Expanding employment opportunities  

In a globalized and dynamic economy, skills related to standardization are becoming increasingly 

valuable to employers. Education in standardization not only prepares students to comply with 

regulations and optimize processes, but also provides them with a wide range of skills that 

broaden their employment opportunities. Understanding and applying international standards is a 

highly sought-after skill in various industries, from manufacturing and technology to the service 

sector and public administration (Comité Européen de Normalisation; Leisyte et al., 2015; 

Mentel et al., 2020; Plakhotnik et al., 2023; Zaporozhchenko et al., 2022).  

The micro-credential courses developed under the B-Green-ED project have demonstrated that 

education in  standardization opens doors to a variety of professional opportunities. Students who 

attended these courses acquired  skills that increased their attractiveness on the labor market, as 

many companies are looking for specialists who  understand and can implement the standards 

needed to access international markets. For example, knowledge of quality management and 

environmental standards is essential in industries such as the bioeconomy and green energy, 

where companies must comply with strict regulations.  

Moreover, education in standardization provides students with an adaptability that is highly 

valued by employers. Future professionals become able to quickly integrate into 
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multidisciplinary and international teams using a common  language based on clear standards. 

This makes students educated in standardization extremely versatile and prepared to  take up 

positions in a variety of fields, from project management to compliance audits and business 

consulting.  

4. Discussions  
Although the results of the study indicate numerous benefits of education in standardization, it is 

important to also consider certain limitations and challenges that have arisen during the 

implementation of micro-credentialing courses. These shortcomings provide useful insights for 

further improving educational approaches in this area and extending the positive impact to a 

wider audience.  

One of the limitations of the study is the relatively small sample of students who participated in 

the pilot courses. Each partner university managed a limited number of trainees, which may 

influence the ability to generalize the findings to a wider level. Also, the cultural and economic 

variability between the participating countries (Romania, Bulgaria, Lithuania and Spain) could 

affect the perception and applicability of standardization education in other national contexts. In 

addition, micro-credential courses were conducted in a predominantly online or hybrid setting, 

which may  influence the degree of interaction between students and faculty. This teaching 

method, although flexible, could limit  some practical aspects of standardization education, 

which would require physical interaction or practical exercises to  better understand the concrete 

application of the standards.  

In the process of implementing micro-credential courses, one of the major challenges was related 

to access to adequate educational resources. Since standardization is a technical and specific 

field, not all teachers had the necessary  training to teach this topic effectively, which led to the 

need for additional training. This aspect can represent a significant  obstacle for universities that 

want to implement similar courses but do not have specific expertise in standardization.  

Another challenge was keeping students interested throughout the entire program. Standards, 

while fundamental to various industries, may seem abstract or complex to students. Finding 

interactive and dynamic teaching methods was  essential to the success of the courses, but it took 
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extra effort on the part of the teachers to integrate these methods into a basic educational 

framework.  

To overcome these challenges and increase the effectiveness of education in standardization, 

continuous improvement of teaching methodologies is necessary. One solution would be the 

integration of more advanced technologies, such as interactive simulations, virtual reality or 

educational games, which could make standardization more accessible and interesting for 

students. These technologies would allow students to experience concrete application of  the 

standards in a safe and controlled environment.  

At the same time, collaboration with industry could be intensified. Currently, partnerships 

between academia and the private sector are valuable, but there are unexplored opportunities for 

industry organizations to be more actively  involved in the design and delivery of standardization 

courses. Thus, the courses would become even more relevant to  the current needs of the labor 

market, and students would benefit from practical experiences in direct collaboration with  

companies.  

Although the results of the study suggest significant benefits of education in standardization, 

their generalization to a wider context should be done with caution. The piloting of the 

micro-credential courses was carried out in higher  education institutions in Europe, and the 

applicability of this methodology may vary according to educational and  industrial systems in 

other regions of the world. However, the basic principles of standardiza6on educa6on remain  

relevant and can be adapted to different national or regional contexts.  

Although standardization education demonstrates undeniable value in training the next 

generation of experts, it is important that institutions consider these limitations and challenges in 

order to maximize its impact and relevance. Proposed improvements and closer collaboration 

between academia and industry could turn this initiative into an  internationally replicable model.  

 

5. Conclusions  
Education in standardization is emerging as a fundamental approach for the training of future 

experts who will have to face the complex challenges of a globalized, digitized and 

sustainability-oriented economy. Our study, conducted as part of the B-Green-ED project, 
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demonstrated the significant benefits of integrating standardization-focused micro credentials 

into higher education. Through these courses, students had the opportunity to acquire essential 

skills not only for regulatory compliance and quality improvement, but also for promoting 

innovation and collaboration in  interdisciplinary and international environments.  

The results of this study clearly indicate that education in standardization should not be seen only 

as an educational option, but as a necessity for future professionals who will work in key sectors 

of the economy, such as bioeconomy, engineering, information technology and waste 

management. The eight reasons identified in our research highlight the diversity of advantages 

that this form of education can offer: from improving global skills and stimulating innovation 

within safe limits, to reducing costs and expanding employment opportunities. 

However, in addition to these benefits, our study also revealed a number of limitations and 

challenges that require  further attention. First, the limited sample of students and the specific 

context in which the micro-credential courses were conducted require caution in generalizing our 

findings internationally. Also, the challenges related to the training of  teachersn to teach such a 

technical and specific field, as well as the difficulties in maintaining students' interest in a subject 

perceived as abstract, require innovative solutions and more advanced pedagogical 

methodologies.  

Active involvement of industry in the design and delivery of standardization courses is essential 

to increase their relevance. Partnerships between academia and the private sector must be 

strengthened to ensure that education in  standardization reflects the realities and needs of the 

labor market. Companies in industry sectors that depend heavily on standards compliance – such 

as manufacturing, technology and energy – can directly contribute to the development of relevant 

educational programs and provide students with access to internships and real-world applications 

of the  standards in the business environment.  

Another practical direction is the use of advanced technologies to make standardization 

education more attractive and interactive. Simulations based on virtual or augmented reality, as 

well as interactive educational platforms, could  facilitate applied learning of the standards and 

increase student interest in this field. These technologies could simulate  complex industrial 

processes where standards are applied in real time, providing students with a safe environment 
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for  experimentation and learning.  

Based on the results obtained and the limitations identified, there are several future research 

directions that can  deepen the understanding of the impact of education in standardization on 

professional and economic development. 

 - Extending studies to a larger international sample. To obtain a more comprehensive picture 

of the effects of education in standardization, it is necessary to expand the research 

internationally, involving universities and institutions in other geographical regions. Comparative 

studies between different educational systems and industries can reveal new  insights into the 

applicability of standardization and the cultural and economic variables that influence the 

success of this form of education.  

- Long-term evaluation of the impact of micro-credentials. An important aspect worth 

researching is the long term evaluation of the impact of standardization education on students' 

careers. To what extent have the skills acquired through these courses influenced their 

professional path? What positions do these students occupy within companies  and how often do 

they apply knowledge of standards in their work? Longitudinal studies could provide valuable 

answers  to these questions.  

- Exploring new technologies in teaching standardization. Another interesting area of 

research is evaluating the  effectiveness of new technologies in teaching standardization. How 

can teaching methods based on simulations, virtual  reality or artificial intelligence be used to 

improve learning? Future research can investigate how these technologies can be integrated into 

educational programs to increase student engagement and retention.  

- The impact of university-industry collaboration on the quality of education. Future 

research could look in  depth at the impact of university-industry collaborations on the quality of 

education in standardization. To what extent does the involvement of companies in the design of 

educational programs contribute to their relevance and timeliness? This line of research could 

highlight good practices and develop new models of collaboration between academia and the  

private sector.  

- Standardization for new emerging industries. In the context of rapid changes in the 

technological and  economic landscape, future research could explore the role of education in 
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standardization in emerging industries such  as artificial intelligence, blockchain or the circular 

economy. To what extent are current standards applicable to these new fields, and how can 

standards education prepare experts for the unique challenges of these industries?  

Education in standardization is an essential element in building a workforce capable of managing 

the complexities  of the global market and meeting the challenges of sustainability, innovation 

and compliance. Although there are limitations and challenges associated with its 

implementation, its benefits are undeniable. The future research directions proposed in this paper 

offer opportunities to deepen and expand our understanding of this vital field, thus contributing  

to the development of a more efficient, sustainable and compliant economy with international 

regulations. 

 

References 

Bakhouyi, Abdellah, Rachid Dehbi, Mohamed Talea, and Omar Hajoui. "Evolution of standardization 

and interoperability on E learning systems: An overview." In 2017 16th International Conference 

on Information Technology Based Higher Education and  Training (ITHET), pp. 1-8. IEEE, 2017   

Balan Ioana, Camelia Tulcan. Calitatea managementului universitar și managementul calităţii în 

Universitatea de Ştiinţe Agricole  şi Medicină Veterinară a Banatului Timişoara. Quality 

Assurance Review for Higher Education, Vol. 5, Nr. 1-2, 2013, pp. 124-135   

Boosting the green future via university micro-credentials /B-GREEN-ED/ www.bgreened.eu 

Carțiș A, Leoste J, Iucu R, Kikkas K, Tammemäe K, Männik K -Conceptualising micro-credentialsin 

the higher education landscape.  A literature review. Conference on Smart Learning Ecosystems 

and Regional Development, 191-203  

Comité Européen de Normalisation. N.d. Education and training on standardization.   

De Vries, Henk J., and Tineke M. Egyedi. "Education about standardization: Recent findings." 

International Journal of IT Standards  and Standardization Research (IJITSR) 5, no. 2 (2007): 

1-16.   

 
Romanian International Conference for Education and Research  14th edition, 29 - 30 October 2024, 
Cluj-Napoca, Romania 

119 

http://www.bgreened.eu


 
 

De Vries, Henk J., and Tineke M. Egyedi. "Standardization Education: Developments and Progress." 

In New Applications in IT  Standards: Developments and Progress, pp. 204-215. IGI Global, 

2010.   

Fiofanova, Olga A. "Data analysis competencies in professional standards: From data-experts to 

evidence-based  education." Advances in natural, human-made, and coupled human-natural 

systems research. Lecture notes in networks and  systems (2021).   

Ionescu, Constantin Aurelian, Liliana Paschia, Nicoleta Luminita Gudanescu Nicolau, Sorina 

Geanina Stanescu, Veronica Maria  Neacsu Stancescu, Mihaela Denisa Coman, and Marilena 

Carmen Uzlau. "Sustainability analysis of the e-learning education system  during pandemic 

period—covid-19 in Romania." Sustainability 12, no. 21 (2020): 9030.   

Leisyte, Liudvika, Rimantas Zelvys, and Lina Zenkiene. "Re-contextualization of the Bologna 

process in Lithuania." European  Journal of Higher Education 5, no. 1 (2015): 49-67   

Mentel, Urszula, and Marzena Hajduk-Stelmachowicz. "Does standardization have an impact on 

innovation activity in different  countries?." Problems and Perspectives in Management 18, no. 4 

(2020): 486. __&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA 

National Research Council, Board on Science Education, & Committee on Guidance on 

Implementing the Next Generation  Science Standards. (2015). Guide to implementing the next 

generation science standards.   

Plakhotnik, Oleh, Valentyn Zlatnikov, Inna Strazhnikova, Natalya Bidyuk, Alona Shkodyn, and 

Oleksandr Kuchai. "Use of  information technologies for quality training of future specialists." 

Amazonia Investiga 12, no. 65 (2023): 49-58.   

Puiu, Silvia. (2020). Strategies on Education About Standardization in Romania. In: Idowu, S., de 

Vries, H., Mijatovic, I., Choi, D.  (eds) Sustainable Development. CSR, Sustainability, Ethics & 

Governance. Springer, Cham.   

Rasco, Angulo. "Standardization in education, a device of Neoliberalism." Journal for Critical 

Education Policy Studies (JCEPS) 18,  no. 2 (2020).   

 
Romanian International Conference for Education and Research  14th edition, 29 - 30 October 2024, 
Cluj-Napoca, Romania 

120 



 
 

Romanian Standards Association.n.d. Educatie despre Standardizare. 

https://www.asro.ro/educatia-despre-standardizare/  

Rosa, Jonathan Daniel. "Standardization, racialization, languagelessness: Raciolinguistic ideologies 

across communicative  contexts." Journal of Linguistic Anthropology26, no. 2 (2016): 162-183.  

Sleeter, Christine, and Judith Flores Carmona. Un-standardizing curriculum: Multicultural teaching 

in the standards-based  classroom. Teachers College Press, 201   

Thornhill-Miller, Branden, Anaëlle Camarda, Maxence Mercier, Jean-Marie Burkhardt, Tiffany 

Morisseau, Samira Bourgeois Bougrine, Florent Vinchon et al. "Creativity, critical thinking, 

communication, and collaboration: assessment, certification, and  promotion of 21st century 

skills for the future of work and education." Journal of Intelligence 11, no. 3 (2023): 54. 

Tyumaseva, Z. I., G. K. Kassymova, R. H. Shaimardanov, L. V. Elmendeeva, E. I. Minaeva, O. V. 

Gorgotz, M. R. Arpentieva, and A. V.  Kosov. "Psychological and social aspects of innovations 

and standardization in education." Bull. Natl. Acad. Sci. Republic  Kazakhstan 4 (2020): 

274-283.   

Vlădescu, Cristian, Silvia Gabriela Scîntee, Victor Olsavszky, Cristina Hernández-Quevedo, and 

Anna Sagan. "Romania: health  system review." Health systems in transition 18/4 (2016).  

Zaporozhchenko, Tetiana, Olena Dutko, Opachko Magdalena, Nadiia Skrypnyk, Depchynska Ivetta, 

Depcsinszka Ivett, and Tamara  Turchyn. "Developing competences in future primary school 

teachers under the conditions of teacher education standardization: A theoretical review." (2022).   

 

 

 

 

 
 

 
Romanian International Conference for Education and Research  14th edition, 29 - 30 October 2024, 
Cluj-Napoca, Romania 

121 


	 
	Is the Education in Standardization One of the Best  
	Approaches in Training the Next Generation of Experts? 
	 
	 
	 

