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Abstract: This study explores the perceived helpfulness of addressed learning methods in developing competences essential for logistics activities, particularly those related to 
digitalization, sustainability, and Industry 4.0. A total of 623 respondents, including logistics students, employees, and representatives of logistics associations and leading-edge 
companies, rated 17 learning methods. The findings reveal a strong preference for experiential formats. Over 95% of respondents rated methods such as real-world problem-
solving in companies, the use of professional software, and guided simulations helpful. In contrast, more passive methods like critical reading and independent study were 
perceived as less effective. Statistically significant differences between students and employees underscore the role of prior industry experience in shaping learning preferences. 
Survey’s results highlight the value of applied learning and closer collaboration with industry in logistics education, offering actionable insights designing training programs that 
align with the logistics sector’s evolving needs. 
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1 INTRODUCTION 
 

Logistics is managing material, and information flows 
within businesses to ensure that goods are delivered to the 
end customer in the most efficient and cost-effective manner. 
It involves the movement, storage, and handling of materials, 
along with the management of related information. As a 
fundamental component of the global supply chain, logistics 
ensures the coordinated and timely movement of goods and 
materials across suppliers, manufacturers, and consumers by 
managing transportation, warehousing, inventory, and 
distribution processes. The logistics supply chain typically 
includes supply, production, distribution, and reverse 
logistics [1]. In light of growing pressures to improve 
sustainability, logistics also faces the challenge of reducing 
its carbon footprint and adopting greener practices [2]. 

The logistics sector is transforming rapidly, driven by 
Industry 4.0 technologies such as artificial intelligence, 
automation, and data analytics. These technologies not only 
optimize efficiency but also address sustainability challenges 
[3, 4]. As a result, logistics professionals must adapt to new 
needs, requiring new competencies in technology, 
environmental awareness, and digitalization [5, 6]. 

Existing literature primarily addresses traditional 
logistics skills, such as transportation and inventory 
management, while overlooking the need for expertise in 
Industry 4.0, sustainability, and digitalization [7]. As part of 
a broader research agenda on the evolving competency 
requirements in logistics, this study specifically examines 
which learning methods most effectively support students in 
acquiring the skills necessary to navigate the challenges of 
digitalization, sustainability, and Industry 4.0. 

Effective logistics practice requires both specialized 
knowledge and practical skills. While formal education 
provides a basic knowledge, hands-on experience and 
continuous learning are beneficial for progress in this rapidly 
changing field [8]. Lifelong learning, both formal and 
informal, is needed for professional growth and 
organizational success. Training programs should combine 
theoretical knowledge with practical application, leveraging 

case studies, simulations, and industry partnerships, to ensure 
that professionals can effectively transfer their learning in 
real-world practice [9]. 

The research by Stevens et al. [10] and Kozma [11] 
emphasizes the importance of collaboration between 
educators and students to ensure that learning outcomes are 
achieved, whether through in-person or online learning 
modalities. Online learning, in particular, has been found to 
provide greater flexibility and opportunities for 
collaboration, fostering higher cognitive engagement and 
enhancing knowledge retention [12]. A blended approach 
may be essential for equipping logistics professionals with 
the diverse skill set required in an increasingly digital and 
sustainable industry. 

This paper addresses a gap in existing research by 
exploring how different stakeholder groups perceive the 
effectiveness of seventeen purposefully selected learning 
methods in fostering the competencies needed in modern 
logistics, necessary to navigate the challenges of 
digitalization, sustainability, and Industry 4.0. Three 
stakeholder groups were defined, namely full-time students, 
logistics employees, and representatives of leading-edge 
companies and logistics associations. Based on a large 
sample, this study provides insights into opportunities to 
improve logistics education and training. 

Despite increasing focus to sustainability, digitalization, 
and Industry 4.0 in logistics, there remains limited 
understanding of which learning methods are most effective 
in preparing students to implement related activities. Existing 
educational programs often rely on traditional instructional 
formats, which may not align with the sector's evolving 
needs. This gap motivated the present study, which seeks to 
identify how different stakeholder groups perceive the 
effectiveness of addressed learning methods in developing 
relevant logistics capabilities. 

Building on previously defined stakeholder groups, this 
research explores how perceptions regarding the 
effectiveness of learning methods differ among full-time 
students, logistics employees, logistics pioneers in Industry 
4.0, digitalization and sustainability, and representatives of 
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national logistics associations, with a focus on preparation 
for real-world logistics challenges. This study provides 
actionable insights to help industry and educational 
institutions design more targeted training programs tailored 
to the future needs of the logistics industry. 

The paper continues with an overview of the research 
methodology, followed by the presentation of results that 
identify key activities and skills essential for addressing the 
challenges posed by Industry 4.0, sustainability, and 
digitalization. It highlights the learning methods considered 
most effective for acquiring practical knowledge, based on 
insights from both educators and industry experts. The 
discussion section offers recommendations for enhancing 
logistics education, while the conclusion summarises key 
findings and proposes directions for future research.  
 
 
 
 

2 METHODOLOGY 
 

The methodological approach builds on four 
interconnected research stages, combining conceptual 
groundwork and empirical validations to: 
• determine learning outcomes relevant for logistics higher 

education on sustainability and Industry 4.0; 
• determine competences that logistics personel shoul have 

to cope with challenges of introducing new technologies 
and EU guidelines; 

• access readiness of logistics personel to logistics industry 
because of digital transformation, development towards 
Industry 4.0 and introducing sustainable practices; 

• examine perceived helpfulness of learning methods for 
developing logistics competences. 

 
An overview of the key research stages and their 

respective outcomes is presented in Fig. 1. This paper focuses 
on the results of the final, fourth research phase. 

 

 
Figure 1 Schematic Representation of the Overall Research Approach 

 
2.1  Research Design 

 
The research process began with determining learning 

outcomes relevant for logistics higher education on 
sustainability and Industry 4.0 with the help of Delphi study.  
The group of competent stakeholders first determined key 
topics on Industry 4.0, digitalization, Sustainability, IoT and 
Green, for which they expect to shape the future of logistics 
work. Based on these topics, an initial list of learning 
outcomes was generated, reviewed, and iteratively refined. 

All further research phases, including the fourth phase 
discussed in this paper, build on insights from Delphi study 
results described in [7], which identified 127 unique learning 
outcomes mandatory for logistics personnel in the context of 
Industry 4.0, digitalization, and sustainability. These learning 
outcomes were determined by an international group of 
experts from six countries. The panel included academics 
with at least two high-profile publications and company 
representatives from commercially successful logistics firms.  

The following section presents the research design for 
the fourth phase of the study, which aims to investigate the 
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perceived effectiveness of learning methods in the 
development of logistics competencies. To enhance 
respondents’ understanding of the learning outcomes in the 
survey, the initial list of 127 learning outcomes was 
systematically reviewed. For each outcome, potential 
activities that logistics personnel could implement in 
practice, particularly in the context of Industry 4.0 and 
digitalization, were identified and considered. The team of 
four academics and industry representative clustered learning 
outcomes according to their affiliation to management and 
implementation of logistics activities. The list of learning 
outcomes was thus converted into a list of logistical 
activities. Both academic and industry experts validated the 
final list of 49 logistics-related activities to ensure conceptual 

clarity, practical relevance, and alignment with real-world 
logistics applications. 

Based on those 49 logistics-related activities, a survey 
questionnaire was developed. A detailed description of the 
questionnaire and its structure is provided in Section 2.4.  
The questionnaire served as a data collection mechanism for 
the two thematically related but independently conducted 
studies. The first part of questionnaire focused on assessing 
the readiness of logistics students and employees to meet 
emerging industry needs. The results are presented in [13]. 
The second part of questionnaire focused on researching how 
different respondent groups perceive their capability to 
perform offered logistics activities and assesses the perceived 
helpfulness of offered learning methods in fostering the 
development of those capabilities.

 
Figure 2 Conceptual Framework Showing Relationships among Key Variables in the Study 

 
2.2 Conceptual Framework of the Research 

 
The conceptual framework of the research is presented 

in Fig. 2. It presents the researched connections between 
logistics stakeholders, knowledge areas and learning 
methods. Presented framework served as a basis for 
developing the survey instrument and guided the subsequent 
statistical analysis. 

The framework is structured around three main capability 
domains: the capability to perform Industry 4.0-related, 
digitization-related, and sustainability-related logistics 
activities. The framework is organized around three primary 
capability domains: the ability to perform logistics activities 
related to Industry 4.0, digitalization, and sustainability. 
These domains represent essential knowledge areas in 
contemporary logistics practice. The inclusion of these 
capabilities aimed to assess their prevalence across different 
stakeholder groups and to explore potential factors 
influencing their development. 

To capture different perspectives, the framework 
includes self-assessment of capabilities by logistics 
employees and students and external evaluations provided by 
representatives of leading-edge companies and logistics 

associations regarding the capabilities of the logistics 
professionals currently active in the field. 

In addition, the framework incorporates prior practical 
involvement in relevant topics, intended to explore whether 
such experiences are associated with higher capability levels 
or influence the perceived effectiveness of different learning 
methods. 

Finally, the framework incorporates the perceived 
helpfulness of learning methods, reflecting how various 
educational approaches are evaluated in terms of their 
contribution to developing the specified capabilities. While 
not the central focus of the study, this variable plays a 
significant role in linking educational practices with the 
practical competence of logistics professionals. 
 
2.3  Survey Instrument 

 
The questionnaire was divided into two main sections. 

The first section assessed respondents’ self-reported 
capabilities in implementing the identified activities in real-
world settings. The analysis of this section was presented in 
prior research [13], which focused on comparing the 
readiness of students and logistics employees to engage with 
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digitalization, sustainability, and Industry 4.0-related 
activities. 

The second section of the questionnaire explored 
respondents’ perceptions of the helpfulness of various 
learning methods in developing the competencies needed to 
carry out the listed logistics activities. Students and logistics 
employees were asked: "How would the following ways of 
acquiring knowledge help you acquire the above-listed 
competencies?" Meanwhile, representatives of leading-edge 
companies and national logistics associations were asked: 
"Which ways of acquiring knowledge would help acquire the 
above-listed competencies?" 

A total of 17 learning methods were evaluated using a 4-
point Likert scale, ranging from 1 (definitely won’t help) to 
4 (definitely will help). 

Prior to launching the full survey, the questionnaire 
underwent a two-phase validation process. In the first phase, 
it was reviewed by 14 validators representing various 
respondent profiles: three logistics students, five logistics 
employees, two representatives from national logistics 
associations, and four representatives of leading-edge 
companies in Industry 4.0 and sustainability. Feedback from 
this group informed revisions to the wording and structure of 
the questionnaire. In the second phase, the revised version 
was validated by experts from an Italian deep-tech company, 
who confirmed its clarity and alignment with the purpose of 
the research. 
 
2.4  Sample and Data Collection 

 
The survey targeted five respondent groups: (1) logistics 

students (514 respondents, 82.6%), (2) logistics employees 
(75 respondents, 12.1%), (3) representatives of leading-edge 
companies in Industry 4.0 (15 respondents, 2.5%), (4) 
representatives of representatives of leading-edge companies 
in sustainability (11 respondents, 1.8%), and (5) 
representatives of national logistics associations (7 
respondents, 1.1%). The sample primarily included 
participants from Italy, Poland, Portugal, Slovenia, and 
Turkey. An additional 14.68% of respondents were from 
other European countries, including Austria, Brazil, 
Bulgaria, Bosnia and Herzegovina, Croatia, Czech Republic, 
Germany, Hungary, Netherlands, Romania, Russia, Spain, 
the United Kingdom, and Ukraine.  

The online questionnaire was distributed using 1KA 
Arnes, a Slovenian platform for survey creation and data 
collection. It was shared with students from various logistics 
faculties and employees from logistics companies to ensure 
broad representation. Respondents representing leading-edge 
companies in Industry 4.0 and sustainability were carefully 
selected based on their companies' recognized excellence, 
with a focus on targeting middle or senior management. 
Heads of national logistics associations were also included to 
capture insights from a strategic logistics perspective. All 
respondents were anonymous, compliant with GDPR 
regulations, and used exclusively for research purposes. In 
total, 623 valid responses were collected, yielding a response 
rate of 38.9%. 
 

2.5  Data Analysis and Availability 
 
Data were analysed using IBM SPSS Statistics 

(29.0.0.0). Descriptive statistics were applied to summarise 
the responses, and comparisons between groups were 
conducted to identify trends in the perceived helpfulness of 
different learning methods.  

The results are presented in the third section, with tables 
included where they are essential for clarity. For full 
transparency, all raw data and supplementary materials, 
including detailed analysis outputs, are available via the 
open-access link: https://osf.io/gx8az/?view_only= 
d877ce2fea47433fad3998546cbb8c97.  
 
3 RESULTS 
3.1 Approaches to Acquiring Knowledge for Competency 

Development 
 
Tab. 1 presents respondents' perceptions of the 

helpfulness of various learning methods in acquiring the 
competencies needed to implement logistics activities related 
to Industry 4.0, digitalization, and sustainability. Only valid 
responses are included, excluding "unable to respond" 
entries. 

 The method most frequently rated as the most helpful 
for acquiring knowledge was the "Study of a real problem in 
a real company", with over 70% of respondents indicating it 
would definitely help, and an additional 25% rating it as 
probably helpful. This was followed by "Performing tasks 
with software that is widely used in the work environment" 
(93.88% of respondents rated it as probably or definitely 
helpful, "Use of video materials" (93.81%), and "Practical 
implementation of complex tasks under guidance" (93.67%). 
Similarly, "Guided use of a simulation tool" (92.89%) and 
"Listening to experts from business or professional practice 
on a specific topic" (91.83%) were also perceived as highly 
helpful. 

Other methods evaluated as helpful by more than 90% of 
respondents include "Team Working with other learners in a 
course" (91.27%), "Face-to-face teaching" (90.50%), 
"Group discussion about a real problem" (90.43%), and 
"Study of a case in a laboratory" (90.26%). 

In contrast, more traditional methods were considered 
less helpful by a larger proportion of respondents. "Critical 
reading and writing as preparation for lectures", "Role-
playing", and "Working independently of other learners in a 
course" were rated as less helpful by a significant share of 
participants. Nearly one-quarter of respondents felt that both 
critical reading and writing and independent work would 
probably or definitely not contribute to acquiring relevant 
knowledge. Additionally, "Distance learning from home with 
the help of an online classroom containing materials and 
pre-recorded lectures" was deemed less beneficial by 19.8% 
of respondents, who indicated it would not contribute to 
acquiring the needed knowledge. 

Overall, the findings strongly favor applied, hands-on 
learning that emphasizes engagement with real-world 
challenges and expert insights. While traditional classroom-
based approaches are still regarded as useful, they are 
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considered less effective than experiential learning in 
developing the relevant logistics competencies. 

 
Table 1 Respondents' perceived helpfulness of learning methods 

Learning method  

1 2 3 4 
Definitely 
won't help 

(%) 

Probably 
won't 

help (%) 

Probably 
will help 

(%) 

Definitely 
will help 

(%) 
Distance learning, 
online classroom 
containing materials 
and pre-recorded 
lectures 

7.18 12.62 44.31 35.89 

Lectures with 
presentations on 
theoretical knowledge 

3.68 9.80 45.34 41.18 

Critical reading  5.56 19.44 52.02 22.98 
Listening to experts 
from business/practice 
on a specific topic 

1.73 6.44 29.95 61.88 

Group discussion about 
a real problem 1.51 8.06 35.52 54.91 

Use of games for 
teaching and learning 3.04 9.62 39.75 47.59 

Use of video materials 0.99 5.20 45.54 48.27 
Role playing 6.91 17.14 41.94 34.02 
Practical 
implementation of 
complex tasks under the 
guidance 

2.03 4.30 36.71 56.96 

Guided use of 
simulation tool 1.52 5.58 38.83 54.06 

Performing tasks with 
software that is widely 
used in the practice 

1.79 4.34 35.46 58.42 

Work on a fictional 
case study in the 
classroom 

3.07 7.42 45.27 44.25 

Study of a case in a 
laboratory 2.56 7.18 41.79 48.46 

Study of a real problem 
in a real company 0.74 3.72 25.06 70.47 

Team Working with 
other learners in a 
course 

2.49 6.23 42.14 49.13 

Work independently of 
other learners in a 
course 

4.03 19.14 46.60 30.23 

Face to face teaching 4.50 5.00 43.25 47.25 
 
3.2  Perception Differences of Learning Methods across 

Respondent Profiles 
 
Tab. 2 summarizes statistically significant differences (p 

< 0.05) between students, logistics employees, and 
representatives from leading-edge companies and national 
logistics associations, as determined by Mann-Whitney U 
test.  

Overall, logistics employees and representatives of 
leading-edge companies and national logistics associations 
perceived the learning methods as more helpful for acquiring 
knowledge compared to students. A statistically significant 
difference emerged only for the method "Distance learning, 
from home with the help of an online classroom containing 
materials and pre-recorded lectures". No significant 
differences were found among the remaining 16 activities. 
 

Table 2 Statistically significant differences in perceived helpfulness of learning 
methods across respondent profiles 

Learning method  
The statistically significant 

difference expressed with mean 
ranks 

Mann-Whitney 
U test 

Distance learning, 
from home with 
help of an online 
classroom 
containing materials 
and pre-recorded 
lectures 

Employees (221.15) - Students 
(186.30) 7572.50* 

Group discussion 
about a real 
problem 

Employees (31.46) – RLEC 
Sustainability (44.00) 316.00* 

RNLA (4.83) - RLEC (9.50) 40.00* 
RLEC Industry 4.0 (6.33) – 
RLEC Sustainability (12.00) 60.00* 

RLEC Sustainability (236.50) - 
Student (161.15) 680.00* 

Performing tasks 
with software that is 
widely used in the 
work environment 

Employees (30.79) - RLEC 
Sustainability (44.50) 320.00* 

RLEC Sustainability (226.50) - 
Student (159.33) 728.00* 

RNLA (4.83) - RLEC 
Sustainability (9.5) 40.00* 

Practical 
implementation of 
complex tasks 
under the guidance 

RNLA (4.00) – RLEC 
Sustainability (8.29) 30.00* 

RNLA (82.30) - Student (162.75) 1,188.50* 

Team Working with 
other learners in a 
course 

RLEC Sustainability (231.00) - 
Student (163.36) 756,00* 

Face to face 
teaching RNLA (95.83) - Student (165.78) 1,378.00* 

RLEC - representatives from leading-edge companies; RNLA - 
representative of national logistics associations; *The significance level is 
0.05   

 
Logistics employees differed from representatives of 

leading-edge companies and national logistics associations in 
their evaluations of three methods, rating them as less 
helpful: "Group discussion about a real problem", 
"Representative of an outstanding example of sustainability 
implementation", and "Performing tasks with software that is 
widely used in the work environment". 

Differences between students and representatives of 
leading-edge companies and national logistics associations 
were observed in the evaluation of five learning methods. 
Students rated "Face-to-face teaching" and "Practical 
implementation of complex tasks under guidance". As more 
helpful than another group did. In contrast, representatives of 
leading-edge companies and national logistics associations 
rated the following learning methods as more helpful: 
"Group discussion about a real problem", "Performing tasks 
with software that is widely used in the work environment", 
and "Team Working with other learners in a course". 

 
4 DISCUSSION 
 

The study’s findings reveal a clear preference for 
experiential and practice-oriented learning methods, which 
were perceived as more helpful by a larger share of 
respondents compared to traditional learning methods, such 
as independent study or critical reading. This preference 
aligns a growing body of literature emphasising the value of 
hands-on learning in developing the competencies and skills 
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necessary for real-world logistics tasks. As Fabbe-Costes 
[14] notes, collaboration between academia and industry 
remains a key success factor in advancing logistics 
knowledge. Notably, this insight was already highlighted in 
2012 [15], yet the present findings indicate that its integration 
into educational practices still requires further reinforcement.  

The positive evaluation of approaches such as group 
discussions on real-world problems and the use of widely 
adopted logistics software reinforces this perspective. Both 
learning methods promote active engagement with practical 
challenges and help bridge the gap between theoretical 
instruction and professional practice. 

The preference for practical learning is further supported 
by Chernikova et al. [16], who highlight simulations as 
effective pedagogical tools for fostering problem-solving 
skills. In the context of logistics, gamified modelling and 
simulation frameworks are especially valuable, as they 
contribute to the optimization of real-world logistics 
processes and the advancement of planning methodologies 
[17]. Simulation games not only enhance learning in higher 
education but also serve as effective tools in workplace 
training—improving decision-making and providing a 
dynamic, systems-level understanding of logistics operations 
[18]. 

Furthermore, the results suggest that respondents’ 
evaluations of learning methods may be shaped by their 
personal learning preferences and prior experiences. Notable 
differences were observed between the perceptions of 
students and representatives of leading-edge companies and 
national logistics associations. Students generally rated 
learning methods such as distance learning and group 
discussions lower than logistics employees. A plausible 
explanation for this trend is students’ limited exposure to 
real-world logistics environments, which may lead them to 
underestimate the relevance of methods designed to simulate 
or address practical challenges.  

Another contributing factor may stem from traditional 
educational experiences, which often emphasize passive 
learning. As a result, students may feel unfamiliar or even 
uncomfortable with more interactive learning methods. 
Differences in perception could also be attributed to varying 
levels of familiarity with specific learning methods, such as 
online learning or group collaboration. For instance, students 
may have had limited exposure to well-structured digital 
learning environments or collaborative group work settings, 
which could influence their evaluations. Additionally, 
perceived self-efficacy in engaging with collaborative tasks 
may also play a role. However, these hypotheses require 
further empirical investigation to better understand their 
impact on the perceived helpfulness of learning methods.  

These findings align with the broader literature, which 
suggests that traditional classroom methods often lack the 
practical applications necessary for students to effectively 
address real-world logistics challenges [19, 20]. Independent 
study tends to engage students less than experiential learning 
approaches. Research has shown that game-based learning 
and simulations are more effective in engaging students by 
offering interactive, real-world scenarios [21]. In contrast, 
traditional methods such as critical reading do not 
sufficiently foster key soft skills, like communication, 

problem-solving, and teamwork, that are better cultivated 
through collaborative learning environments [22]. 

Additionally, students tend to favour methods that 
incorporate technology and real-life applications, such as 
logistics simulation tools and learning factories, as these 
approaches closely mirror real-world logistics tasks [19]. 
While autonomous learning strategies offer theoretical 
benefits, they may lack the structure and guidance that some 
students need to develop practical skills. However, methods 
involving group work, leadership roles, and peer evaluation 
have been shown to enhance responsibility and engagement, 
leading to improved learning outcomes [22]. 

This study emphasizes the importance of integrating 
practical, hands-on learning experiences into logistics 
education. The strong preference for experiential learning, 
along with the observed differences in perceptions between 
students and logistics employees, indicates that educational 
programs should prioritize industry engagement, 
simulations, and collaborative projects. Universities could 
consider redesigning curricula to incorporate real-world case 
studies, internships, or company-based projects, while 
companies might focus on on-the-job training, mentoring, 
and guided simulations. Aligning training formats with these 
preferences will not only enhance the relevance of 
competency development but also strengthen the link 
between academia and industry, effectively bridging the gap 
between theory and practice. 
 
5 CONCLUSION 
 

This study explored how addressed learning methods are 
perceived in terms of their effectiveness in developing 
competencies in logistics, with particular focus on 
digitalization, sustainability, and Industry 4.0. 
 
5.1 Theoretical Contribution 

 
The findings highlight the increasing significance of 

experiential learning in logistics education. As the sector 
continues to evolve rapidly, traditional, theory-based models 
are no longer productive. Competence in logistics now 
requires not only a solid foundation of theoretical knowledge 
but also the ability to apply that knowledge in real-world 
contexts. This study contributes to a deeper understanding of 
how applied learning approaches support professional 
readiness in this dynamic field. 
 
5.2 Practical Implications 

 
The study provides clear guidance for education 

providers and industry stakeholders: move beyond traditional 
theory and incorporate hands-on training. Practical learning 
formats, such as simulations, workshops, and collaborative 
projects, should be embedded into both academic curricula 
and corporate training programs. 

As logistics continues to evolve under the pressures of 
digitalization, sustainability imperatives, and the rise of 
Industry 4.0, education systems must move beyond 
incremental improvements and embrace a fundamental shift 
in how learning is designed, delivered, and integrated with 
industry. Future logistics education should not only respond 
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to current trends but anticipate them by fostering proactive, 
adaptive, and innovation-driven professionals. This requires 
embedding learning directly within operational contexts and 
utilizing advanced technologies, such as AI-powered 
simulators, digital twins, and immersive virtual 
environments, to replicate the complexity of real-world 
logistics challenges. 

Furthermore, collaboration between academia and 
industry must become systemic rather than an incidental part 
of logistics education. Joint curricula development, co-
supervised projects, and long-term partnerships will ensure 
that educational content evolves in alignment with real-world 
demands. Education providers should strive to create living 
laboratories—ecosystems where students, educators, and 
industry partners co-create knowledge, test innovations, and 
tackle authentic logistics challenges. To fully realize this 
vision, educational policy must support flexible, modular, 
and personalized learning pathways, along with stronger 
incentives for lifelong learning. By rethinking traditional 
boundaries between classroom and workplace, theory and 
practice, and student and practitioner, the logistics sector can 
cultivate a future-ready workforce capable of adapting to and 
leading in an evolving industry world. 

 
5.3 Limitations and Future Research Directions 

 
While this study provides valuable insights, several 

limitations should be acknowledged. The sample is 
predominantly composed of students, whose responses may 
reflect educational experiences more than practical industry 
realities. Although the large number of student responses 
increases statistical power, it may introduce sampling bias 
and skew the results toward academic rather than practical 
perspectives. Furthermore, the geographical scope of 
primarily covering six European countries may limit the 
generalisability of findings to regions with different 
educational systems or different technological maturity. 

Another limitation lies in the reliance on self-reported 
data, which introduces potential bias, as respondents may not 
always accurately assess the helpfulness of specific methods. 
Emotions, limited experience with certain learning methods, 
or personal preferences could influence respondents’ 
evaluations. 

Future research should consider more balanced sampling 
across respondent profiles, using stratified or quota-based 
approaches. In addition, integrating objective performance-
based assessments, such as simulations, task completion, or 
real-world problem-solving, could provide a more accurate 
picture of the actual effectiveness of learning methods. 
Longitudinal studies would further clarify how specific 
learning approaches contribute to competence development 
over time. 

Finally, combining quantitative surveys with qualitative 
approaches, such as interviews or focus groups, may yield 
more profound insights into why specific learning methods 
are perceived as more or less helpful and how context 
influences these perceptions. Further investigation into the 
relative effectiveness of online versus in-person learning, 
particularly in relation to technical and soft skills, could also 
support the development of more tailored educational 
strategies. 
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