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1. Introduction

Digital tools have been changing the way we teach, learn and monitor learning for some time. Not
only in the field of self-learning, the integration of digital tools has become a key component of
modern education, even when it comes to higher education (HE). The use of different digital
technologies facilitates a more individualised and student-centred approach to knowledge
transfer and competence development. One such tool has been developed in the RESPO-VI
project, whose overall objective is to monitor the development of STEM (Science, Technology,
Engineering and Mathematics) competences of students during formal and non-formal
education using a Decision Support System (DSS). During the project activities, we have focused
on knowledge transfer and skills development to help STEM students acquire new knowledge and
skills needed to design innovative and sustainable solutions in the technology-driven economies
of the 21st century. This document therefore presents an important outcome of the project,
namely guidelines for the successful integration of the developed RESPO-VI application into HE
curricula, with the aim of improving the process of monitoring and identifying the development of

STEM students' competences in HEls.

The guidelines have been developed on the basis of the practical use and validation of the
RESPO-VI application at different events of the project, such as training for multipliers, HEI staff
and students, as well as different target groups interested in the application. The guidelines cover
several elements, including the importance of identifying and monitoring the development of
student competences in HEls, a brief overview of the development of the app and the delivery of
training to students, recommendations for the use of the app among students and HEI teachers
and support staff, the advantages and disadvantages of using the app in practice, and
recommendations for the further development of the web-based app and the training for the use

of the app in HEls.

The purpose of these guidelines is to provide a comprehensive, structured and practical
framework for the successful integration of RESPO-VI applications in HE curricula, which will
contribute to improving the effectiveness of the process of monitoring the development of

students' competences and their readiness for future challenges in the labour market.
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1.1 The importance of monitoring the development of students' competences
from the perspective of HEls

The use of modern technologies, such as the RESPO-VI web application, can significantly enrich
the educational processes of HEls and improve the learning experience of students and teachers
at HEls. Developed using artificial intelligence and large-scale data processing techniques, the
RESPO-VI application is an advanced tool that allows tracking and analysing the development of

individual student competences over the course of their education at a given HEI.

Students and mentors or higher education teachers can use the RESPO-VI application to
comprehensively monitor students' progress in various competences relevant to their
educational and research pathway and future career, taking into account their chosen study
programme, target jobs and previous individual attributes and skills acquired through lifelong

learning.

In conjunction with the development and delivery of interactive seminars as part of the
interdisciplinary training, we have enabled students to effectively fill potential competence gaps
and helped them to develop some of the skills they need for a successful career during the course
of the project. Through this inclusive and student-centred training, we have enabled students to
acquire practical knowledge and skills that are directly applicable in the work environment, which

can improve their competitiveness in the labour market.

For HE teachers and mentors, the RESPO-VI app is a tool to better understand the needs and
progress of individual students, and enables a more personalised approach to teaching and
supporting students in their personal and professional development. Through the app, HE
teachers can monitor and evaluate the effectiveness of their teaching and adapt their methods
and approaches according to the needs and goals of the individual student. Together with
advanced functionalities for tracking and analysing the development of individual students'
competences, the RESPO-VI application thus contributes to improving educational processes

and facilitates a better educational experience for all stakeholders involved in HEIs.
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1.2 The importance of monitoring the development of students' competences
in HEIs from the perspective of the Ministry of Digital Transformation of

the Republic of Slovenia

The increasing need to quickly understand the changing economy and society requires the use
of artificial intelligence and big data in higher education. The development of digital tools can play
a key role in the development of students' competences, especially if they provide insights into

students' skill levels and their potential for growth.

In Slovenia, the effective development of artificial intelligence and the data economy is high on
the agenda of the digital transformation of society. The National Programme for the Promotion of
the Development and Use of Artificial Intelligence in the Republic of Slovenia sets out objectives
and measures in six priority areas, with the emphasis on Al systems to be human-centred and
consistent with ethical principles and human rights. In addition, in March this year, the European
Parliament adopted the Al Act, which is considered to be the world's first legislation to regulate
the use of Al, with rules to ensure that Al systems are safe, transparent, traceable, non-
discriminatory and environmentally friendly. By making data more widely available, the public
sector can develop better policies that lead to more transparent governance and more efficient
public services. The Digital Strategy 2030 identifies data as a driver of Smart Society 5.0 and
underlines the importance of providing up-to-date, timely and comprehensive data. Slovenia is
ranked seventh in the world in the OECD report on open, useful and re-usable data. We are rapidly
transposing the European Regulation into our legislation, including the Data Act and the Data
Governance Act. This is where the Slovenian Open Data Centre has an important role to play,

bringing together business, the public sector and innovators to create innovative new products.

At the same time, it is important to realise that without digitally literate people, there is no digital
transformation. Unlocking the potential of digital technologies will require digital skills for almost
all jobs, including those in higher education. Slovenia's vision is to use modern information
technologies to ensure that all citizens have adequate opportunities to participate in the
information society and in modern social and technological digital flows. Digitally empowered
citizens will not only have better job opportunities, but also greater chances to fully integrate into
society, contributing to a better quality of life for all. The RESPO-VI project contributes to this
through its results, as it demonstrates an important contribution to the development of the

necessary competences and skills of STEM students during their formal education and non-
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formal training, in order to reduce the competence gaps between today's HE curricula and the

future needs of employers.

1.3 The importance of monitoring the development of students' competences
in HEIs from the perspective of the Ministry of Cohesion and Regional

Development of the Repubilic of Slovenia

Developing young people's competences and guiding their career paths with the help of modern
digital technology is key to creating a Europe that is flexible, inclusive and competitive. The
European Union's commitment to developing key skills for sustainable competitiveness,
resilience and social inclusion addresses today's rapidly changing environment. Our joint efforts
are thus aligned with the European Skills Agenda, which underlines the importance of lifelong

learning.

As we observe the ongoing transformation of our societies, it is becoming increasingly evident
that individuals across Europe need to develop new competences or improve existing ones in
order to successfully navigate a dynamic labour market. In the 21st century, knowledge and skills
are the foundation on which personal fulfilment and economic prosperity are built. Without strong
investment in human capital, we risk hindering social well-being and holding back technological
progress and innovation. The use of digital tools in HEIs to monitor the development of 21st
century competences in students can play a key role in improving the efficiency and accuracy of
this process. With the help of digital platforms, students can track their progress in real time,
monitor their achievements, identify areas for improvement and adapt their learning strategies
according to their own and society's needs. Digital tools give students access to rich content,
interactive learning materials and online courses, allowing them to develop specific competences
and skills in line with their career goals. Systematic monitoring of competence development
through digital tools can also help HEls to design more tailored and effective educational

programmes and to provide personalised support services to students.
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2. DEVELOPMENT OF THE RESPO-VIWEB

APPLICATION

The RESPO-VI web application is a sophisticated hybrid system for improving competency
monitoring and career planning in educational institutions. RESPO-V| was developed with Python
Django and is supported by a JavaScript-based interface and a PostgreSQL database. RESPO-
Vlis hosted on http://respo-vi.mps.si. This application is strategically designed to meet the needs
of the educational and labor markets, making it suitable for schools, colleges, professors,

students, and employers.

Main stakeholders of the RESPO-VI application include:

 Educational institutions: Key users include schools and universities that use RESPO-VI
to track and promote the competency development of students in line with market
demands and international educational standards set by organizations such as the EU,
OECD, WEF and UNESCO.

9 Professors: Professors are key stakeholders using RESPO-VI to improve their teaching
methods and course concepts. By accessing real-time data on student competencies
and industry demands, professors can tailor their instruction to better prepare students
for professional success. This system helps align curriculum with current labor market
needs as well as facilitates active engagement and personalized feedback to students,
ensuring that educational offerings remain relevant and effective.

1 Students: As direct beneficiaries, students use the system to develop skills critical for
future employment by aligning their educational aspirations with formal and non-formal
learning opportunities based on global and regional education strategies.

9 Employers: They benefit from having access to a pool of applicants with up-to-date
competencies that meet current market demands. Employers also contribute to the
system by providing feedback on the skills required, ensuring the relevance and
effectiveness of the system.

9 System Administrators: They are essential for maintaining the operational efficiency of
RESPO-VI, managing data updates and integrating feedback from stakeholders to

support the continuous improvement of the system.
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Main use cases of the RESPO-VI application include:

I Monitoring competency development: this core functionality supports educators in
tracking and assessing student progress against a comprehensive set of competencies,
ensuring that educational activities are closely aligned with current industry
requirements.

1 Updating the competency database: System administrators regularly update the
database to reflect changesin educational standards and labor market requirements and
to ensure the system remains up-to-date.

 Reports and analytics: Customizable reports allow educational institutions to refine their
educational strategies and provide targeted support to improve overall educational
outcomes.

i Stakeholder feedback integration: Regular feedback from users and stakeholders is
critical to the adaptive and responsive maintenance of RESPO-VI and supports its
evolution according to user needs and external conditions.

I User management: Managing user profiles and access rights ensures that data is
handled securely and that users have appropriate access according to their role in the

system.

Architectural overview of the RESPO-VI application:

The choice of Django for backend development supports fast and secure application
development, which is critical for handling RESPO-VI&#39;s complex data management needs.
The JavaScript-based user interface provides an interactive user experience that is crucial for
effective stakeholder engagement. PostgreSQL offers robust data management capabilities that
are ideal for handling the large and complex data sets involved in competency assessment.
Centralized hosting of the application simplifies maintenance and ensures consistent

accessibility.

RESPO-VI represents a significant advance in educational technology, providing a
comprehensive tool for monitoring and improving competency development that is aligned with

real-world labor market needs.
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By integrating stakeholder feedback and maintaining a flexible, up-to-date competency
framework, RESPO-VI supports individual career development, as well as helps institutions

provide relevant, high-quality training that meets global standards and local market demands.

i o U ]

PNTSTIOY OF (OMESACN AND RECIONAL DEVELDPSENT Nwav
grants

Agricuitural waste

RESPO-VI

TR | (RN TR E NN | (AT RGOS D
e e

Username

usermname

Password

password

Create admin

Create student
Forgot password?

Working together for a green, competitive and inclusive Europe

The RESPO-VI benefits from a € 499.917 EUR grant from Norway. The aim of the project is to develop a decision support system in higher education institutions that will enable the monitoring
of the development of competences and skills that STEM students acquire during the implementation of formal education and informal training. This document was created with the financial
support of Norway Grants. The contents of this document are the sole responsibility of RESPO-VI project partners and can in no way be taken to reflect the views of the Programme Operator of
the Education, Scholarships, Apprenticeship and Youth Entrepreneurship programme.



W REPUBLIC OF SLOVENIA Norway
MINISTRY OF COHESION AND REGIONAL DEVELOPMENT grants

3. TRAINING FOR STUDENTS

The RESPO-VI workshop for students was designed to offer interdisciplinary training to students
from STEM fields of study from the participating HEIs (MPS, NTNU). The training consisted of an
intensive programme of interactive lectures and seminars that enabled students to acquire key
competences for the 21st century. During the training, we monitored the development of five
competences in the students, namely in the areas of innovation, adaptation to change,
agricultural waste for sustainable concrete, food waste prevention and laboratory work in the field
of food waste. Indirectly, these competences contributed to the development of other
competences such as creativity, critical thinking, problem solving, use of information technology,
self-initiative and entrepreneurship. The aim of the workshop was to promote entrepreneurship
and to contribute to increasing job opportunities for students in science, technology and

engineering.
The workshop took place over five consecutive days and consisted of several events:

0 Introductory day: participants registered, were introduced to the purpose of the
workshop and the RESPO-VI application, and took a pre-test to assess the baseline
development of two cross-cutting competences, "innovation" and "adapting to change".
This was followed by an introductory lecture on food waste prevention and the circular
economy, which tested pre- and post-lecture competency development. Finally, seminar
topics were distributed to the students, on which they worked independently for the
duration of the workshop.

0 Day 2: Individual and group work on seminar assighments and practical work in the

laboratory with pre- and post-tests.

0 Day 3: Continuation of work on seminar assignments, tour of Jata Emona and lecture on

agricultural waste with pre- and post-test.

0 Day 4: Conclusion of the seminar assignments with presentations of the results, group
discussions and assessment of the development of cross-cutting competences with a

post-test.

0 Final day: Evaluation of the workshop with feedback from the participants and

preparation for the next steps in the project.
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The workshop gave participants the opportunity to gain practical experience and skills and to
apply them in the preparation of their research papers. The programme was tailored to the needs
and wishes of the students, combining theoretical knowledge with practical examples from the
laboratory and industry. An important component of the workshop was the measurement of the
development of the students' competences through pre- and post-tests, which enabled the

progress and effectiveness of the training programme to be evaluated.

The event was held in a hybrid format in Ljubljana at the JoZef Stefan International Postgraduate

School, the Department of Environmental Sciences of the Jozef Stefan Institute and Jata Emona.
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4.GUIDELINES FOR INTEGRATING THE

RESPO-VI WEB APPLICATION INTO ALL
PROGRAMMES

4.1 Guidelines for curriculum design and implementation

1. The HEI should form a working group including professors, students and pedagogical
development experts. The group should systematically review existing curricula, identify
key competences (taking into account the list of TOP10 competences for STEM students
from the RESPO-VI project) and set guidelines for their inclusion in the curricula. The
group can design a template for the inclusion of the competences in the curriculum
according to the functionality of the RESPO-VI application and the structuring of the
database.

2. Professors should clearly identify the key competences they want students to develop
when preparing their curricula. Rather than extensive lists of competences, they should
focus on a few key, well-defined competences that are derived from the learning
outcomes and themes of the course. When defining competences, they should think
about ways of checking the development and assessing the achievement of each level of
competence development (e.g. pre- and post-tests).

3. Professors should carefully plan lectures and other teaching activities according to the
competences they want to address. Each lecture should focus on a particular
competence or set of competencesto enable students to develop systematically. A single
competence can also be developed through several lectures or several different
activities. Professors should thoughtfully design pre- and post-tests for each competency
they wish to measure during the academic year and set milestones for the tests to be
administered. Questions should be designed to test understanding and mastery of
subject-specific competences. It is recommended to use multiple-choice questions with
four given answers, one of which is correct. Online applications, such as Socrative, can be
used to administer the tests, allowing for easy administration and analysis of the results.

4. Professors and mentors should facilitate the individualisation of learning experiences by

allowing students to choose courses and other informal activities that support their
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competence development. This encourages students to participate in the planning of
their learning pathways and goals.

Professors should enable students to use the RESPO-VI application regularly to monitor
their progress in developing competences. The app can serve as a tool for recording and
analysing data on student progress and allow for adjustments to the curriculum based on
the information gathered.

Professors should establish a regular dialogue with students and take into account their
feedback on the learning process and the use of RESPO-VI. Students should be involved
in the curriculum planning and implementation process to ensure their motivation and

engagement in learning.

4.2 Training and support for teachers and students in using the app

The use of digital technologies such as the RESPO-VI tool promotes digital literacy in HEls.

Conducting programmes or workshops on the use of a particular digital tool among students, HE

teachers and other staff is one way to improve digital literacy among them.

1.

The HEI should organise training and workshops for teachers to equip them with the
necessary knowledge and skills to adapt the curriculum, identify key generic and subject-
specific competences and use RESPO-VI effectively. Trainings should include practical
examples and opportunities for participants to share experiences and best practices in
collecting, analysing and using data in the application to improve teaching and learning.
Each HEI should identify multipliers whose role is to support participants in using the
online tool during the workshop.

The HEI should organise training and workshops for students to equip them with the
necessary knowledge and skills to use the RESPO-VI application effectively and to
introduce them to the possibilities and advantages of using online tools to monitor their
career progress. A webinar can also be prepared and made available to students online
whenever they decide to start using the online application. They can also be supported in
using the web application by pre-trained multipliers (or student tutors), mentors or HE
teachers.

The HEI should provide adequate support and infrastructure for the use of RESPO-VI.

This includes providing access to the necessary equipment and software, providing
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technical support, and setting up mechanisms to collect feedback and exchange good
practices between professors and students, either via email, telephone or other
communication platform. This ensures that the HEI obtains valuable information from
end-users during the use of the application about possible malfunctions of the application
and opportunities to optimise the functionality of the application according to the needs
of the users.

4. The institution should ensure that the RESPO-VI application is accessible to all students,
including those with disabilities. This includes adherence to web accessibility guidelines
such as the W3C Web Content Accessibility Guidelines (WCAG). In this regard, it should
liaise with the developers of the application to further develop and optimise the
application using technical solutions such as font size adjustment options, reading
functionality, support for screen readers, and other features that allow the application to

be used by people with different types of disabilities.

4.3 Establishing a system for continuous monitoring of student progress

1. The HEI should create an interactive environment that encourages the active
participation of all students, HE staff and other staff. The RESPO-VI application should be
integrated into this interactive system to enable the measurement of student progress in
the development of competences. This environment may include the use of other tools
such as Mentimeter, where students can anonymously answer questions and express
their opinions, or Socrative to administer pre- and post-tests.

2. Professors should encourage diverse student perspectives and learning styles and
ensure that all students are actively involved in the learning process, minimising the effect
of silence among students during lectures. This can be achieved by using a variety of
digital methods to collect student reactions and responses on an ongoing basis.
Accordingtothe responses, professors can adjust the content and activities of the lecture
and open up new discussions.

3. Regular monitoring of RESPO-VI results should become a key part of the learning
process. Professors should use these results to adapt their teaching and ensure that the
needs of all students are adequately addressed. Students can monitor their progress and,

together with their tutor, identify pathways and choose additional training to further

Working together for a , competitive and inclusive Europe

The RESPO-VI benefits from a € 499.917 EUR grant from Norway. The aim of the project is to develop a decision support system in higher education institutions that will enable the monitoring
of the development of competences and skills that STEM students acquire during the implementation of formal education and informal training. This document was created with the financial
support of Norway Grants. The contents of this document are the sole responsibility of RESPO-VI project partners and can in no way be taken to reflect the views of the Programme Operator of
the Education, Scholarships, Apprenticeship and Youth Entrepreneurship programme.



ol

REPUBLIC OF SLOVENIA Norway
MINISTRY OF COHESION AND REGIONAL DEVELOPMENT grants

develop students' skills according to their study commitments and future employment
aspirations.

4. The RESPO-VI application also includes the possibility of using a chatbot to advise
students on their performance in a particular area, where they are lacking in competence
development and where there is room for improvement, including through the use of self-
learning online resources. The results of this advice can be used by tutors or career
counsellors in the formulation of students' career plans and in the mapping of further
educational pathways through non-formal training, thus contributing to the realisation of

individualised guidance and personalised learning.

4.4 Monitoring new indicators for self-evaluation of HEls

The RESPO-VI application offers the measurement of new indicators related to the development
of competences through study programmes and courses, which are relevant for the self-
evaluation of HEls. The application can measure the level of competences acquired, i.e. it can
numerically determine how well students are mastering the key competences defined in the
curricula of each programme. Assessing how students' competences develop over time can
indicate the effectiveness of educational programmes and courses. Other factors, such as the
level of satisfaction of students with the educational programmes and how this affects their

competence development, should also be taken into account.

Guidelines for introducingthese indicators into regular self-evaluation of the performance of HEIs

may include:

1. The management of the HEI should set specific measurable targets for the development
of students' competences and use the RESPO-VI application to monitor progress

towards these targets.

2. The HEI should regularly monitor the results of the measurement of the indicators
provided by the RESPO-VI application and use this information to adapt the curricula and
improve the quality of the educational programmes, as well as to develop self-evaluation

reports.
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3. Students should also be involved in the self-evaluation process, as their feedback can
contribute to a better understanding of their competence development and to the

improvement of educational processes.

©.STUDENT AND TEACHER EXPERIENCE

During the training sessions for HE staff and students, we collected their feedback on the use of
the RESPO-VI web application. Below are some of the responses from end-users of the

application.

»| participated in a workshop for students using the RESPO-VItool. During the training, | regularly
answered the test questions. | find the assistant function in the application really interesting,
because as students we are usually assessed with marks only once, and that too with a rigid
system. Once you get a grade, there is nothing you can do about it, of course you can retake the
course and the exam, and that's it. But with the continuous monitoring of knowledge development
offered by the RESPO-VI app, the grading system is more flexible. In addition, as a student, you

get the feeling that you are in control of your learning process.«

» After the post-test, the app should tell you where you got it wrong. The feeling of not knowing

where | went wrong is frustrating.«
» The app should allow better integration with mobile devices.«

» | have noticed that, especially among Slovenian students, there is a large silent majority. Let's
say one or two students are usually well involved in the debate, if you ask a question, but if you ask
another one, he will say he agrees, and then everyone else agrees. In order to encourage different
reactions from other students, it is very important to use digital tools that allow immediate
reactions from students, like mobile phone apps. In this way, the teacher can collect responses
even from a silent crowd and react immediately to the issues that need to be addressed. The
RESPO-VI tool should actually follow in this direction, so that when you get the results, you react

immediately.«

» Training should include more practical activities and group work to try to create something

new.«
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» The tool allows me to know how much each of the set competences improves for my students
during the year. | don't have to wait until the end of the exam. If | check the level of knowledge
every week or after every lecture, it means that when we look at each of the competences, we can
check whether they have mastered them. That way, at the end of the year, | know that they have
mastered all their competences before they actually take the exam. That is actually the

advantage of this kind of procedure.«

» This tool is really good because you get the questions in advance, so we know what to focus on

during the lecture and can follow the lectures with better efficiency.«

» Perhaps 10 questions in the tests are too many for each lecture. If you have 10 questions at the
beginning and at the end of every lesson, then all those questions are kind of overloading the

students. | recommend a smaller number of questions for a few selected lectures.«

» Tests to check knowledge, which can be given by the teacher at the beginning or at the end of

each lecture, where the results can be seen immediately, can be very useful for micro-lessons.«

» As | have very little time to attend additional training, it is very important to me, if | choose a
training, that I know what | will gain as a competence if | go to that training. This tool allows me to

get an insight into the development of these competences after the training.«
» The tool requires training to use it. You can't just install it and start using it.«

» | would say it's a nice tool to help students learn. Similar to the American system of teaching at
university, this tool could also be used, for example, so that students know what is going to be
taught next. So they get a pre-test, they know the topic, they prepare for the lecture, and in the
lecture they just discuss the whole thing. So they are more careful in gathering that knowledge

and they are more quality oriented.«

» When | prepare a lecture for students, | may also prepare a set of questions that could be a kind
of exam. So instead of putting the exam at the end of the year, | will put them at the beginning. In
this way, the students will try to solve the questions which are a kind of exam. They will find that
they have learned, that they already understand about 20% of the topic. Then they will listen to
my lecture and at the end of the lecture they will try again and see that they have learnt 80%. From
this | can probably see the acquisition of knowledge of what material | have not provided during

the lecture.«
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» The tool allows you to monitor student progress, which is not even an evaluation. It is more about
monitoring what happens during lectures to get students' feedback on whether they have
understood the lectures. This way, the lecturer can give them the opportunity to focus more on
the topic during the lectures and learn the content faster. We found this tool very useful, but of

course it can be further developed in the future to make it even better and more accurate.«
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6.RECOMMENDATIONS ON THE USE OF
THE WEB APPLICATION FOR STUDENTS,

TEACHERS AND OTHER STAFF

Based on the discussion of the participants at the final event of the project and other workshops
held in the RESPO-VI project, we can summarise some key recommendations for the use of the
developed web application for students, HE teachers and other staff. These recommendations
highlight the importance of leveraging technology to increase student engagement, personalise
the learning experience, measure progress effectively and maximise the potential of the
application to improve the educational process of HEls. By integrating these strategies, HEls can
create a more dynamic and effective learning environment for students as well as for HE teachers

and other staff.

0 Encouraging participation: use a variety of digital tools to encourage interaction with
students and their involvement in discussions. This can help you to engage the silent
majority in the learning process and gain insights into the understanding of the content of
different students.

0 Immediate response to feedback: use digital tools that allow you to collect and respond
immediately to student feedback during lectures, practical work or seminars. In this way

you create an interactive and dynamic learning environment.

(@]

Personalising students' individual work: provide students with guidance on which
material to work through on their own, test what they have learned before lectures with
pre-tests, and make the work as interactive as possible during lectures, where students
get the opportunity to acquire the missing knowledge and competences that they have
not been able to acquire through their own learning. In this way, learning becomes more
tailored to the individual needs of students, rather than using a one-size-fits-all classical

approach.

O«

Measuring improvement in knowledge: conduct pre- and post-assessmentsto measure
how much students have learned during the seminar or lecture. This helps students to

focus on the knowledge that is more relevant for the acquisition of certain competences.

(@]

Matching students' different levels of proficiency: meet the challenge of students

coming with different levels of proficiency by ensuring that the average progress of all
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students is sufficient to master the subject topic and acquire subject-specific
competences by the end of the academic year.

0 Ongoing training for trainers: offer training for trainers to become proficient in using the
digital tool, measuring progress in the development of competences among students and
using the resulting data to improve their own teaching practice. HEl educators need to be
aware of the need to invest extra time in preparing and planning the delivery of learning
activities using the RESPO-VI tool, as it is necessary to ensure that the delivery of
knowledge is aligned with the learning objectives and pre-defined competences of the
curriculum.

0 Transparent and clear expectations of subject-specific competences: clearly define
the competences expected of students in each course or seminar in order to effectively
guide their learning process. The delivery of courses may include the division of lectures
into micro-lessons, during which milestones are set to test knowledge or achievement of
the level of each competency. Also pay attention to cross-cutting competences that can
be developed in the course of different subjects and informal activities.

0 Involving students in the design of the course: involve students in the definition of
competences and desired learning outcomes in order to strengthen their sense of

belonging and contribution to the educational process.
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7.CHALLENGES AND FURTHER

DEVELOPMENT SOLUTIONS

During the development of the RESPO-VI application itself and its validation during the training

for students and HE staff, we encountered some challenges and potential solutions to further

optimise the digital tool.

0

(@]

O«

Diversity of students' backgrounds and needs: different students in the same courses
attending the same lectures may come from different undergraduate programmes and
have different backgrounds and competences. Accordingly, it is advisable to adapt the
delivery of the curricula to ensure that all students achieve the necessary competences
identified by the HEI teacher in the curriculum.

Motivating students and HE staff to use the online tool: the RESPO-VI online tool and
the resulting data can give HE staff and students better control over teaching and
learning. This can improve the participatory role and responsibility of individuals in their
own educational process, which can be a motivation to use an application that offers the
possibility to monitor their own progress.

Adapting existing curricula: It is important that curricula adapt to the needs of students,
but also to the demands of the modern labour market. This requires the involvement of
students, teachers and other stakeholders from different sectors in the education
process.

Definition of key competences in the curricula: well-defined competences in the
curricula are what makes an HEI successful. If students actually acquire these promised
competences at the end of the lectures or the whole course, then the HEI can be confident
in the effectiveness of its learning process. Digital tools that allow the measurement of
these competences can play an important role in this.

Training of HE staff: professors should be adequately trained in the use of RESPO-VIand
other complementary digital tools to monitor student progress. Training should also cover
the correct interpretation of data and the use of results to improve teaching.

Systematic measurement of competences: it is important to develop a systematic
approach to measuring and assessing student competences at each HEI so that the

resulting data can be used for comparative analysis across different competences,
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subjects, programmes, generations of students and other categories of interest to the
users of the application. This requires the development of a tool that measures and helps
to set up a system of comparative metrics so that comparisons can be made from year to
year, subject to subject, etc. All metrics are uncertain, so the development of the system
must also take into account the inherent uncertainty.

0 Direct feedback: the RESPO-VI application should provide fast and direct feedback on
student progress, allowing immediate adjustments to the learning process already during
the lecture or at least between consecutive lectures.

0 Individualisation of the learning process: it is important to tailor the learning process to
the individual needs, learning styles and career goals of students. The RESPO-VI
application could be part of a broader solution including individualised learning plans and
progress monitoring such as e-portfolios. The app already includes a ChatBot that tells
the student which competence is less developed. If a course were divided into several
micro-units, where competences and pre- and post-tests were also defined, the student
would know exactly which lecture did not achieve the desired knowledge and would invest
extra time and effort in achieving that missing competence, without having to attend all
the lectures again. It isimportant to realise that time is a finite commodity.

0 Forgetting knowledge: when monitoring the development of competences, it is also
important to be aware that both competences and knowledge are subject to the process
of forgetting. It would also be interesting to monitor in the application the forgetting curve
of students during the academic year and throughout their education.

0 Continuous optimisation and improvement of the RESPO-VI application: various
methods and advanced tools should be used to monitor the use of the application and
record user feedback. Institutional staffing and financial support should be provided to
ensure continuous improvement and updating of the application based on reported bugs,

user feedback and changes in the educational environment.
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7.1 Transferring project results into practice at MPS

The Jozef Stefan International Postgraduate School (MPS), which is the RESPO-VI project
promoter, will start using the developed application first in seminars for first-year postgraduate
students. Prior to the seminar presentation, a pre-test will be carried out to measure the
knowledge of all participants, consisting of a few multiple-choice questions with one correct
answer. The questions for the pre-test and post-test will be prepared by the student together with
the tutor. This will be followed by a presentation of the seminar by the student and then another
measurement to measure how much the seminar has improved the knowledge of other people
who have listened to the seminar. These are first year students who should have similar
background knowledge, but are not so similar because they come from different undergraduate
courses. So different students have different entry levels of background knowledge, which means
that we can expect them to have quite different levels of knowledge at the beginning, but by the
end of the seminar they should come to some alignment in the level of knowledge and
competences developed. This is one of the next challenges that we will soon start to address with
the RESPO-VIresults, i.e. how to get a lot of different students into one space where they all have
to acquire a certain amount of knowledge. Some of them may have known a lot about the subject
to begin with, some very little, but the average progress after the lecture should be such that at
the end all students are actually good at the subject, because that is the profile of a graduate we

want to achieve in a HEI.

The next step is a thorough and systematic review of the curricula at MPS, especially in terms of
the general and subject-specific competences identified. A group of experts (university
professors, administrative staff, student representatives, alumni students, education experts
involved in the RESPO-VI project) will define criteria for professors to set more detailed
definitions for each competency in their curricula. Each course will cover a maximum of five
competences. In the next academic year, we will select a few test subjects to test the RESPO-VI
application in formal education in a real-life setting. We will provide training for the participating
teachersto use the RESPO-VI application and to interpret and apply the results in their teaching.
We will also provide training for students who will choose to take these courses during their study

commitments.

The path to the implementation of the developed application in a real HE learning environment

will require a lot of time and effort on the part of HE teachers, mentors, students and other staff
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working at the MPS. If one is to complete postgraduate education and defend a PhD, one has to
have certain competences that have to be at a high level, and the only way to develop them is to
doit step by step, which means actively participatingin lectures, doing research with a supervisor,
and preparing and defending seminars. All of these activities contribute to the career and
professional development of the individual student. If we want to take into account all these
aspects that shape a young person before entering the labour market, it is necessary to envisage
the preparation of an appropriate strategy and action plan at the MPS for the sustainable transfer
of the RESPO-VI project results into practice, which can serve as a model for the transfer of the

application to other HEIs or other educational institutions in Slovenia and more widely in Europe.

7.2 Transferring project results into practice at NTNU

At NTNU, the RESPO-VI project has been recognised as a very important project in identifying
and mapping the competence gaps between existing study programmes and courses and the
requirements and needs of companies, which is key to ensuring that students acquire the relevant
competences they need in the labour market. Based on the results of this project, NTNU has
started to identify missing competences or to start designing and integrating competences into
study programmes. For example, they found that the innovation component was missing from the
curricula. They are very good at digitisation, and can improve it further. Improvements are also
foreseen in the area of sustainability. Adding missing competences to study programmes
increases students' competitiveness in the labour market. Students will be better prepared for

the challenges of the modern workplace and will have a better chance of success in their careers.
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8.CONCLUSION

When we deal with curriculum design in HEls, we are faced with huge tables and volumes of data,
covering categories ranging from subjects and lecturer to credits, assessment methods, subject-
specific and generic competences. In order not to get lost in such huge matrices and still end up
teaching students what we promised them when they enrolled in a HE programme, we can turnto
artificial intelligence and advanced big data management processes that make it easier for us to

monitor the development of each student's competences.

While itis never good to rely on something that can be measured to evaluate knowledge, a system
such as RESPO-VI can help to evaluate the effectiveness of the educational process of HEIs and
the quality of the delivery of individual courses. The tool developed may represent what HEls
really need, to have a kind of orientation system at course level that helps to assess the progress
of individual students and at the same time provides insight into the effectiveness of the delivery
of knowledge by HEI professors. Such a support system is really needed in HEls, but in order to
make it even more massively usable and useful, it needs to be further developed and optimised
according to the needs of the end users, not only the teachers and students of the participating
HEls, but also external users. As the results of the project and the successful training for students
have shown, it is primarily postgraduate students where such testing makes sense to be carried
out in the first instance, as postgraduate students are maximally oriented towards learning and
actively participating in the process of postgraduate studies. A digital tool such as RESPO-VIcan
immensely improve students' sense of belonging to this process, of being co-designers of their

educational path and career, all while improving the HE system itself.

The core of RESPO-VI was to develop a tool that can be individualised to meet the needs of
students and employers for 2Ist century competences. The tool carries some information that
may in fact be even more important than the tool itself. If well-structured data are included in the
databases, then quality and reliable results are obtained, which can facilitate the work and
support of HE professors, students and the whole HE institution. And from here it is only a way
forward. The RESPO-VI tool has been developed and is ready to be used, and it is the HEIs that
will have to take the next step in translating the application into a real learning environment, i.e. to

start developing institutional strategies and action plans for its use.
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O.LIST OF PROJECT RESULTS USED

Project deliverable T1.2.2: Report on competences needed in the labour market
Project deliverable T2.1.1: Report on the current state of digital competences at participating HEIs

Project deliverable T2.2.1: Analysis of the implementation of training for HEI teachers and

validators to support the use of the RESPO-VI application

Project deliverable T3.1.2: Report on the implementation of the training for students with

attendance list and questionnaire to measure the progress of competences development

Project deliverable C.5.1: Workshop on the development of guidelines for the use of the developed

RESPO-VI web application in HE for key stakeholders

Project deliverable C.6.2: RESPO- |
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