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Abstract: The DECIDE project entitled “Career choices competencies for the post-pandemic
future using multicriteria decision-making”, aimed to empower young individuals in
their career decision-making by providing them with personalised learning sources and
tools to monitor the development of essential career competencies. This paper presents
the findings from evaluating two key components of the DECIDE project: an e-guide for
developing career competencies and a web-based application that monitors individuals’
progress in competency development. These tools help young people identify the skills
and knowledge they lack to meet the demands of employers for sustainable and innovative
career paths. The e-guide was designed as a self-learning programme that guides users
through interactive models focused on building the competencies required for sustainable
and innovative career profiles. Pre-tests and post-tests were developed to assess the
effectiveness of the e-guide and measure the participants’ competency levels before and
after engaging with the learning content. The application utilises advanced algorithms and
visualisation techniques to analyse pre-test and post-test data, identify competency gaps,
and provide users with a clear understanding of their competency development progress
and areas for further improvements. The results of the testing and user feedback indicate
that the developed tools positively impacted the development of career competencies.
The study reveals that the e-guide provided educational value and effectively supported
self-directed learning. At the same time, the web-based application offered a valuable tool
for self-assessment and identifying competency gaps in career decision-making.

Keywords: career decision-making; career competencies; competencies development;
innovative job profiles; personalised adaptive learning; self-assessment; self-learning

1. Introduction
Integrating environmental sustainability concepts into different sectors is crucial in

addressing challenges such as climate change, energy efficiency, food insecurity, biodiver-
sity loss, and global pollution. These challenges demand systemic solutions that involve
both societal and individual efforts. Integrating these topics into formal and non-formal
training education programmes enables individuals to develop the skills and knowledge

Sustainability 2025, 17, 412 https://doi.org/10.3390/su17020412

https://doi.org/10.3390/su17020412
https://doi.org/10.3390/su17020412
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0003-1338-9310
https://orcid.org/0000-0002-7287-0158
https://doi.org/10.3390/su17020412
https://www.mdpi.com/article/10.3390/su17020412?type=check_update&version=1


Sustainability 2025, 17, 412 2 of 21

to cope with complex sustainability challenges. As Elegbede et al. pointed out, such
educational involvement encourages individuals to engage in sustainable practices actively.
These efforts contribute to the United Nation’s Sustainable Development Goals (SDGs),
promoting a more resilient and equitable society [1].

Furthermore, integrating sustainability topics into formal education programmes and
informal training aligns with education for sustainable development (ESD), which prepares
individuals to tackle complex sustainability issues [2]. These issues comprise environmental
protection, social equity, economic sustainability, and promoting an environmentally ethical
society. These aspects also align with the sustainable learning and education (SLE) concept
reported by Hays and Reinders [3]. The SLE concept aims to equip individuals with
the skills to thrive in complex contexts and contribute to a better world, aligning with
sustainable curricula and learning methods. In addition, the authors of the SLE emphasise
systemic thinking and self-sufficiency, suggesting a synergistic approach to promoting
sustainability in education and professional development.

Over the last decade, studies and literature reviews revealed a growing interest in
integrating sustainability competencies into various study programmes, including teacher
education [4,5]. Although many studies focus on assessing sustainability competencies [6]
and their integration into pedagogical approaches [7], there is still a lack of a unified
framework for integrating and evaluating these competencies at the global and national
levels. Self-directed learning courses remain a common pedagogical approach. Studies
indicate that students are partially prepared for sustainable learning, especially in digital
competencies, which are key to self-directed learning [8]. However, they face difficulties
setting goals, managing time, managing stress, and preparing for online lessons.

Our study within the DECIDE project entitled “Career choices competencies for
the post-pandemic future using multicriteria decision-making”, initially presented at the
19th conference on sustainable development of energy, water, and environment systems
(SDEWES) [9], underscores the importance of sustainable development for society’s future.
We aim to explore how digital tools, such as an optimised web application and an e-guide,
develop young people’s career competencies. Therefore, our key research question is
how these tools support self-directed learning and enable young people to identify and
fill gaps in their competencies. In this respect, we include digital strategies and tools
to support the development of sustainability competencies in this paper. Our research
optimised a previously developed web-based application, whose functionality and testing
results are described in detail elsewhere [10,11]. For the DECIDE project, the optimised
version of the application allows young people to monitor the development of their career
competencies to tackle sustainability challenges in workplaces and society. This study
contributes to understanding and addressing sustainability challenges by integrating digital
tools with holistic approaches. Tools such as the DECIDE e-guide empower individuals to
make informed decisions and foster sustainability-driven decision-making in education
and society.

2. Contextual Overview of Sustainability and Digitalisation in Education
2.1. The Importance of Integrating Environmental Sustainability into Educational Programmes

As the environment and society continue to change, understanding the impact of
individuals’ decisions on society and the economy also evolves. Integrating sustainability
into education enhances people’s awareness of how their actions affect the environment
and society. This focus remains critical for future societal and economic development in
the face of current global crises. However, it is essential to acknowledge that the future
may not align perfectly with today’s sustainability expectations. Achieving sustainable
development requires a collective and holistic approach [12] involving education, research,
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business, policy, and society at local, regional, national, and international levels [13]. In-
clusive education must also address the guidelines, laws, rules, and policy frameworks
targeting environmental issues. It should encourage active participation, empowering indi-
viduals to contribute to collective changes towards environmental responsibility. Education
institutions play a pivotal role by implementing actions such as constructing eco-friendly
buildings or adopting waste reduction measures [1]. Learning should incorporate sustain-
ability principles to protect natural resources and ensure human well-being, respecting
ecological limits. By integrating environmental sustainability into education, individu-
als are better prepared for a future where sustainability considerations are key. At the
same time, they gain competencies to make informed decisions in the face of ongoing
sustainability challenges.

The importance of embedding sustainability in higher education (HE) has been recog-
nised by Obrecht et al. Their investigation into study programmes at different levels
(Bachelor of Science, Master of Science, and Doctor of Philosophy) found that moderate lev-
els of sustainability are often included in topics such as environmental protection, ecology,
and ‘green’ practices [14]. However, there are significant differences between specific study
programmes and fields of study, reflecting students’ unequal level of education for future
management challenges.

Awareness of sustainable development extends beyond formal education, particularly
through citizen science [15,16]. Citizen science fosters collaboration between researchers
and volunteers, integrating local knowledge and community values into sustainable policy
agendas. Citizen science promotes concepts of environmental sustainability in society and
education. In this way, it helps make policies more context-sensitive and responsive to
societal and economic needs. Certoma et al. emphasised that urban environments are
extremely important for applying crowdsourcing in managing urban sustainable develop-
ment. They recommend that policymakers allocate more resources to ensure crowdsourcing
platforms are open, transparent, interoperable, and scalable [17]. By actively engaging
participants in hands-on research and collaborative projects, citizen science contributes
to the evolving landscape of education that emphasises digital tools and platforms for
fostering environmental consciousness.

2.2. Digitalisation and Tools to Support Sustainable Development in Education

Jackman et al. highlight the need for inclusive digitalisation in education to support
sustainable development and the digital economy [18]. Developing digital skills is critical
for individuals to thrive in the digital age. Digital education strategies for sustainable
development are becoming increasingly important, particularly in light of initiatives such
as the United Nations Sustainable Development Goals, especially Goal 4, which emphasises
inclusive and quality education for all [19]. ESD recognises the transformative role of
digital technology in pedagogy and organisational practices. Leveraging these technologies
fosters innovative teaching methods for sustainability education.

One emerging strategy is using massive open online courses (MOOCs) to promote
sustainable development education. Gómez Zermeño’s research highlights that challenge-
based learning in MOOCs strengthens participants’ skills that can be applied in real-world
scenarios [20]. Future studies should examine how big data can predict digital skills needed
to enhance MOOCs’ effectiveness in promoting education for sustainable development.
Similarly, visualisation tools such as concept maps are valuable for addressing complex sus-
tainability challenges. Concept maps have been increasingly used for educational purposes
in recent years, involving technological developments’ impact on education’s sustainabil-
ity [21]. Liu et al. found that concept maps clarify hierarchical knowledge structures,
aiding content organisation and navigation [22]. Moreover, concept maps can serve as a
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common knowledge base that promotes collaboration and exchange between students and
teachers from different countries or fields of study. It was even shown in [23] that using
concept maps in the learning process leads to acquiring new knowledge, skills, and critical
thinking. This approach facilitates the transfer of knowledge and skills from educational
contexts to real-world applications, underlining the importance of collaborative and per-
sonalised learning environments. Embedding environmental sustainability in society and
education requires a holistic approach, with room for digital tools and technologies [24].
These technologies can help address challenges holistically and support decision-making
on sustainability in education and society.

3. Methods
The research focuses on addressing competencies for career choice in a post-pandemic

future using multi-criteria decision-making through adaptive self-directed learning. This
study focused on young people aged between 18 and 25. During this period, young
people usually make career and further education decisions that can lead to long-term
consequences for their lives and employment. This is also the period when young people
are coming up against various life milestones, such as finishing secondary school, choosing
a higher education study field, having their first interviews with employers and entering
the labour market. Young people are exploring their interests, identities, strengths, skills,
abilities, and values, which are crucial for making further decisions. These are also the
results of different social influences in the real and virtual world. In addition, young people
at this time are often confronted with pressures and expectations from society, family, and
themselves regarding their success and career, as well as their educational and professional
paths. It is, therefore, crucial at this stage to provide supportive tools and opportunities to
develop competencies that will enable young people to make more informed decisions and
successfully navigate their career paths in sustainable-oriented world scenarios.

Recognising the importance of this crucial period, we stress the need to provide them
with accessible tools for self-assessment and competency analysis tailored to their individ-
ual needs. Previous studies have shown that young people, for example, in cultures such as
South Korea, often face career decision difficulties due to a lack of self-understanding and
career self-identity, highlighting the importance of providing tailored career counselling
programmes that establish self-concept and identity [25]. This approach aims to empower
them to make informed career choices and to open opportunities for them to participate
actively in green transition and sustainable development initiatives. By developing and
testing the DECIDE e-guide, which contains five self-learning modules and a multi-criteria
competency self-assessment tool, and by optimising the online application for monitoring
the development of career competencies, we aim to equip young individuals with the
tools needed to identify missing competencies that are essential for pursuing sustainable
and innovative career paths. Such initiatives not only support young people during a
transformative period in their lives, but also provide fundamental data for constructing
effective career guidance systems, which could have broader implications for national
career development and education policies.

3.1. Testing Location

Training students from different countries and validating the tools developed was
conducted in Święta Katarzyna, Poland, over five working days, from 6 to 10 November
2023. The event programme included several activities that encouraged networking, com-
munication, cooperation, teamwork, problem-solving, and acquiring new knowledge and
competencies to facilitate young people’s future career and educational decisions.
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3.2. Target Group

The key target group for the training and tool assessment was young people aged 18–25
who were motivated to participate and learn new skills to develop their career paths and
decision-making. The training was also attended by volunteers from different organisations
and other project participants motivated to impact developing career decision-making
among the youth. The distribution of DECIDE participants by gender and nationality
is shown in Figure 1. The project and study involved 11 students or young individuals.
However, we did not track data regarding their specific university degree levels or their
average age.
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The participant selection process for the training in Poland was carried out in several
steps. Each project partner in their respective country contacted various non-governmental
organisations working with youth and secondary schools and universities to identify
potential candidates willing to participate. Partners conducted inquiries within these
organisations to find suitable candidates based on motivation, interest in skill development,
ability to collaborate in an international setting, and willingness to travel. The project
covered travel and accommodation costs for all selected participants. After the selection,
participants received confirmation of their participation.

3.3. Developing E-Guide Modules and Tools for Self-Assessment of Competencies

One of the project activities includes the development of an e-guide with presentations
of future job profiles based on the current post-pandemic and labour market requirements
about European Union (EU) legal frameworks such as the EU Green Deal (e.g., green jobs,
interdisciplinarity and digital literacy. . .). The document aims to promote a better under-
standing of long-term career choices among young people. In addition, at the end of the
DECIDE e-guide, there is a tool for self-assessment of multi-criteria competencies for young
people’s career choices through an adaptive learning approach with personalised results
for each user based on their competencies input and interests. The methodology for their
development follows a user-centred and iterative approach, combining instructional design
principles, adaptive learning techniques, and best practices in e-learning development.
First, needs are assessed based on previous research, and then content is created that aligns
with EU legal frameworks and the post-pandemic labour market. The e-guide is structured
around clear learning objectives, theory segments, and interactive activities such as quizzes
and exercises designed to engage users and reinforce learning.

The content of the e-guide is also integrated with the DECIDE web application
for competencies development monitoring. The e-guide is available online at https:
//decide-project.eu/ (accessed on 10 December 2024) under the App Table. In Table 1,
rows correspond to the titles of five modules, followed by competencies developed during
the training in each module and the method of assessing the competency development.

https://decide-project.eu/
https://decide-project.eu/
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Table 1. Competencies developed by participants in the training modules were assessed using
different methods.

Self-Learning Module Title Competency Assessing Method

Post-pandemic and green transition of
Europe: tackling youth unemployment

Post-pandemic green transition
awareness Pre-test and post-test

Future labour market demands:
competencies for new job profiles

Career readiness and competency
identification Pre-test and post-test

The potential of circular and green
entrepreneurship

Circular and green entrepreneurship
awareness Pre-test and post-test

Inspirative best practices to follow Learning to learn Pre-test and post-test

Self-evaluating multi-criteria tool guidelines Adapting learning Self-assessment tool

3.4. Online App Development

The DECIDE project is developing a web application that will allow young people
to follow the development of their career competencies while learning online through the
DECIDE e-guide. The application is based on the result-oriented engagement system for
performance optimisation (RESPO) application developed in the RESPO X project [10],
entitled “Revolution of E-Skills with Participatory Online eXpert system”. For the DECIDE
project, the RESPO application was optimised in terms of database development and func-
tionality, which was significantly simplified. The app allows user registration, where the
individual can see the charts for competency development during the training by module.

When pre-test and post-test scores are available, there are several possible approaches
to show knowledge and competency development progress in the web application. One
option is to show it with a graphical representation of progress with a timeline. The x-axis
should show time (pre-test, post-test), and the y-axis should show the number of points
achieved. For example, a separate bar graph shows the results before and after the training,
giving a clear overview of the changes in knowledge. It is important to use dynamic
graphics where the pre-test results are shown in one colour and the post-test results in
another. This allows a clear distinction between results before and after training. The
graphs should also include trend lines showing the change in the group’s average scores
before and after the test.

3.5. Testing Procedure

As part of the training, we tested the content of an e-guide for young people on
developing career competencies needed for future jobs and the labour market. For the
youth training in Kielce, we used an existing online solution, the Socrative platform, to
assess the competencies acquired during self-learning with the e-guide. We found the
selected online tool to have several advantages when used for self-learning. The digital
tool is always free for students to use. Students can install and use it on digital platforms
(e.g., smartphones, tablets, laptops, and computers). For lecturers, it allows automatic
real-time scores and instant feedback from participants. In this online tool, we prepared a
pre-test and post-test for each e-guide module to check the participants’ knowledge before
and after the lecture for each module except for Module 5. Before the content of each
module was discussed during the training, each participant completed an online pre-test
with questions on the module topics. The questions were of two types: multiple choice
and “fill in the blank space” questions. They then listened to a short lecture and were
engaged in interactive exercises. At the end of each training session, students completed
a post-test with the same questions as those asked in the pre-test. The respective project
partner responsible for developing each module prepared the test questions. Each module



Sustainability 2025, 17, 412 7 of 21

included ten multiple-choice questions with one correct answer, where participants had to
select the correct answer from four options. Some modules (Modules 2 and 3) also included
short answers, requiring participants to fill in 10 missing words or phrases. All questions
are publicly available on the project website as part of the e-guide.

The online tests were accessed by scanning a quick response (QR) code that opened a
learning room on the Socrative platform. The room with questions was only active during
the completion of each test and allowed the lecturer to monitor the students’ results in
real time. Based on the answers entered, the application calculated the scores. The scores
were converted into the levels of career competencies expressed by percent before and
after learning the content of the individual modules and transferred into the DECIDE
app database. The percentage scores were used to visualise the progress of competency
development for each participant and the group.

3.6. Question Types in Pre-Tests and Post-Tests

When developing and testing a web application that measures progress in the devel-
opment of knowledge and competencies, it is very important to measure knowledge before
and after training or self-directed learning. It is desirable that the method of knowledge
assessment is as objective and automated as possible and easy to implement [26]. The
following types of questions are often used for automatic assessment of answers, where
subjective evaluation is avoided:

• Short-answer questions (SAQ), where participants write a brief answer in the text box.
The system then compares their answers with predefined keywords or phrases.

• True/false questions, where participants select whether the statement is true or false.
The system can automatically check whether they have chosen the correct answer.

• Multiple-choice questions (MCQ), where participants are offered a choice to select the
correct answer. The system then checks the option chosen.

• Word matching questions, where participants link pairs of words or expressions; for
example, link a definition to the correct expression. The system checks that the pairs
are correctly connected.

• Numerical questions, where participants enter a numerical answer and if the answer
is within a specific range, the system marks it as correct.

• Fill in the blank space, where participants fill in the missing parts of the sentence
with the appropriate word or expression. The system checks to ensure the options are
matched. This type is very similar to short-answer questions.

• Correct order, where participants sort the items or answers into the proper order. The
system checks that the order is correct.

Two types of questions (multiple-choice questions and fill in the blank space) illus-
trated in Figure 2 were selected for the DECIDE assessing approach to evaluate knowledge,
contributing to an efficient self-evaluation without needing a subjective assessment. Addi-
tionally, other studies found that using pre-tests and post-tests as multiple-choice questions
can improve teaching and learning performance in online courses [27]. They also found
that students were more confident of the correct answers after the post-tests and were
better at identifying the correct answers than in the pre-tests. In addition, such a pre-test
helped students structure and focus their learning, making it easier for them to identify
areas of uncertainty and gaps in their knowledge. This suggests that using these methods
can help improve the delivery of online course content and identify areas for improvement
in teaching, content delivery, and the design of test questions.
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4. Results
4.1. Assessing Competencies with Digital Tools

The Socrative app allows users to view live test results. Lecturers can monitor students’
progress and see how they are doing as they answer the quiz. They can track a student’s
progress as a percentage of how many questions they answered. Results are also saved
and can be exported for further analysis. Special buttons allow anonymity of the students
and their answers, for example, if you broadcast the results page to the whole group of
participants. From Figure 3, it is possible to see how many students answered each question
correctly in Module 4.
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Figure 4 shows the progress in developing career competencies for the participants for
all modules. Moreover, on average, the group progressed in competencies development
in all modules (indicated by circles for class scoring). The highest progress is observed in
Module 3 with the title “Potential of circular & green entrepreneurship”, where the initial
state in terms of knowledge level was also the lowest. We can see that for Module 3, there
is a difference of more than 30% in the average progress in the development of knowledge
and competencies for the whole group, and for Module 4, there is a difference of more
than 20%. For Module 1 and Module 2, the difference is 12%. Due to the small sample size
of 11 participants, statistical analysis of the differences between the pre-test and post-test
results was not performed, as the statistical power of such tests would be insufficient to
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provide meaningful or reliable conclusions. This limitation should be considered when in-
terpreting the results of the study. Despite the lack of statistical significance, the qualitative
feedback and observed trends from the participants still provide valuable insights into the
tools’ effectiveness.
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The accuracy of assessing students’ competencies using pre-test and post-test results
can be limited by various factors. Higher scores on a post-test are not necessarily an
indicator of students’ progress in knowledge and competency development, as these scores
may be related to other effects. It is possible that students simply learnt certain information
or concepts but not their application in practice. Testing under controlled conditions
can result in students learning material for testing purposes only, but not for sustainable
use. Additionally, certain students may be more proficient with the tests or have better
memory skills, which may affect test results. When assessing students’ competencies, it is
important to consider several factors and different sources of assessment, such as teachers’
evaluations, observations of students during practical activities, mentors’ feedback, and
students’ self-evaluation. More on this topic is explained in Section 5 Discussion.

4.2. Determining Future Job Profiles with a Self-Assessment Tool

The future labour market will likely follow current trends and require job profiles
beyond the technical skills that young people acquire in formal education. Employers will
demand from young people at the end of their educational career transversal and specific
competencies related to critical thinking, systemic decision-making, adaptability, digital
skills, advances in materials science and technology development, leadership, and active
participation. Young professionals will need to explore and understand dynamic labour
markets and continuously learn and upskill to meet the changing demands of employers.
In relation to these requirements, we surveyed four European countries (Slovenia, Poland,
Greece, and Bulgaria) to identify the five most in-demand occupational profiles in the
labour market that the world will need most in the post-pandemic age. The selected areas
of employability are key to building a more sustainable society:

• Information technology (IT) enables efficient management of resources, optimisation of
processes, and digitisation and automation of systems, contributing to waste reduction,
energy efficiency, and improved environmental standards.

• Digital marketing enables businesses to promote sustainable products and services,
raise consumer awareness of environmental issues and encourage responsible con-
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sumption, which can lead to increased demand for sustainable products and services
and stimulate sustainable consumer behaviour.

• Energy and environment are key to the development and implementation of renewable
energy, innovative green technologies for remote sensing (e.g., terahertz spectroscopy,
light detection and ranging (LIDAR), multispectral and hyperspectral cameras, nu-
clear magnetic resonance spectroscopy, etc.), and measures to reduce environmental
pollution and climate changes.

• Data sciences play an important role in analysing large volumes of data on the en-
vironment, climate change, energy efficiency, and sustainable practices, as well as
facilitating the interpretation of analyses through various visual and imaging methods.

• Biotechnology enables sustainable food production, the treatment of environmental
problems, the improvement of human and animal health, and the development of
biodegradable materials.

The most valuable skills and competencies in each job profile, as identified in the
project study, are shown in Figure 5. The job profiles are concerned not with one specific
job title, but with a professional area of expertise. Thus, Figure 5 summarises several
job profiles identified in the project. The figure lists examples of professions for each
selected area, such as digital marketing, energy and environment, etc. It highlights the key
competencies required for these professions or the competencies that employers expect
from candidates seeking employment in these fields.

In Module 5, participants answered a variety of questions about their interests and
future career aspirations. Among the 11 participants, almost two-thirds answered in a
way that matched their future job profile as a digital marketer. A total of 18% matched
the job description for energy and environment specialist and 18% for data scientist. The
distribution by future job profiles, based on their interests, educational backgrounds, and
career aspirations, is given in Figure 6. The graph displays the results for the students
who participated in the training. Two job profiles, i.e., biotechnology expert and IT expert,
were not covered at all by the participants’ answers. This matching of participants with
job profiles may be because the profession of digital marketer is more visible or more
popular among young participants. If they are more familiar with the profession, they
are more likely to express an interest in it. Participants may also be unfamiliar with the
content or requirements of other professions, such as energy and environment specialists
or data scientists. Participants may have been more confident in expressing interests and
thinking related to communication and marketing (digital marketing) while feeling less
confident or less familiar with other areas. Perhaps participants already gained knowledge
or experience in their education related to digital marketing, which makes them more
inclined towards this area. However, there is a possibility that participants may simply not
be interested in certain profiles, such as biotechnology experts and IT experts, because of
their personal preferences and goals.

As mentioned by other researchers, self-assessment brings some benefits, but there are
doubts about its value and accuracy [28]. Although self-assessment produces consistent
results in a variety of situations, the information generated by self-assessment may only
partially correspond to the information usually generated by teachers. Nevertheless, self-
assessment contributes to higher student achievement and improved student behaviour,
as it is an important part of monitoring one’s learning processes to make adjustments
that deepen learning and improve performance. Although it can also be used as a final
assessment method, some research has shown that self-assessment is most useful for
self-regulated learning supported by training [29]. Nevertheless, further research on the
cognitive and affective mechanisms of self-assessment is important to better understand
this process and its usefulness in pedagogical contexts.
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The distribution of results in our research certainly raises the question of the reliability
of such self-assessments without deeper psychological profiling of the individual. While
some participants may match their future career profiles based on self-assessment, it is
important to remember that self-assessment may not capture all the relevant aspects of
an individual’s personality, interests, skills, and abilities that are crucial in career choice.
Without additional psychological profiling, including a deeper analysis of personality traits,
values, motivations, goals, and other factors, self-assessment may lead to misinterpretation
and unreliable results. In addition, it should be kept in mind that an individual’s career
choice may also be influenced by external factors such as social norms, environmental
influences, job opportunities and personal experiences, which are not necessarily captured
in the self-assessment. Therefore, when interpreting the results of questionnaires such as the
one in Module 5, caution should be exercised, and potential limitations of self-assessment
in the career decision-making process should be considered.

Such self-evaluation questionnaires can serve as a starting point to guide young
people through a systematic and critical reflection on their interests, aspirations, values,
and educational and career goals. The results obtained from the questionnaires can form
the background for exploring different academic and career options for the individual to
understand their career preferences in discussions and consultations with mentors or career
counsellors. Higher education institutions can use the results of such questionnaires to
design and adapt educational programmes that better match the needs and interests of
individuals or to offer additional non-formal training that develops in individuals those
competencies that they cannot acquire in formal studies but are required by the future
labour market. However, when using these results, it is important to be aware of the
limitations of such questionnaires and simultaneously use additional methods and tools
for career guidance rather than using them as the sole criterion for decision-making.

In using such a self-assessment tool to identify an individual’s most optimal future
job profiles, it is important to ensure that the questions asked are as objective, clear, and
specific as possible. Asking questions that focus on a variety of topics helps to gain a more
comprehensive insight into an individual’s desires, skills, and personal qualities, allowing
for a more accurate assessment of which job profile is most suitable for them. In the further
optimisation of the self-assessment tool, the project will try to complement the questions
by covering different areas such as skills and interests, work preferences, experience and
knowledge, personal qualities, goals and motivation, working environment and conditions,
global mindset, work–life balance, complexity of tasks, etc. We will also complement the
instructions by indicating whether only one or more answers are possible for each question.

5. Discussion
5.1. Empowering Youth Through Self-Directed Learning and Digital Tools

Self-directed learning (SDL) with digital tools is becoming increasingly popular among
young people, especially in the context of not in education, employment, or training (NEET)
youth. The article by Kõiv and Saks underscores the necessity for SDL competencies as
essential for lifelong learning and personal development, especially for youth disconnected
from traditional educational or employment pathways [30]. Moreover, the NEET youth
are often characterised by being low in motivation and skills and, therefore, require a
holistic approach to develop SDL capabilities. NEET youth do not usually participate in
education or work-related activities. Thus, SDL for them should be designed to support the
development of positive attitudes, self-motivation, and key employability competencies
crucial to overcoming their socio-economic challenges.

Based on the results of our study, we can say that the DECIDE project developed
an e-guide that helps young people, including NEET, explore different career options by
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identifying their interests. The content of the DECIDE e-guide enables young people to
deepen their knowledge and skills through self-learning, which can help them overcome
the challenges of employment in the transition from education to the labour market while
building a successful personal and professional career. Kõiv and Saks mentioned that the
content of SDLs should be related to the characteristics, unique personalities, and needs of
young people [30]. Motivational factors and elements, such as encouraging self-regulation,
goal-setting, and problem-solving skills, are essential to help young people overcome the
challenges of a rapidly evolving labour market. This finding complements our study’s
recommendation that the development of competencies should be supported by focus-
ing on academic knowledge and soft skills such as emotional intelligence, resilience, and
adaptability. In this way, young people take part of the responsibility for their career
development at the start, which is no longer solely dependent on the prior formal knowl-
edge provided by educational institutions. It also helps individuals to carry out a kind
of strengths, weaknesses, opportunities, and threats (SWOT) analysis of oneself, i.e., to
discover one’s strengths, weaknesses, opportunities, and limits to success in life.

Furthermore, self-learning through self-evaluation makes it easier for young people
to adapt more quickly to constantly changing jobs that require new skills, especially in
the context of rapid technological change. Today, where skills are becoming essential, it
is important to foster young people’s commitment to lifelong learning. The readiness of
individuals to continuously improve their knowledge and skills is a key factor for career
progress. During the DECIDE youth training, the participants also obtained an insight
into entrepreneurial skills, encouraging young individuals to explore innovative solutions
and potentially pursue entrepreneurial ventures. Furthermore, global perspectives and
cross-cultural communication in international teams prepare individuals for careers that
involve working with diverse teams or in international settings. Participants benefit from
personal development through various interactive activities that prompt self-reflection,
goal setting, and developing a personal career plan.

5.2. Assessing Career Competencies Development Through Pre-Test and Post-Test Evaluations

By assessing knowledge before and after each e-guide module, the project gained
insight into developing career competencies in the individuals who participated in the
training. In all four modules, students successfully developed module-specific career
competencies. This progress has been more significant for some students, while for others,
it remained at the same level as before the training. There is no negative trend suggesting
that the content is inappropriate or too complex for the students.

Module 2 and Module 3 also included “fill in the blank space” questions. Students
recognised that this type of question is more difficult to answer because they need to know
the exact answers. This difficulty is reflected in the results (Figure 4) of the pre-test and
post-tests, where, overall, the level of knowledge both before and after the training was
lower compared to Module 1 and Module 4, which included only MCQ. The difficulties
students encounter with “fill in the blank space” questions compared to multiple-choice
questions can be attributed to several factors. For instance, short-answer questions often
require the learner to understand the content in-depth.

In contrast, multiple-choice questions may require the learner to identify the correct
answer from all the answers given or randomly select the correct answer. Wijk et al. also
found that SAQ or “fill in the blank space” questions are more discriminatory than MCQ,
which is consistent with the level of difficulty we found in our study [31]. The need
for students to generate their answers rather than identify the correct ones may explain
why students perform less well on short-answer questions or “fill in the blank space”
questions, as they require more profound understanding and recall, which is more difficult.
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The authors pointed out that MCQs allowing guessing are less reliable in discriminating
between students’ proficiency levels. We also found that in multiple-choice tests, learners
may randomly select the correct answer, which undermines the depth of the assessment.

Moreover, short-answer questions typically demand critical thinking and the ability to
recall information from memory, which can be more challenging than simply recognising
the correct answer among given options in multiple-choice questions. One study showed
that both short-answer and multiple-choice quizzes can improve retention if the quizzes are
followed by feedback [32]. This suggests that both types of questions and timely feedback
can still be very effective for long-term retention.

Students must express their answers accurately and demonstrate a higher level of
language and communication skills when answering questions requiring a written response.
As a result, even a tiny misspelling can lead to a loss of points. Additionally, sometimes, a
missing field in the text may also correspond to different words that are correct but were
not expected by the person composing the questionnaire when answering the questions.
Furthermore, “fill in the blank space” questions are time-consuming, especially if students
find it difficult to recall information or express their thoughts concisely. This challenge
can negatively affect their overall performance on the assessment and the time taken to
complete the quizzes themselves, as was also evident in the implemented test. Participants
took at least twice as long to formulate their answers than to select multiple-choice answers.

Moreover, some students may experience test anxiety, which can be heightened when
faced with open-ended questions. The fear of not providing a correct or complete answer
may impact their performance. Another important factor is the design of short-answer or
“fill in the blank space” questions, including the clarity of instructions and the specificity of
what is expected, which can influence how well students perform. Unclear questions can
confuse the learner when formulating an answer. Finally, students may have been more
familiar and comfortable with the format of multiple-choice questions due to its prevalence
in standardised testing. Thus, a shift to short-answer questions or “fill in the blank space”
questions might require an adjustment in their approach.

The results suggest that including short answers in pre-tests and post-tests may pose
challenges for test designers. In any case, such tests need to provide additional explicit
instruction on answering “fill in the blank space” questions, providing opportunities for
practice, and emphasising critical thinking and knowledge application in all self-learning
modules. The choice of the type of questions to be used for the pre-test and post-tests
in the self-assessment depends on several factors, such as the learning objectives, the
competencies addressed, the type of learning material, the method of knowledge transfer,
the learning outcomes (individual seminar, group exercises, practical project, etc.) and
the characteristics of the target group involved in the training. Considering that different
types of questions have their benefits and limitations, it is most beneficial to include a
combination of various kinds of questions in one test to ensure a balanced assessment,
stimulate different aspects of learning, and address the different learning styles of the
participants. It is also important to provide clear instructions and, where necessary, to add
explanations of the correct answers, regardless of the type of question is chosen.

The module content and complexity may influence the observed differences in progress
among the modules. For example, the module with the most progress may have contained
more relevant content to the participants or may have been presented in a way that allowed
for better understanding. It is also possible that the content in that module may have been
less complex or more interesting. Additionally, Module 3 started with the lowest initial
knowledge level. As participants had more room for improvement in this module, there
was a higher percentage of progress compared to modules with higher baseline knowledge.
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Furthermore, Module 3 may have addressed topics relevant to the participants’ career
goals or personal interests, motivating them to invest more effort and time in learning.
This increased motivation likely contributed to their higher levels of engagement, which
contributed to better learning outcomes. Participants may be more motivated to overcome
challenges and actively participate in some modules’ learning processes and activities.

Moreover, individual learning styles and preferences may differ among trainees; there-
fore, learning methods must be adapted accordingly. It is important to note that a learning
method used in one module may not be equally effective in another. Additionally, the
effectiveness of the lecturer in each module can play an important role in the delivery of
knowledge, as a more experienced lecturer can engage learners more effectively in the
classroom, communicate the material more effectively, and improve learning outcomes. An-
other factor that could have influenced the results is the timing and sequencing of modules.
Participants may have built upon that knowledge more effectively if one module addressed
foundational concepts or skills necessary for success in subsequent modules. Furthermore,
ongoing feedback and assessment during the training programme and adjustments made
based on feedback from Module 1 and Module 2 could have positively impacted the design
and delivery of Module 3, which was presented to the participants as the final one. Finally,
the approach to assessing competencies varied between modules (e.g., different question
types), which may have also influenced the effectiveness of each module.

5.3. Visualising Competency Development Progress

Two examples of competency development progress visualisation in the developed
application are presented in Figure 7. In Figure 7A, the pre-test result is marked with
a blue line, and the post-test result is marked with a green line. The line graph has
the x-axis representing each student by identification (ID) number, and the y-axis shows
the competency score as a percentage from 0 to 100. In Figure 7B, the pre-test result
is marked in blue, and the post-test result is in orange for the selected module. The
concentric circles in the pie chart indicate competency development values from 0% to
100%. Each slice of the pie chart represents the result for an individual student, indicated
by the student’s ID number. To enhance clarity, the line graph in Figure 7A allows easy
comparison of individual progress before and after the module, visually showing each
student’s advancement. Meanwhile, the pie chart in Figure 7B offers a holistic view of
the cohort’s results, helping to identify overall trends in competency development across
students.

Sustainability 2025, 17, x FOR PEER REVIEW  16  of  21 
 

 

Figure 7. Visualisation of competency development progress in the DECIDE app for different stu-

dents shown with a line graph (A) and a pie chart (B). 

Other visualisation approaches can be used in the online tool to show, for example, 

how the results are distributed in different categories before and after testing, such as a 

pie chart showing the proportions of correct answers in different competencies or learning 

modules. When visualising results, graphics with icons or symbols representing progress 

(e.g., up arrows for improvement, down arrows for deterioration) can make the results 

easier and faster to understand. The results can also be displayed as an e-portfolio, where 

each participant can access a personal profile showing progress  in  the development of 

competencies, where they can monitor their results and possible improvements in the ar-

eas in which they have been trained. 

The progress report allows individuals to reflect on their strengths and areas for im-

provement and where they can focus on  further growth. The progress report serves as 

positive reinforcement, encouraging participants to stay engaged in their learning journey 

and continue developing their skills. To this end, the DECIDE project also prepared an 

individual progress report for each participant, which was sent to their e-mail after the 

training. Such a report, detailing the development of competencies that the individual de-

veloped during their various training courses, can be a valuable addition to a young per-

son’s curriculum vitae (CV). For example, the automated report that an online tool can 

generate from such self-evaluations of self-learning can be attached to  job applications, 

presented to recruiters at  job  interviews, or used to find further training opportunities. 

Such  a  report  provides  concrete  evidence  of  the  development  of  competencies  and 

knowledge acquired and the individual’s commitment to lifelong learning. All this pro-

vides additional positives when looking for a first job and makes individuals more attrac-

tive to potential employers. 

Based on the feedback given by the participants, it can be concluded that most par-

ticipants had a positive experience using the e-guide and the web application to evaluate 

the progress of  their knowledge and skills during self-directed  learning. The  feedback 

highlights several strengths and areas for  improvement, offering valuable  insights  into 

the tools’ effectiveness. Many participants found the process engaging, educational, and 

interactive, with several emphasising  the usefulness of pre-tests and post-tests and  the 

ability to explore new topics. Positive comments included mentions of the appealing de-

sign, the opportunity to deepen knowledge, and the enjoyable learning experience. Most 

participants expressed satisfaction with  the application, especially with  the results dis-

played and  the possibility of checking pre-tests and post-tests. Participants mentioned 

that they had learnt a lot and that it had been interesting to participate in the testing. Some 

participants expressed  that they had  learned things they had not known before, which 

shows the programme’s educational value. Some stressed that the topic was interesting, 

that  they  enjoyed  the  learning  process,  and  that  they  gained  new  information. Most 

agreed  that  the  tool worked well,  but  some  users  suggested  improvements,  such  as 

Figure 7. Visualisation of competency development progress in the DECIDE app for different students
shown with a line graph (A) and a pie chart (B).

Other visualisation approaches can be used in the online tool to show, for example,
how the results are distributed in different categories before and after testing, such as a
pie chart showing the proportions of correct answers in different competencies or learning
modules. When visualising results, graphics with icons or symbols representing progress
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(e.g., up arrows for improvement, down arrows for deterioration) can make the results
easier and faster to understand. The results can also be displayed as an e-portfolio, where
each participant can access a personal profile showing progress in the development of
competencies, where they can monitor their results and possible improvements in the areas
in which they have been trained.

The progress report allows individuals to reflect on their strengths and areas for im-
provement and where they can focus on further growth. The progress report serves as
positive reinforcement, encouraging participants to stay engaged in their learning journey
and continue developing their skills. To this end, the DECIDE project also prepared an
individual progress report for each participant, which was sent to their e-mail after the
training. Such a report, detailing the development of competencies that the individual
developed during their various training courses, can be a valuable addition to a young
person’s curriculum vitae (CV). For example, the automated report that an online tool can
generate from such self-evaluations of self-learning can be attached to job applications,
presented to recruiters at job interviews, or used to find further training opportunities.
Such a report provides concrete evidence of the development of competencies and knowl-
edge acquired and the individual’s commitment to lifelong learning. All this provides
additional positives when looking for a first job and makes individuals more attractive to
potential employers.

Based on the feedback given by the participants, it can be concluded that most partici-
pants had a positive experience using the e-guide and the web application to evaluate the
progress of their knowledge and skills during self-directed learning. The feedback high-
lights several strengths and areas for improvement, offering valuable insights into the tools’
effectiveness. Many participants found the process engaging, educational, and interactive,
with several emphasising the usefulness of pre-tests and post-tests and the ability to explore
new topics. Positive comments included mentions of the appealing design, the opportunity
to deepen knowledge, and the enjoyable learning experience. Most participants expressed
satisfaction with the application, especially with the results displayed and the possibility
of checking pre-tests and post-tests. Participants mentioned that they had learnt a lot
and that it had been interesting to participate in the testing. Some participants expressed
that they had learned things they had not known before, which shows the programme’s
educational value. Some stressed that the topic was interesting, that they enjoyed the
learning process, and that they gained new information. Most agreed that the tool worked
well, but some users suggested improvements, such as reducing the amount of information
presented, adding interactive elements such as games or puzzles to enhance engagement,
and clarifying the app’s functionality for first-time users. Some expressed that there was
perhaps too much information, suggesting that a more straightforward presentation of the
content could increase the effectiveness of the learning. Overall, the experience seems to
have been positive, with some suggestions for improvement, especially regarding greater
interactivity and clarity of content. This feedback underscores the tools’ potential while
providing concrete directions for refining user experience, enhancing interactivity, and
ensuring accessibility for diverse user groups.

5.4. The Future Job Sector of Youth

Work values influence young people’s career choices, guiding their attitudes, motiva-
tion, and preferences towards future careers [33]. For this reason, career counsellors and
educational institutions should include work and personal values in career development
programmes to help students align their personal values with their career aspirations.
Some research also shows significant differences in career choice-making among students
by gender [33]. For example, female students are more likely to face specific challenges
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such as hesitation, lower self-understanding, and regretting decisions, which may be the
result of gender stereotypes and narrower career options compared to their male peers. It
is undoubtedly important to consider these challenges in career counselling and to present
and provide female students with a broader range of career options than they see for
themselves. In addition, self-esteem and self-efficacy are important for decision-making, as
students with higher self-esteem and higher self-efficacy can better overcome difficulties
in making decisions about their future [34,35]. This is particularly important for students
training to become classroom teachers, who play a key role in shaping future generations’
sustainable knowledge, values, and skills. A recent study of Finnish classroom teachers
found that improving self-efficacy beliefs related to teaching ethics, values, and systems
thinking can significantly improve their sustainability competence, which is transferred
to their students [36]. Overall, in career counselling, it is crucial to consider a student’s
social background, including their political, economic, and environmental situation, as
these factors influence their psychological well-being and ability to make career decisions.

The preference for digital marketing over other job profiles in our study, as reflected
in the answers of the training participants, may be influenced by several factors, partic-
ularly current trends in the labour market, work values, and the growing importance of
digital technologies. Digital marketing is becoming an increasingly important component
of business strategies due to the continuous shift towards online platforms and digital
consumer behaviour. Younger generations, particularly Generation Z and Millennials,
who drive online media, find roles in digital marketing to be exciting opportunities for
dynamic future careers. The attraction may also stem from the visibility and accessibility of
the profession, with many students more familiar with social media and content creation,
which are central to digital marketing. The rise in platforms that blend entertainment,
social interaction, and commerce also increases the need for professionals who can navigate
these complex ecosystems.

Many articles indicate that digital marketing is an attractive career choice for young
people due to its visibility and role in modern economies and alignment with en-
trepreneurial and creative aspirations. For instance, Makrydakis discusses how digital
marketing significantly influences the attraction of students to higher education, making
it a field young people recognise as impactful and aligned with their aspirations [37].
Furthermore, Masenya highlights the role of digital marketing as a pillar for job creation
and economic growth, especially in the digital economy, making it an appealing career for
youth aiming to tackle unemployment [38]. Albab and Munandar explore the involvement
of youth in digital marketing to manage community enterprises, illustrating how the inte-
gration of technology and marketing appeals to entrepreneurial-minded young individuals
while also being supported by government initiatives [39]. Policymakers and educators
can use these insights to further develop curricula and training programmes, thus ensuring
that young people have the skills and competencies to succeed in this field.

To develop the necessary competencies for less popular occupational profiles such
as biotechnology or IT, targeted educational measures should focus on raising awareness
of these fields and their relevance to future challenges. In biotechnology, training could
include practical modules on sustainable food production, environmental solutions for
waste reduction, and biomedical innovations that align with global sustainability goals. In
IT, programmes could emphasise advanced coding, cybersecurity, and artificial intelligence
applications and highlight their transformative impact on industries. Collaboration with
industry leaders, researchers, and universities can provide insights into market needs, and
career advice can clarify possible career paths in these fields.
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6. Conclusions
Considering the results of the e-guide and web-based application testing, combined

with participants’ feedback, this study highlights several positive aspects of the developed
DECIDE digital tool. Participants consistently emphasised the clarity of the presentation of
the result, demonstrating the application’s effectiveness in visualising competency devel-
opment progress and learning improvements. They also gained valuable new knowledge,
confirming that the self-learning programme has an educational potential for career compe-
tency development. Furthermore, participants described the testing process as engaging
and enjoyable, underscoring the value of an interactive and game-based learning approach.
Notably, the relevance and attractiveness of the tool content were evident from participants’
interest in career choices.

Despite these successes, the study identified areas for improvement to optimise the
web-based application and e-guide content. At the beginning of each module, the objectives
and expectations should be clearly defined, and participants should clearly understand
those expectations. Adjusting the level of complexity, providing clear and simple content,
and breaking information into smaller, precise units could address the issue of too much
information. Clear and simple instructions to help with initial navigation through the
e-guide and app, including short video instructions, could improve the user experience.
Increasing interactivity through additional games and integrating gamification features
could further motivate participants and enrich the user experience. Additionally, incorpo-
rating post-module feedback mechanisms and detailed explanations for incorrect answers
in post-tests would provide more valuable learning opportunities. These improvements
could further enhance the effectiveness of self-learning and self-assessment and improve
the user experience.

The DECIDE tool is particularly beneficial for young individuals between 18 and
25 navigating critical career decisions, considering their skills, interests, and the demands
of a changing labour market. Educational institutions can utilise such tools to support
students in selecting study fields and professions, while career counsellors can integrate
them into guidance frameworks. Using such tools is also appropriate for individuals who
want to explore different options in the labour market and those who want to understand
their career prospects better. Furthermore, the tool’s value lies in promoting self-directed
learning and self-assessment, empowering individuals to take responsibility for their
professional and personal growth. It helps individuals carry out a personal SWOT analysis
of themselves, i.e., discover one’s strengths, weaknesses, opportunities, and barriers to
success. Self-directed learning through self-evaluation is especially crucial in preparing
young people for rapid technological changes that redefine the skills in modern workplaces.
Lifelong learning is essential, and tools such as DECIDE help instil a mindset of continuous
self-improvement, which is a key factor for career progress. In addition to all its advantages,
when using a tool such as the DECIDE, it is important to consider its limitations and the
impact of various factors on interpreting the results.

Further research should focus on refining the competency development monitoring
tool to better support the monitoring of sustainability competency development. Within on-
going Erasmus+ projects (IGNITE, Greenlead), efforts will include integrating sustainability
and entrepreneurship into science, technology, engineering, and mathematics (STEM) study
programmes, developing learning modules for platforms popular with young people such
as TikTok and YouTube, and optimising the tool for tracking competencies such as green
leadership. Enhancements such as gamified elements and expanded interactivity will
further align the tool with the needs of young users navigating dynamic job markets. Such
innovations will enhance self-directed learning and contribute to creating more effective
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career development tools, enabling educational institutions to serve as key drivers of
sustainability and lifelong learning.
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