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Abstract 
This study investigates the connection between information seeking behavior and digital 

literacy among maritime university students. Despite the recognized importance of digital 
competencies, empirical research in specialized academic fields remains limited. A cross-sectional 
survey of 235 Greek maritime students was conducted, integrating Wilson’s information-seeking 
model with the DigComp 2.2 framework. Data were analyzed using descriptive statistics and 
Exploratory Factor Analysis (EFA). 

The results show that while students possess strong basic digital skills, such as using general 
search engines, their advanced competencies in retrieving and evaluating scholarly literacy strongly 
correlates with the use of specialized maritime sources. Furthermore, digital competencies, 
including ICT use and problem solving, operate as an interconnected skill set.  

While limited by its cross-sectional nature and specific geographic sample, the study provides 
valuable empirical evidence. It highlights the urgent need to integrate structured digital literacy 
training into maritime curricula, focusing on advanced scholarly research skills. Ultimately, this 
research extends existing information behavior models into domain-specific education, offering 
practical insights to better prepare maritime students for digitally intensive professional environments. 

Keywords: information seeking behavior, information literacy, digital competencies, 
maritime students, DigComp 2.2, maritime education, domain-specific information. 

 
1. Introduction 
The maritime industry is considered one of the cornerstones of global trade and world 

economy. As The Economist notes If trade is the lifeblood of the world economy, then the ships… 
are the red corpuscles (The Economist, 2005). It has a great impact on millions of lives and 
professions, and it faces several challenges and uncertainty. The basic characteristics of maritime 
sector are the complexity of operations and vulnerability (Stopford, 2009). According to UNCTAD 
Review of Maritime Transport (2022) and Clarkson’s PLC 2022 Annual Report, ships deliver over 
80-85 % of world trade, approximately 12 billion tons of global seaborne trade with an estimated 
growth of 3,2 % since 2021 (Clarksons PLC, 2023; Donepudi, 2014; UNCTAD, 2022; Zaman et al., 
2017). In addition, it is a dynamic industry that changes rapidly and reshapes through 
digitalization. The application of Industry 4.0 introduces the transition from traditional shipping to 
smart shipping requiring skilled workforce with digital competencies to contribute greatly to the 
sustainability of maritime sector (Nguyen et al., 2014; Shahbakhsh et al., 2022).  

The advent of Maritime 4.0 marked by the integration of automation, data analytics and 
smart technologies across shipping and logistic industries has amplified the demand for digitally 
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competent maritime professionals. Digital competencies are no longer auxiliary skills but core 
enablers of operational efficiency, regulatory compliance and maritime safety. From real-time data 
flows to adhering to cybersecurity protocols and ethical digital conduct, maritime workforce must 
be equipped with a broad spectrum of digital literacies (Fedorov, Levitskaya, 2015; Koh, Yuen, 
2022; Shahbakhsh et al., 2022). 

Within the novel maritime ecosystem, the role of information and the information-seeking 
behaviors of all involved actors become crucial. Awareness of information needs, as well as the use 
of high-quality information resources to meet those needs and effectively utilize information, 
is essential. According to Case and Givens (Case, Givens, 2016) there is a plethora of models and 
theories to explain information seeking behavior depending on the work/social roles. 
The methodology adopted here for capturing the information seeking behavior of maritime 
students is based on an adaptation of the well-known Wilson’s macro-model (Wilson, 1997; 
Wilson, 2006; Wilson, 2020). According to this conceptual approach, information-seeking 
behaviours are closely linked to the fulfilment of individuals' information needs (Bawden, 
Robinson, 2013). Moreover, European Union recently provided a framework of digital literacy in 
DigComp 2.2 Report (2022) by identifying five main areas of important competencies (Vuorikari et 
al., 2022): i) information and data literacy, ii) communication and collaboration, iii) digital content 
creation, iv) safety and v) problem solving. These competencies are essential to utilize information, 
utilize online resources, employ Artificial Intelligent and analyze dig data (Chlomoudis, 
Kostagiolas, 2011; Karanikola, Panagiotopoulos, 2018).  

By aligning our research with DigComp 2.2 our work attempts to capture the nuanced digital 
behavior of maritime students in a way that reflects real-world expectations. In the context of Maritime 
4.0 where digital operations are integral to safety, logistics and communication, the DigComp 
2.2 framework offers a valuable tool to evaluate the preparedness of future maritime professionals. 

A survey was administered between March and April 2023, to assess digital competencies, 
involving 235 students enrolled in maritime studies programs at three Greek Universities. Both 
descriptive and inferential statistical analyses were employed, and Exploratory Factor Analysis 
(EFA) was applied to identify underlying constructs among the original survey items. The findings 
underscore the significant impact of digital competencies and the fulfillment of information needs 
on students' academic success and readiness for professional engagement in the maritime sector. 
Concisely, the findings highlight a strong link between literacy and source quality, meaning that 
maritime students with higher information literacy skills are significantly more likely to access and 
use specialized maritime information content. Furthermore, the integration of advanced digital 
competencies is closely tied to socially responsible ICT use and another key takeaway is that 
foundational and advanced digital skills, collaborative ICT use, problem solving and online safety 
awareness form a mutually strong competence set. This fact indicates that one domain can have 
positive effects on maritime students’ digital skills.  

 
2. Materials and methods 
The importance of information needs and information seeking behavior of students of maritime 

studies was highlighted by Udayangani de Silva and Chandrawamsa (Udayangani de Silva, 
Chandrawamsa 2016). They suggest that academic library is important in assisting students to retrieve 
information and cover their academic needs. Abarquez et al. (Abarquez et al., 2015) demonstrated that 
maritime students are aware that using library tools enhances their information searching and the 
satisfaction of their information needs. In the same context, Colar (Colar, 2021) suggests the need for 
programs aiming at further expanding library services for the benefit of students. These may include 
maritime data centres as well as special maritime databases and libraries. 

Head (Head, 2012) and Head et al. (Head et al., 2013) summarized findings from six studies 
showing that students use digital skills to manage large volumes of maritime information, while 
also highlighting that employers seek graduates with digital competencies developed through 
higher education studies. More recently, Topal and Süner (Topal, Süner, 2021) studied the search 
strategies of students at a Turkish state maritime university, concluding that advanced information 
seeking behaviors require higher levels of digital skills, while Kovačević (Kovačević, 2014) 
investigated the relationship between maritime companies and the role universities in the 
development of digital skills. Furthermore, there are many reports published by global maritime 
organizations and maritime corporations as well, suggesting the essential digital competencies of 
the future workforce in making the shift to digital transformation in maritime industry (DNV, 
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2023; IAMU, 2019; IMO, 2010; OECD, 2018; Oksavik et al., 2020; UNCTAD, 2022). Notably, 
the IMO emphasizes that specific digital competencies should be integrated into its regulatory 
instruments (Hopcraft, 2021). 

 

 
 
Fig. 1. Adoption of Wilson's macro-model (1981) of information seeking behavior for maritime 
professionals/students, based on Kostagiolas et al. (Kostagiolas et al., 2018) 

 
This study focuses on Wilson’s model (Wilson, 1981) as the theoretical framework, 

emphasizing the distinct role of maritime professionals and students (Chlomoudis et al., 2022). 
Figure 1 presents Wilson’s macro-model for information seeking as applied to maritime students. 
Wilson's macro-model, as depicted, highlights that information needs are generated within the 
maritime academic environment. Thereafter, students are employing various information 
resources to satisfy their information needs. Moreover, Wilson suggests that intervening variables 
play a crucial role in identifying potential hindrances and facilitators in the information-seeking 
process. These variables include, among others, psychological, demographic, interpersonal, socio-
economic, and environmental factors. Notably, individuals’ digital competencies are recognized as 
key intervening variables that support information seeking among both maritime students and 
professionals (Chlomoudis et al., 2022; Kostagiolas et al., 2018; Wilson, 2020). 

In the same context, Hopcraft (Hopcraft, 2021) highlights the importance of providing 
appropriate training for seafarers to develop standardized digital competencies, with a focus on 
cybersecurity in the maritime sector. Hopcraft (Hopcraft, 2021) also discusses IMO’s efforts to 
standardize maritime digital skills related specifically to cybersecurity, introducing the International 
Convention on Standards of Training, Certification and Watchkeeping (STCW) and the International 
Safety Management (ISM) Code. Additionally, the author identifies the application of five core 
functions according to National Institute of Standards and Technology (NIST)-Identify, Protect, Detect, 
Respond, and Recover-across three levels: support, operational, and management (Hopcraft, 2021). 
This framework can be embedded in information-seeking behavior. Furthermore, Cabaron (Cabaron, 
2023) conducted a survey at the Maritime Education Faculty in the Philippines, concluding that digital 
competencies are crucial for managing safety and security risks in the future. Cabaron (Cabaron, 2023) 
also employed the five dimensions of DigComp 2.0-information and data literacy, communication and 
collaboration, digital content creation, safety, and problem solving-to assess the digital literacy 
competence of faculty members and identify areas for improvement. 

The need for digital competencies in maritime education is also emphasized by 
Bartusevičienė and Valionienė (Bartusevičienė, Valionienė, 2020). They categorize skills into three 
groups-general, professional, and research-referring to maritime students’ abilities such as 
collecting data from open-source databases, processing data, using machine learning algorithms, 
and applying data analysis methodologies in practice. Similarly, Cicek et al. (Cicek et al., 2019) 
classify digital competencies in maritime education into four categories: technical, social, 
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methodological, and personal, identifying 33 competencies essential for the future skills of 
seafarers. Moreover, Sullivan et al. (Sullivan et al., 2021) provide a descriptive definition of 
Maritime 4.0, highlighting the key elements of digital transformation and the need for highly 
skilled and educated personnel to manage rapid technological changes in vessels and port 
administration, noting that the amount of data has grown exponentially over the past five years. 
Zapalska and McCarty (Zapalska, McCarty, 2017) highlight the urgent need for strategies to 
develop digital competencies aligned with the digital information literacy framework at the 
U.S. Coast Guard Academy (USCGA). Educators are expected to equip cadets with business 
competencies, communication, self-leadership, critical thinking, and information literacy skills. 
The authors emphasize that USCGA recognizes that IL skills are critical to the success of the Coast 
Guard as an organization, detailing the stages of the information literacy process. 

As far as the survey is concerned, it was conducted between March and April 2023 and 
designed to examine how digital information literacy and digital competencies influence the 
academic and professional preparedness of maritime students. It was approved by the Research 
Ethics and Deontology Committee of Ionian University (2nd Assembly, 28/02/2023). The study 
complied with the General Data Protection Regulation (GDPR) and institutional research policies.  

Participation was voluntary, anonymous and online, with clear instructions regarding 
confidentiality, privacy, the right to withdraw at any time, the purpose of data collection. Informed 
consent was obtained from all respondents prior to participation.  

The target population consisted of undergraduate and postgraduate students from three 
Greek maritime university departments: 

– Department of Maritime Studies, University of Piraeus.  
– Department of Shipping Trade and Transport, University of the Aegean. 
– Ports Management and Shipping Department in National and Kapodistrian University of 

Athens. 
– MSc students on Sea Transport and Shipping along with the Department of International 

and European Studies and the Department of Economics of the University of Macedonia.  
The development of the survey was informed by Wilson’s model (1981) information seeking 

behavior and the European Digital Competence Framework, DigComp 2.2 concerning digital 
competencies. Table 1 presents all questionnaire dimensions based on the above theoretical 
models, as follows:  

– Maritime-related information needs (13 items) frequency of specific information needs  
– Maritime-related information sources (15 items) frequency of use of sources 
– Digital competencies (26 items) extend to which the five DigComp 2.2 domains 

(e.g. information and data literacy, communication and collaboration, digital content creation, 
safety, problem solving) 

– Informational attitudes (4 items) perceptions of the usefulness of internet and social 
media, as well as information literacy seminars during maritime studies. 
 
Table 1. Questionnaire dimensions based on Wilson model adaptation and DigComp 2.2 
 

Questionnaire 
Dimensions Definition/measurement items 

B. Maritime related 
information needs 
(Items N = 13) 

Measures the frequency of using specific maritime information 
needs: academic and student issues, lifelong learning programs, 
maritime conferences/workshops, career prospects, shipping 
finance, maritime law, maritime indicators, environmental issues, 
maritime security issues, quality management issues, human 
resources management, culture, and maritime issues 

C. Maritime related 
information sources 
(Items N = 15) 

Measures the frequency at which maritime students employ specific 
information resources when seeking maritime information: 
professors, fellow students, department’s web page, e-class 
platforms, search engines (Google), maritime blogs and social media, 
governmental web pages, library repositories, online maritime 
portals and websites, specific maritime e-journals and databases, 
digital maritime proceedings and archives, online maritime news 
websites 
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Questionnaire 
Dimensions Definition/measurement items 

D. Digital Competencies 
of maritime students 
(Items N = 26) 

Measures the extent to which the five areas of digital competence 
framework (DigComp 2.2) contribute to maritime studies: 
information literacy, communication, and collaboration, developing 
digital content, safety and problem solving  

E. Informational 
attitudes of maritime 
students (Items N = 4) 

Measures the informational attitudes of maritime students: the 
usefulness of internet and social media during maritime studies and 
the usefulness of digital behavior and digital skills seminars for 
maritime students 

 
In addition to the above, sociodemographic variables are recorded (age, sex, English language 

proficiency, employment status). All items were measured on a five-point Likert scale (1 = not at all to 
5 = very much). The internal consistency of each section of the questionnaire is tested with Cronbach’s 
alpha with values above 0,70 considered satisfactory. As Table 2 shows, reliability coefficients ranged 
from 0.73 to 0.89, confirming acceptable levels of consistency across all dimensions. 
 
Table 2. Reliability statistics for each section of the questionnaire 
 

 
   Cronbach's Alpha N of Items 

Section B Information needs .885 13 
Section C Information sources .857 15 
Subsection D.1 Information and data literacy .743 5 
Subsection D.2 Communication and 

 
.795 8 

Subsection D.3 Digital content creation .802 5 
Subsection D.4 Safety .814 4 
Subsection D.5 Problem solving .730 4 

 
The statistical analysis of the survey data was conducted using IBM SPSS Statistics (v.23). 

Internal consistency reliability was assessed with Cronbach’s alpha, confirming that all constructs were 
reliable. The Kolmogorov-Smirnov and Shapiro-Wilk tests were applied to assess normality. The results 
that did not follow a normal distribution (p < 0.5) were subsequently analyzed with non-parametric 
analysis. Specifically, the Mann-Whitney U test was employed to identify significant differences 
between two independent subgroups, while the Kruskal-Wallis H test was used for comparisons 
involving more than two independent subgroups (results are shown in the Appendix tables). 
Descriptive statistical analysis excluded subgroup categories with fewer than 20 responses from the 
non-parametric tests (e.g. in the Sex category, the subgroup Prefer not to say [N = 11]). 

Exploratory Factor Analysis (EFA) was conducted using Kaiser’s criterion (eigenvalue ≥ 1) 
as the factor extraction method. Principal Component Analysis (PCA) with varimax rotation was 
also applied to identify clusters of maritime information needs, sources, and digital competencies. 
Items with low factor loadings (< 0.40) were removed from the process to retain only those 
strongly associated with the factor. The reliability of each factor was further examined by using 
Cronbach’s alpha. Although, in some cases factors exhibit poor internal consistency (0.6 > α ≥ 0.5), 
they demonstrated strong loadings and theoretical coherence. Therefore, they were retained and 
considered scientifically justified due to the limited number of items (Pallant, 2020).  

The suitability of the data for factor analysis was confirmed by Kaiser-Meyer-Olkin KMO 
measures ranging from middling to marvelous and Bartlett’s Test of Sphericity (p < .000). Finally, 
bivariate correlation analysis was used to examine associations between the identified factors and 
other variables of interest. 

 
3. Discussion 
The findings of this survey underscore a transformative shift in maritime education, where 

digital competencies and information literacy emerge as foundational pillars for both academic and 
professional success. The analysis confirms that maritime students not only rely heavily on digital 
tools to fulfill their academic needs, but they also display an understanding of broader implications 
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of digital engagement, based on their answers for ethical considerations to digital well-being and 
cybersecurity awareness.  

Most shipping organizations and operators have complied with the structured training in 
digital maritime information literacy, ensuring that graduates can critically engage with complex 
digital environments of maritime sector. In this context, DNV Study, digitalization is identified as 
one of the fundamental factors for the transformation of the maritime industry by 2030. The study, 
co-sponsored by the Singapore Maritime Foundation (SMF), reveals that approximately 81 % of 
seafarers expressed the need for advanced training in digital technologies. However, only 13 % of 
them believe that they are adequately trained in this area (DNV, 2023). The integration and 
acceptance of digital technologies, such as blockchain, Machine Learning (ML), Artificial 
Intelligence (AI), Internet of Things (IoT), big data, cloud computing, and automation 
technologies, contribute to transparency and facilitate more responsive and agile processes 
(Shahbakhsh et al., 2022; UNCTAD, 2022). Consequently, this necessitates a transformation in the 
traditional skills and competencies of maritime professionals, offering improved career prospects 
(DNV, 2023; Nguyen et al., 2014). 

The digital transformation demands knowledge and competencies that promote sustainable 
careers for employees in the maritime sector, extending beyond a mere understanding of hardware 
and software devices (Ferrari, 2012). The rapidly evolving maritime industry also requires well-
trained and educated university graduates who possess the ability to adapt to the changes brought 
about by the digital era and exhibit flexibility in their career paths (Caesar et al., 2014). 
As emphasized by the OECD, digital literacy and data literacy are increasingly crucial, alongside 
physical health and mental well-being (OECD, 2018). 

The realm of new knowledge and digital abilities effectively encapsulates the fundamental 
technical attributes of a global maritime professional. These attributes include: i) possessing all the 
necessary technical competencies required for their operational responsibilities, ii) possessing 
advanced academic skills that encompass logical and critical thinking, iii) exhibiting a high level of 
professionalism and ethical conduct, iv) demonstrating strong interpersonal skills, v) displaying 
emotional intelligence and an awareness of multiculturalism and diversity, vi) possessing 
leadership abilities, the capacity to work in a team, and the initiative to take personal 
responsibility, vii) exhibiting environmental consciousness, and viii) possessing a comprehensive 
understanding of contemporary maritime issues (Cicek et al., 2019; IAMU, 2019; Kaspersen et al., 
2022; van Laar et al., 2017). As a result, combining technical skills with digital literacy 
competencies, which became both a requirement and a right, as mentioned by European 
Commission Joint Research Centre (2001) (Ferrari, 2012), education is the only solution to keep 
up with the new challenges and embrace them thoroughly (OECD, 2018). 

Notably, the primary objective is to present proof and elucidate a crucial inquiry, which is 
whether information aids maritime scholars in achieving their academic pursuits. With the advent 
of the digital age, the use of the internet has become indispensable, resulting in a disparity among 
people worldwide, commonly known as the digital divide, as stated by Wilson, particularly after the 
outbreak of the Covid-19 pandemic in 2020 (Wilson 2020). Numerous studies expound on 
competencies as a compilation of individual and organizational outcomes (Cicek et al., 2019), 
specifically digital competencies that are vital in all aspects and roles of daily life. Consequently, 
even in maritime sector there is a tendency to develop courses specially designed to advance 
information literacy skills in academic and professional fields (Zapalska, McCarty, 2017). Cabaron’s 
study (2023) based on the previous European framework DigComp 2.0 also proved that the five 
pillars of digital competence need to be improved. referring to maritime students (Cabaron. 2023). 
European Commission’s Report (2012) states that if citizens want to be functional today, digital 
competence is a requirement and a right (Ferrari, 2012).  

Generally, the findings reveal a distinct hierarchy in maritime students’ information seeking 
preferences and competencies. Informal sources, such as search engines and e-class platforms are 
the most frequently used and highly valued, while specialized and professional maritime resources 
are underutilized. This fact shows a gap between academic or professional information sources, 
potentially reflecting both accessibility barriers and a lack of familiarity with specialized tools. 
Similarly, maritime students demonstrate strong basic literacy skills, including effective search 
engine use (e.g. Google) and software proficiency, their advanced information literacy skills, such 
as navigating in scholarly databases and evaluating academic sources, remains comparatively 
underdeveloped. For instance, the overall high percentage (52.3 %) of the respondents that believe 
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the use of artificial intelligence tools (e.g. ChatGPT) contributes A little to their studies or Not at all, 
could be attributed that the tool was not widely adopted by students during the study and started to 
gain traction slowly. Another explanation is the insufficient awareness or lack of integration into 
the curriculum. However, the strong positive correlation between information literacy and the use 
of specialized sources underlines the potential for targeted training to shift maritime students’ 
preferences toward higher-value resources.  

Besides, the influence of demographic variables, such as age and gender on digital tool 
adoption and information behavior is another important insight. For instance, younger students 
(Gen Z), postgraduates and those with higher English proficiency exhibit stronger engagement with 
scholarly maritime digital archives. Conversely, foundational tools such as videoconferencing 
software or management platforms showed higher relevance for early-year students, indicating 
evolving digital needs across the academic lifecycle.  

Digital competencies show uneven development too. Collaborative and managerial ICT tool 
proficiency, problem solving skills with digital technologies are relatively strong, while creative and 
ethical digital content creation and advanced ICT use for professional networking are less 
established. In the same context, safety related competencies, especially awareness of the health 
impacts of digital overuse are recognized but not uniformly practiced. At the same time, the high 
values of importance of internet use for completing maritime studies along with positive 
satisfaction levels regarding maritime information, reflect a generally supportive digital 
environment. Noteworthy, maritime students recognize the need to participate in digital 
information literacy programs/seminars to fill the gaps in this area and build an integrated 
curriculum based on digital competencies according to EU standards, although they did not 
participate in the past. Maritime digital information literacy programs/seminars could align 
student practices with professional maritime standards, fostering readiness for the demands of 
Maritime 4.0 or even further, ensuring a workforce adept at navigating both general and 
specialized information landscapes.  

Moreover, the findings related to students’ ability to recognize false or misleading 
information (D.5.4) highlight the pivotal role of digital competencies in navigating contemporary 
media environments characterized by pervasive misinformation. Recent research demonstrates 
that digital literacy, particularly its cognitive and critical dimensions, enhances individual’s 
capacity to evaluate information credibility, verify sources, and resist misleading content 
circulating on social media. However, this competence operates within complex media ecosystems 
where news consumption is increasingly shaped by platform logistics and social practices. As Swart 
(2023) shows, news literacy is not merely a set of technical skills, but a situated practice embedded 
in everyday social media use, where users must actively negotiate platform norms and mixed 
information genres (Jacob et al., 2025; Swart, 2023). In this context, the relatively strong 
awareness among students regarding misinformation aligns with evidence that critical attitudes 
toward media and active verification behaviors (e.g. cross-checking sources) are key predictors of 
misinformation recognition (Anthonysamy, Sivakumar, 2024; Jacob et al., 2025; Swart, 2023; 
Zhang et al., 2026).  

At the same time, emerging AI-driven information environments introduce new challenges 
that require more advanced forms of digital and AI literacy. Studies show that while digital 
competencies can support academic and information-seeking outcomes, they do not automatically 
translate into critical engagement, particularly when users develop trust in systems such as 
ChatGPT (Barisione et al., 2025; Shrivastava, 2024; Swart, 2023). This is even more complicated 
by phenomena such as AI hallucinations where users may accept inaccurate but persuasive 
information without verification, reinforcing pre-existing beliefs (Jacob et al., 2025). In addition, 
the power of AI blurs the boundaries between authentic and synthetic content, making the 
identification of misinformation increasingly difficult and dependent on users’ technological 
familiarity and critical awareness (Barisione et al., 2025; Shrivastava, 2024). Therefore, the present 
findings support the argument that combating misinformation in higher education requires not 
only foundational digital competencies but also the development of advanced critical, reflective, 
and AI-related literacies, enabling students to engage more effectively with the evolving media 
landscape (Lee et al., 2025; Swart, 2023; Zhang et al., 2026).  

Educational institutions should address both dimensions informal/professional and 
formal/institutional digital learning tools to support comprehensive digital literacy among 
maritime students. Maritime students also appear to engage with both technical and ethical 
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components of digital literacy in a holistic manner, they perceive importance of cybersecurity and 
digital health and finally the survey revealed their ability to navigate digital and technical 
challenges, maintaining a critical approach to information accuracy and inclusivity. For that 
reason, educational programs should integrate both tool-oriented training and media literacy for a 
comprehensive approach to digital competence.  

Regarding the limitations of the survey, the research utilized a cross-sectional survey design 
which captured data on the information-seeking behaviors and digital competencies of maritime 
students at a specific period. just prior to the widely spread AI tools (e.g. ChatGPT). Consequently, 
it is possible that the study does not reflect any changes that may have occurred following the 
widespread adoption of AI tools and their implications. Moreover, some factors, although 
exhibiting strong loadings yielded low Cronbach’s alpha values, a fact that warrants cautious 
interpretation of results. Nonetheless, their inclusion is scientifically justified.  

Beyond the academic context, these findings carry significant implications for curriculum 
design. industry collaboration and policy development. Maritime education institutions should not 
only embed digital information literacy into maritime curricula, but also establish stronger 
partnerships with shipping companies, professional associations and regulatory organizations to 
ensure alignment with evolving industry standards and practices, as Maritime 4.0. Therefore, 
continuous professional development opportunities could help bridge the gap between maritime 
students’ competencies and the advanced digital skills in an increasingly demanded industry.  

 
4. Results 
The following section presents the descriptive statistics of the survey participants, providing an 

overview of their socio-demographic characteristics. Table 3 summarizes the socio-demographic 
characteristics of the participants. According to the results, most participants were female (54.9 %, 
n = 129), belonged to the Gen Z age group (as categorized by Dimock (Dimock, 2019) (91.9 %,                  
n = 216), had excellent knowledge of the English language (74 %, n = 174), were undergraduate 
students (88.5 %, n = 208) at the University of Piraeus (69.8 %, n = 164), and were unemployed (59.1 
%, n = 139). Among the working students (40.9 %, n = 96), the majority reported that their jobs were 
not related to their field of study (78.1 %, n = 75) and were part-time (57.3 %, n = 55). Additionally, 
the data show that most respondents were in their second year of study (40.4 %, n = 95), and only 
8 % (n = 19) had attended information literacy programs or seminars in the past five years. 

 
Table 3. Survey participants' demographics and students’ characteristics 

 
Demographic characteristics Respondents Percentage 
A.1. Sex (valid N = 235)   
Male 101 43.9 
Female 129 54.9 
Prefer not to say 5 2.1  
A.2. Age (valid N = 235)   
Gen Z 216 91.9  
Millennials 12 5.1 
Gen X 7 3  
A.3. English degree (valid N = 235)   
No degree/A1-A2-B1 10 4.3  
Lower B2 39 16.6  
Advanced C1 12 5.1  
Proficiency C2 174 74  
A.4. Institution (valid N = 235)   
University of Piraeus 164 69.8  
Uiversity of Aegean 59 25.1  
National and Kapodistrian University of Athens 9 3.8  
University of Macedonia 3 1.3  
A.5. Studies (valid N = 235)   
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Demographic characteristics Respondents Percentage 
Undergraduate 208 88.5  
Postgraduate 27 11.5  
A.6. Work (valid N = 235)   
Yes 96 40.9  
No 139 59.1  
A.6.1. Work relevant to studies (valid N = 235)   
Yes 21 21.9  
No 75 78.1  
A.6.2. Work full time/part time (valid N = 235)   
Full time 41 42.7  
Part time 55 57.3  
Students’ characteristics   
A.7. Year of studies (valid N = 235)   
1st year 39 16.6  
2nd year 95 40.4  
3rd year 57 24.3  
4th year 33 14  
>5 year 11 4.7  
A.8. Attending information literacy 

     
    

  
Yes 19 8  
No 32 13.6  

 
In the Appendix, distinct tables present descriptive results and subgroup statistics for all 

dimensions of the questionnaire. It should be noted that, while Appendix identifies significant 
subgroup statistics through superscripts in the result tables, only a selection of these demographic 
differences is discussed in the main text.  

As is illustrated in Table I of the Appendix, maritime students report a higher frequency of 
information needs related to academic issues (median = 4) and career prospects (median = 4). 
Specifically, undergraduate maritime students express greater interest in students’ issues than 
postgraduate students (p < 0.05, with mean rank = 121.31 and 92.52 respectively). Furthermore, 
Table II indicates that search engines (e.g. Google) and e-class platform (median = 5) are utilized 
by maritime students more frequently, followed by department’s webpage (median = 4).  

Table III reveals that the most valued digital competency related to information and data 
literacy is the ability to find/evaluate maritime information through search engines (median = 5), 
followed by the proficiency to use software (median = 4) and the ability to find/evaluate scholarly 
documents within scientific databases (median = 4). In the same context, Table IV reports that 
collaboration through open platforms (median = 5) is the most valuable digital competency related 
to communication and collaboration, followed by use of management software (median = 4) and 
videoconference software (median = 4).  

Table V indicates that most important digital competency related to digital content creation 
is creating maritime content/posts on social networks (median = 3) and the understanding of 
ethics in sharing maritime information (median = 3). Notably, 1st year maritime students regarded 
knowledge of programming languages as a more significant digital competence than students in 
later semesters (mean rank = 129.7, compared with 120.26 for 2nd year, 96.58 for 3rd year and 
125.37 for 4th year students). In addition, the most important digital competency referring to safety, 
according to maritime students, is the understanding that excessive use of digital technology may 
affect health (median = 4), as it is revealed in Table VI.  

Moreover, Appendix Table VII demonstrates that the most valuable digital competency 
related to problem solving is the use of technological devices (median = 5), followed by knowledge 
of digital tools for solving technological problems (median = 4) and the ability to use assistive tools 
improving access to information (median = 4), equally.  

In Appendix Table VIII, maritime students highlight the importance of internet use to complete 
their studies (median = 5). Furthermore, within the context of informational attitudes of maritime 

56 
 



International Journal of Media and Information Literacy. 2026. 11(1) 
 
students, overall satisfaction of maritime information (median = 4), importance of using social media 
for maritime information (median = 4) and importance of digital behavior/digital competencies 
seminars for maritime studies (median = 4) are considered fundamental for their studies. Especially, 
overall satisfaction with maritime information currently available is high, with more than half of the 
students (57 %) expressing strong or very strong satisfaction. This percentage indicates that most 
maritime students feel that their current information needs are met to a considerable extent, reflecting 
generally a positive attitude towards the adequacy and relevance of the maritime information sources 
and their ability to access. It is interesting also, that 1st year maritime students reported higher 
satisfaction with maritime information compared to students in later semesters (mean rank = 131.47 
versus 121.93 for 2nd year, 99.37 for 3rd year and 114.65 for 4th year students). 

In addition, these findings demonstrate the central role of internet use in academic success, 
the recognized value of targeted digital skills training and the appreciation of social media as an 
information source. 

Results from Exploratory Factor Analysis (EFA) revealed one category (factor) of information 
needs that collectively explained 43.14 % of the total variance, as it is depicted in Table 4. 
The factor named Maritime information literacy demonstrated high internal consistency 
(Cronbach’s alpha = 0.890), indicating strong reliability. In addition, this factor (mean = 2.80 and 
std. dev. = 0.794), suggests a moderate overall engagement with maritime quality management, 
maritime security issues, maritime market indicators/global trade indicators and maritime 
economics among information needs. This fact highlights that maritime students’ information 
literacy priorities extend across both operational and strategic maritime domains.  

 
Table 4. EFA results for frequency of information needs of maritime students 

 

Information Needs 
Factor 

1 
  
B.11 Maritime quality management 0.777 
B.10 Maritime security issues 0.762 
B.8 Maritime market indicators/global trade indicators 0.75 
B.6 Maritime economics 0.735 
B.12 Maritime human resources management 0.674 
B.5 Maritime conferences/workshops  0.669 
B.3 Career prospects 0.658 
B.4 Maritime lifelong educational programs 0.651 
B.7 Maritime law/commercial maritime law 0.631 
B.13 Maritime culture issues 0.616 
B.9 Maritime environmental issues  0.611 
B.1 Academic issues 0.527 
Cronbach’s alpha 0.890 
Mean value 2.80 
Standard dev 0.794 

Notes: (1) Maritime information literacy. Extraction method: Principal 
Component Analysis. a. 2 components extracted. 

 
In Table 5, EFA results for information sources revealed three factors collectively explained 

56.74 % of the total variance. The first factor Specialized and professional maritime information 
sources (10 items, Cronbach’s alpha = 0.909), the second is Academic information sources 
(4 items, Cronbach’s alpha = 0.507) and the third one is Informal maritime information sources 
(1 item) emerged from the analysis. Although the second factor demonstrated low Cronbach’s alpha 
(0.507), this value is acceptable within the context of exploration search and the limited number of 
items. Table 5 also presents the descriptive statistics (mean values and standard deviation) for 
identified factors. The results indicate that maritime students rated informal maritime sources 
(mean = 4.56) as more important than academic information sources (mean = 3.41) and 
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specialized and professional maritime sources (mean = 2.34). This observation indicates a 
significant inclination to well-known digital tools that facilitate both academic and everyday 
activities, in antithesis to institutional and specialized maritime resources with low median scores, 
highlighting a potential gap in students’ engagement with academic resources. 
 
Table 5. EFA results on maritime students’ information source frequency of use 
 

Information Sources 
Factor Factor Factor 

1 2 3 
    
C.12 Maritime databases 0.824   
C.11 Maritime scientific e-journals 0.809   
C.10 Maritime web portals 0.794   
C.8 Government webpages 0.767   
C.13 Maritime e-proceedings 0.763   
C.14 Maritime digital archives 0.741   
C.9 Academic library repositories 0.705   
C.6 Maritime blogs 0.644   
C.15 Maritime press online/maritime website news 0.618   
C.7 Maritime social media 0.571   
C.4 E-class platform  0.755  
C.3 Department’s webpage  0.669  
C.1 Professors  0.603  
C.2 Fellow students  0.506  
C.5 Search engines   0.84 
Cronbach’s alpha 0.909 0.507 - 
Mean value 2.34 3.41 4.56 
Standard dev 0.88 0.71 0.74 
Notes: (1) Specialized and professional maritime information sources, (2) Academic information 

          
         

      

 
EFA results for digital competency in information and data literacy identified two distinct 

factors. explaining 70.39 % of the total variance, in Table 6. The first factor Advanced information 
literacy (3 items, Cronbach’s alpha = 0.64), including skills such as finding and evaluating scholarly 
files in professional hosting services, maritime information in social media/webpages/blogs and 
scholarly documents in scientific databases. The second factor, Basic digital literacy (2 items, 
Cronbach’s alpha = 0.59) comprises software use and the ability to use and evaluate maritime 
information by using search engines. The results indicate that maritime students rate their basic 
digital literacy skills highly (mean = 4.23), in antithesis to their advanced information literacy 
competencies (mean = 3.14) that are comparatively less developed. This outcome highlights that 
the basic digital literacy skills contribute greatly to completing their studies. 
 
Table 6. EFA results for Subgroup D.1 Information and Data literacy for digital competencies 
of maritime students 
 

D.1 Information & Data literacy 
Factor Factor 

1 2 
   
D.1.4 Finding/evaluating scholarly files on online professional content 

  
0.864  

D.1.3 Finding/evaluating maritime information in social 
 

0.827  
D.1.5 Finding/evaluating scholarly documents in scientific databases 0.630  
D.1.1 Software use  0.880 
D.1.2 Finding/evaluating maritime information using search engines  0.814 
Cronbach’s alpha 0.64 0.59 
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D.1 Information & Data literacy 
Factor Factor 

1 2 
Mean value 3.14 4.23 
Standard dev 1.05 0.80 
Notes: (1) Advanced information literacy, (2) Basic digital literacy. Extraction method: Principal 

        
    

 
EFA results for digital competency in communication and collaboration grouped in two 

distinct factors also, explaining 56.79 % of the total variance. As a result, in Table 7 the first factor 
Advanced and Socially Responsible ICT use (4 items, Cronbach’s alpha = 0.75) reflect modern and 
interactive approaches to maritime education and the second factor Collaborative and managerial 
ICT tools (4 items, Cronbach’s alpha = 0.70) emphasizes in formal collaboration systems, such as 
institutional file-sharing and open-access educational platforms, reflecting structured support for 
academic learning. The results indicate that maritime students report stronger competence in 
collaborative and managerial ICT tools (mean = 3.64), their skills in advanced and socially 
responsible ICT use are comparatively less developed (mean = 2.81). 
 
Table 7. EFA results for Subgroup D.2 Communication and collaboration for digital competencies 
of maritime students 
 

D.2 Communication and collaboration Factor 
1 

Factor  
2 

D.2.7 Use of artificial intelligence 0.767  
D.2.8 Identifying hostile online messages/activities 0.726  
D.2.5 Participation in professional/scientific digital 
networks for sharing ideas 0.714  

D.2.6 Participation in seminars/workshops/access to 
educational resources 0.688  

D.2.2 Collaboration through open platforms  0.809 

D.2.1 Use of file management software  0.747 

D.2.3 Use of videoconference software  0.596 
D.2.4 Use of daily task management software  0.594 
Cronbach’s alpha 0.75 0.70 
Mean value 2.81 3.64 
Standard dev 1.01 0.85 
Notes: (1) Advanced and Socially Responsible ICT use, (2) Collaborative and 
Managerial ICT Tools. Extraction method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. a. Rotation converged in 
3 iterations. 

 
The EFA conducted for the digital competencies subcategory digital content creation 

extracted a single factor, labeled Creative and ethical digital competency (1 item, Cronbach’s alpha 
= 0.802), explaining 56.06 % of the total variance. As presented in Table 8, the findings indicate 
that maritime students demonstrate competencies in creative and ethical digital content creation. 
However, the mean scores (mean = 2.63) indicate that these skills are perceived to be developed to 
a moderate extent. 
 
Table 8. EFA results for Subgroup D.3 Digital content creation for digital competencies of 
maritime students 
 

D.3 Digital Content Creation 
Factor 

1 
D.3.2 Creating maritime audiovisual content  0.810 
D.3.3 Creating infographics using applications/software 0.810 

59 
 



International Journal of Media and Information Literacy. 2026. 11(1) 
 

D.3.5 Knowledge of programming languages 0.729 
D.3.4 Understanding of ethics in sharing maritime 
information 0.726 

D.3.1 Creating maritime content/posts on social networks 0.658 
Cronbach’s Alpha 0.802 

Mean 2.63 

Standard dev 1.27 
Note(s): (1) Creative and ethical digital competency. Extraction method: 
Principal Component Analysis a. 1 components extracted. 

 

In Table 9, the results from EFA analysis in digital competencies’ subcategory safety extracted 
one factor Digital protection and well-being awareness (1 item, Cronbach’s alpha = 0.814), explaining 
64.42 % of the total variance. The factor loadings reflect strong relationship among safety skills and 
indicate that maritime students generally report moderate proficiency in digital safety practices and 
awareness of well-being in online environments, as well as digital overuse (mean = 3.39). 
 

Table 9. EFA results for Subgroup D.4 Safety for digital competencies of maritime students 
 

D.4 Safety 
Factor 

1 
D.4.2 Knowledge of installing and use of protection 
services  0.859 

D.4.1 Creating strong passwords and secure data 
management 0.832 

D.4.3 Detecting suspicious emails (phising)  0.819 
D.4.4 Understanding excessive use of digital technology 
may affect health  0.69 

Cronbach’s Alpha 0.814 
Mean 3.39 
Standard dev 1.29 
Note(s): (1) Digital protection and well-being awareness. Extraction method: 
Principal Component Analysis. a. 1 components extracted. 

 
EFA results in digital competencies’ subcategory problem solving extracted a single factor 

Digital resourcefulness and critical evaluation (1 item, Cronbach’s alpha = 0.73). As it is depicted in 
Table 10, all items loaded strongly, indicating strong relationships among problem solving skills, 
suggesting also that maritime students generally possess well-developed competencies in applying 
digital solutions and critically evaluating information sources (mean = 3.98). 
 
Table 10. EFA results for Subgroup D.5 Problem solving for digital competencies of maritime students 
 

D.5 Problem solving Factors 
1 

D.5.2 Knowledge of digital tools for solving technological 
problems  0.807 
D.5.4 Understanding the importance of identifying 
false/misleading news 0.769 
D.5.1 Use of technological devices  0.756 
D.5.3 Ability to use assistive tools improving access to 
information  0.685 
Cronbach’s Alpha 0.73 
Mean 3.98 
Standard dev 1.08 
Note(s): (1) Digital resourcefulness and critical evaluation. Extraction method: 
Principal Component Analysis. a. 1 components extracted. 

60 
 



International Journal of Media and Information Literacy. 2026. 11(1) 
 

Table 11 shows the bivariate correlations of the factors developed by EFA analysis of each 
section of the survey. Pearson correlation was performed to determine the relationship between 
each factor separately. Subsequently, the correlation analysis revealed several noteworthy 
relationships among the extracted factors.  

Maritime information literacy showed a very strong positive correlation with specialized and 
professional maritime information sources (r = 0.806**), indicating that students with higher 
literacy skills tend to utilize more specialized sources. In addition, advanced information literacy is 
strongly correlated with both advanced and socially responsible ICT use (r = 0.623**) and creative 
and ethical digital competency (r = 0.619**), suggesting that higher-level digital skills are 
interconnected with ethical creation practices. Moreover, advanced and socially responsible ICT 
use is strongly related to creative and ethical digital competency (r = 0.653**) and digital 
protection and well-being awareness (r = 478**), underlining the connection between responsible 
ICT engagement, creativity and online safety.  
 

Table 11. Bivariate correlations of the survey factors 
 

Correlations 

Factors/Variables 1 2 3 4 5 6 7 8 9 10 11 

1 1                     

2 .80
6** 1                   

3 .232
** .186** 1                 

4 .164
* .189** .156* 1               

5 .462
** 

.498*

* .152* .203*

* 1             

6 .268
** 

.254*

* .172** .292*

* .421** 1           

7 .384
** 

.392*

* .168** .131* .623*

* .237** 1         

8 .315
** 

.332*

* .218** .194** .474*

* 
.408*

* .477** 1       

9 .353
** .381** .113 .086 .619** .207*

* 
.653*

* .519** 1     

10 .198
** .191** .299*

* .142* .377** .265** .478*

* 
.399*

* 
.558*

* 1   

11 .133
* .162* .243*

* .212** .381*

* 
.463*

* 
.460*

* 
.478*

* 
.396*

* 
.488*

* 1 

Notes: 1. Mean 2.80. std deviation 0.794; 2. M 2.34. std 0.88; 3. Mean 3.41. std 0.71; 4. M 4.56. std 0.74; 5. 
M 3.14. std 1.05; 6. M 4.23. std 0.80; 7. M 2.81. std 1.01; 8. M 3.64. std 0.85; 9. M 2.63. std 1.27; 
10. M 3.39. std 1.29; 11. M 3.98. std 1.08. 
*p < 0.05 and **p < 0.001, 1. Maritime information literacy; 2. Specialized and professional maritime 
information sources; 3. Academic information sources; 4. Informal maritime information sources; 
5. Advanced information literacy; 6. Basic digital literacy; 7. Advanced and Socially Responsible ICT use; 
8. Collaborative and managerial ICT tools; 9. Creative and ethical digital competency; 10. Digital 
protection and well-being awareness; 11. Digital resourcefulness and critical evaluation 

 
Collectively, these findings indicate that maritime students’ information literacy, digital 

competencies and ICT use form an interdependent skill set that supports both academic and 
professional digital practices.  

 
5. Conclusion 
The importance of acquiring digital competencies in various aspects of life has been widely 

acknowledged in literature review. In the digital era, where a vast amount of information is readily 
available for educational and professional purposes, there is a growing need for individuals to possess 
digital literacy skills. While the results revealed that students exhibit high engagement with general 
digital tools, such as search engines and management software, their interaction with specialized 
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maritime databases and scholarly repositories remains limited. This digital behavior suggests an 
ongoing reliance on informal information channels, highlighting a key area for curricular enhancement.  

The advent of Maritime 4.0 marked the integration of automation and led to the 
implementation of governmental policy initiatives worldwide aimed at enhancing digital 
competencies. In this regard, the European Union has adopted the Digital Competence Framework 
(DigComp) to improve citizens' digital competence and assist policymakers in developing 
education and training programs to address this issue (Vuorikari et al., 2022). Moreover, maritime 
students recognize the importance of digital competence seminars and the necessity to familiarize 
themselves with digital scientific research. In this context, we suggest MarDigiComp. information 
literacy educational programs, specifically for maritime studies.  

The objective of these seminars is twofold; either maritime students are assisted during their 
studies or in their future profession. Researchers in literature review the necessity of adopting 
contemporary digital information literacy programs based on ACRL and EU’s digital agenda 
(i.e.. DigiComp 2.2). The primary objective is to motivate maritime students to adapt to novel 
information sources, innovative techniques for searching and assessing maritime information, and 
particularly to acquire the skills to effectively utilize information for their maximum benefit. 

This study confirms that: 
– Maritime related information needs’ satisfaction is extremely important for students to 

complete their studies and to build a professional profile for the future.  
– Maritime students recognize the importance of finding, evaluating, and using maritime 

information in digital era and in more specific scientific sources.  
– Artificial intelligence (AI) tools are not so widespread among maritime students yet, 

whereas it’s not considered crucial by the maritime students for completing their studies.  
However, more research and the repetition of the survey in maritime universities in the 

future is significant to confirm the results and to update the data of some variables, such as AI use. 
It is crucial for the students in maritime studies to be familiar with digital competencies especially 
in such demanding sectors, such as maritime industry. Consequently, the outcome of this survey is 
to target more precise interventions in maritime information satisfaction, concluding the overall 
satisfaction during their studies and as future maritime professionals.  
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Appendix 

 
Table I. Frequency of information needs of maritime students 

 
 Measurement scale  

(1 Not at all, 2 A little, 3 Quite a bit, 4 A lot, 5 Very much) 
Valid Responses N = 235 1 2 3 4 5 Median 

B.1 Academic issues φ, σ, ε 6 
(2.6 %) 

20 
(8.5 %) 

82 
(34.9 %) 

89 
(37.9 %) 

38 
(16.2 %) 

4 

B.2 Student issues σ  50 
(21.3 %) 

58 
(24.7 %) 

62 
(26.4 %) 

44 
(18.7 %) 

21 
(8.9 %) 

3 

B.3 Career prospects  9 
(3.8 %) 

31 
(13.2 %) 

57 
(24.3 %) 

66 
(28.1 %) 

72 
(30.6 %) 

4 

B.4 Maritime lifelong 
educational programs  

28 
(11.9 %) 

49 
(20.9 %) 

58 
(24.7 %) 

46 
(19.6 %) 

54 
(23 %) 

3 

B.5 Maritime 
conferences/workshop φ  

40 
(17 %) 

64 
(27.2 %) 

50 
(21.3 %) 

39 
(16.6 %) 

42 
(17.9 %) 

3 

B.6 Maritime economics σ, η, ε  40 
(17 %) 

54 
(23 %) 

72 
(30.6 %) 

39 
(16.6 %) 

30 
(12.8 %) 

3 

B.7 Maritime law/commercial 
maritime law α 

69 
(29.4 %) 

69 
(29.4 %) 

62 
(26.4 %) 

24 
(10.2 %) 

11 
(4.7 %) 

2 

B.8 Maritime market 
indicators/global trade 
indicators σ 

52 
(22.1 %) 

64 
(27.2 %) 

66 
(28.1 %) 

34 
(14.5 %) 

19 
(8.1 %) 

3 

B.9 Maritime environmental 
issues  

33 
(14 %) 

69 
(29.4 %) 

65 
(27.7 %) 

54 
(23 %) 

14 
(6 %) 

3 

B.10 Maritime security issues ε, η  48 
(20.4 %) 

72 
(30.6 %) 

59 
(25.1 %) 

39 
(16.6 %) 

17 
(7.2 %) 

2 

B.11 Maritime quality 
management σ, ε, η  

61 
(26 %) 

81 
(34.5 %) 

62 
(26.4 %) 

22 
(9.4 %) 

9 
(3.8 %) 

2 

B.12 Maritime human resources 
management 

49 
(20.9 %) 

63 
(26.8 %) 

78 
(33.2 %) 

30 
(12.8 %) 

15 
(6.4 %) 

3 

B.13 Maritime culture issues  70 
(29.8 %) 

70 
(29.8 %) 

52 
(22.1 %) 

31 
(13.2 %) 

12 
(5.1 %) 

2 

Notes: Mann-Whitney U test and Kruskal-Wallis H-test (φ: p < 0.05 sex; η: p < 0.05 age; α: p < 0.05 English level; σ: 
p < 0.05 level of studies; δ: p < 0.05 work. ε: p < 0.05 year of studies) 

 
Table II. Frequency of use of information resources for maritime students 

 
 Measurement scale  

(1 Not at all, 2 A little, 3 Quite a bit, 4 A lot, 5 Very much) 
Valid Responses N = 235 1 2 3 4 5 Median 

C.1 Professors  29 
(12.3 %) 

68 
(28.9 %) 

71 
(30.2 %) 

53 
(22.6 %) 

14 
(6 %) 

3 

C.2 Fellow students φ 33 
(14 %) 

52 
(22.1 %) 

59 
(25.1 %) 

58 
(24.7 %) 

33 
(14 %) 

3 
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 Measurement scale  

(1 Not at all, 2 A little, 3 Quite a bit, 4 A lot, 5 Very much) 
C.3 Department’s webpage 
φ  

19 
(8.1 %) 

25 
(10.6 %) 

59 
(25.1 %) 

72 
(30.6 %) 

60 
(25.5 %) 

4 

C.4 E-class platform α  1 
(0.4 %) 

10 
(4.3 %) 

32 
(13.6 %) 

68 
(28.9 %) 

124 
(52.8 %) 

5 

C.5 Search engines α  0 
(0.0 %) 

7 
(3 %) 

15 
(6.4 %) 

52 
(22.1 %) 

161 
(68.5 %) 

5 

C.6 Maritime blogs η, α 20 
(8.5 %) 

42 
(17.9 %) 

62 
(26.4 %) 

56 
(23.8 %) 

55 
(23.4 %) 

3 

C.7 Maritime social media 
σ, ε, η  

55 
(23.4 %) 

54 
(23 %) 

43 
(18.3 %) 

43 
(18.3 %) 

40 
(17 %) 

3 

C.8 Government webpages 
σ, ε, η 

92 
(39.1 %) 

68 
(28.9 %) 

41 
(17.4 %) 

24 
(10.2 %) 

10 
(4.3 %) 

2 

C.9 Library’s digital 
repository σ, ε, η 

127 
(54 %) 

53 
(22.6 %) 

35 
(14.9 %) 

17 
(7.2 %) 

3 
(1.3 %) 

1 

C.10 Maritime web portals 
σ, ε  

85 
(36.2 %) 

74 
(31.5 %) 

46 
(19.6 %) 

19 
(8.1 %) 

11 
(4.7 %) 

2 

C.11 Maritime scientific e-
journalsσ, ε, η  

85 
(36.2 %) 

62 
(26.4 %) 

63 
(26.8 %) 

12 
(5.1 %) 

13 
(5.5 %) 

2 

C.12 Maritime databases σ, 

ε, η  
86 

(36.6 %) 
67 

(28.5 %) 
46 

(19.6 %) 
20 

(8.5 %) 
16 

(6.8 %) 
2 

C.13 Maritime e-
proceedings σ  

116 
(49.4 %) 

57 
(24.3 %) 

38 
(16.2 %) 

13 
(5.5 %) 

11 
(4.7 %) 

2 

C.14 Maritime digital 
archives σ, ε, α  

121 
(51.5 %) 

61 
(26 %) 

35 
(14.9 %) 

13 
(5.5 %) 

5 
(2.1 %) 

1 

C.15 Maritime e-news η 35 
(14.9 %) 

44 
(18.7 %) 

64 
(27.2 %) 

42 
(17.9 %) 

50 
(21.3 %) 

3 

Notes: Mann-Whitney U test and Kruskal-Wallis H-test (φ: p < 0.05 sex; η: p < 0.05 age; α: p < 0.05 English level; 
σ: p < 0.05 level of studies; δ: p < 0.05 work. ε: p < 0.05 year of studies) 

 
Table III. Importance of digital competencies of maritime students – D.1 Information 
and data literacy 

 
Valid Responses N = 235 Measurement scale  

(1 Not at all, 2 A little, 3 Quite a bit, 4 A lot, 5 Very much) 
D.1 Information and  
data literacy 

1 2 3 4 5 Median 

D.1.1 Software use σ  4 
(1.7 %) 

19 
(8.1 %) 

34 
(14.5 

%) 

67 
(28.5 %) 

111 
(47.2 %) 

4 

D.1.2 Finding/Evaluating 
maritime information using 
search engines σ, η 

0 
(0.0 %) 

6 
(2.6 %) 

31 
(13.2 

%) 

72 
(30.6 %) 

126 
(53.6 %) 

5 

D.1.3 Finding/evaluating 
maritime information in 
social 
media/webpages/blogs σ  

30 
(12.8 %) 

45 
(19.1 %) 

57 
(24.3 
%) 

59 
(25.1 %) 

44 
(18.7 %) 

3 

D.1.4 Finding/evaluating 
scholarly files on online 
professional content 
hosting services φ  

45 
(19.1 %) 

59 
(25.1 

%) 

51 
(21.7 
%) 

49 
(20.9 %) 

31 
(13.2 %) 

3 

D.1.5 Finding/evaluating 
scholarly documents in 
scientific databases σ  

23  
(9.8 %) 

44  
(18.7 

%) 

48  
(20.4 

%) 

55  
(23.4 %) 

65  
(27.7 %) 

4 

Notes: Mann-Whitney U test and Kruskal-Wallis H-test (φ: p < 0.05 sex; η: p < 0.05 age; α: p < 0.05 English level; 
σ: p < 0.05 level of studies; δ: p < 0.05 work. ε: p < 0.05 year of studies) 
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Table IV. Importance of digital competencies of maritime students – 
D.2 Communication and collaboration 

 
Valid Responses N = 235 Measurement scale  

(1 Not at all, 2 A little, 3 Quite a bit, 4 A lot, 5 Very much) 
D.2 Communication and 
collaboration 

1 2 3 4 5 Median 

D.2.1 Use of management 
software  

13 
(5.5 %) 

35 
(14.9 %) 

58 
(24.7 %) 

68 
(28.9 %) 

61 
(26 %) 

4 

D.2.2 Collaboration 
through open platforms  

4 
(1.7 %) 

5 
(2.1 %) 

30 
(12.8 %) 

64 
(27.2 %) 

132 
(56.2 %) 

5 

D.2.3 Use of 
videoconference software φ, 

σ, ε, η 

14 
(6 %) 

37 
(15.7 %) 

54 
(23 %) 

60 
(25.5 %) 

70 
(29.8 %) 

4 

D.2.4 Use of daily task 
management software φ, δ 

36 
(15.3 %) 

42 
(17.9 %) 

62 
(26.4 %) 

50 
(21.3 %) 

45 
(19.1 %) 

3 

D.2.5 Participation in 
professional/scientific 
digital networks for sharing 
ideas  

44 
(18.7 %) 

49 
(20.9 %) 

67 
(28.5 %) 

41 
(17.4 %) 

34 
(14.5 %) 

3 

D.2.6 Participation in 
seminars/workshops  

18 
(7.7 %) 

43 
(18.3 %) 

65 
(27.7 %) 

53 
(22.6 %) 

56 
(23.8 %) 

3 

D.2.7 Use of AI technology σ 72 
(30.6 %) 

51 
(21.7 %) 

47 
(20 %) 

26 
(11.1 %) 

39 
(16.6 %) 

2 

D.2.8 Identifying hostile 
online messages/activities  

82 
(34.9 %) 

55 
(23.4 %) 

45 
(19.1 %) 

24 
(10.2 %) 

29 
(12.3 %) 

2 

Notes: Mann-Whitney U test and Kruskal-Wallis H-test (φ: p < 0.05 sex; η: p < 0.05 age; α: p < 0.05 English level; 
σ: p < 0.05 level of studies; δ: p < 0.05 work. ε: p < 0.05 year of studies) 

 
Table V. Importance of digital competencies of maritime students – D.3 Digital content creation 

 
Valid Responses N = 235 Measurement scale  

(1 Not at all, 2 A little, 3 Quite a bit, 4 A lot, 5 Very much) 
D.3 Digital content 
creation  

1 2 3 4 5 Median 

D.3.1 Creating maritime 
content/posts on social 
networks φ  

38 
(16.2 

%) 

50 
(21.3 %) 

46 
(19.6 %) 

67 
(28.5 %) 

34 
(14.5 %) 

3 

D.3.2 Creating maritime 
audiovisual content φ  

60 
(25.5 

%) 

63 
(26.8 %) 

55 
(23.4 %) 

34 
(14.5 %) 

23 
(9.8 %) 

2 

D.3.3 Creating 
infographics using 
applications/software  

68 
(28.9 

%) 

58 
(24.7 %) 

62 
(26.4 %) 

20 
(8.5 %) 

27 
(11.5 %) 

2 

D.3.4 Understanding of 
ethics in sharing maritime 
information 

47 
(20 
%) 

43 
(18.3 %) 

76 
(32.3 %) 

45 
(19.1 %) 

24 
(10.2 %) 

3 

D.3.5 Knowledge of 
programming languages ε  

84 
(35.7 

%) 

62 
(26.4 %) 

51 
(21.7 %) 

20 
(8.5 %) 

18 
(7.7 %) 

2 

Notes: Mann-Whitney U test and Kruskal-Wallis H-test (φ: p < 0.05 sex; η: p < 0.05 age; α: p < 0.05 English level; 
σ: p < 0.05 level of studies; δ: p < 0.05 work. ε: p < 0.05 year of studies) 
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Table VI. Importance of digital competencies of maritime students – D.4 Safety 

 

Valid Responses N = 235 Measurement scale  
(1 Not at all, 2 A little, 3 Quite a bit, 4 A lot, 5 Very much) 

D.4 Safety 1 2 3 4 5 Median 

D.4.1 Creating strong 
passwords and secure data 
management φ, α  

19 
(8.1 %) 

40 
(17 %) 

64 
(27.2 %) 

52 
(22.1 %) 

60 
(25.5 %) 

3 

D.4.2 Knowledge of 
installing and use of 
protection services φ, α  

30 
(12.8 %) 

37 
(15.7 %) 

63 
(26.8 %) 

53 
(22.6 %) 

52 
(22.1 %) 

3 

D.4.3 Detecting suspicious 
emails (phising) φ  

30 
(12.8 %) 

31 
(13.2 %) 

61 
(26 %) 

49 
(20.9 %) 

64 
(27.2 %) 

3 

D.4.4 Understanding 
excessive use of digital 
technology may affect 
health δ  

20 
(8.5 %) 

27 
(11.5 %) 

67 
(28.5 %) 

51 
(21.7 %) 

70 
(29.8 %) 

4 

Notes: Mann-Whitney U test and Kruskal-Wallis H-test (φ: p < 0.05 sex; η: p < 0.05 age; α: p < 0.05 English level; 
σ: p < 0.05 level of studies; δ: p < 0.05 work. ε: p < 0.05 year of studies) 

 
Table VII. Importance of digital competencies of maritime students – D.5 Problem solving 

 

Valid Responses N = 235 Measurement scale  
(1 Not at all, 2 A little, 3 Quite a bit, 4 A lot, 5 Very much) 

D.5 Problem solving 1 2 3 4 5 Median 

D.5.1 Use of technological 
devices  

1 
(0.4 %) 

10 
(4.3 %) 

20 
(8.5 %) 

40 
(17 %) 

164 
(69.8 %) 

5 

D.5.2 Knowledge of 
digital tools for solving 
technological problems  

4 
(1.7 %) 

16 
(6.8 %) 

44 
(18.7 %) 

71 
(30.2 %) 

100 
(42.6 %) 

4 

D.5.3 Ability to use 
assistive tools improving 
access to informationφ  

31 
(13.2 %) 

37 
(15.7 %) 

45 
(19.1 %) 

56 
(23.8 %) 

66 
(28.1 %) 

4 

D.5.4 Understanding the 
importance of identifying 
false/misleading news  

7 
(3 %) 

18 
(7.7 %) 

44 
(18.7 %) 

65 
(27.7 %) 

101 
(43 %) 

4 

Notes: Mann-Whitney U test and Kruskal-Wallis H-test (φ: p < 0.05 sex; η: p < 0.05 age; α: p < 0.05 English level; 
σ: p < 0.05 level of studies; δ: p < 0.05 work. ε: p < 0.05 year of studies) 

 

Table VIII. Informational attitudes of maritime students  
 

 Measurement scale 
(1 Not at all, 2 A little, 3 Quite a bit, 4 A lot, 5 Very much) 

Valid Responses N = 235 1 2 3 4 5 Median 

E.1 Overall satisfaction of 
maritime information ε  

4 
(1.7 %) 

25 
(10.6 %) 

72 
(30.6 %) 

102 
(43.4 %) 

32 
(13.6 %) 

4 

E.2 Importance of internet use 
for completing studies σ  

0 
(0.0 %) 

6 
(2.6 %) 

20 
(8.5 %) 

61 
(26 %) 

148 
(63 %) 

5 

E.3 Importance of using social 
media for maritime 
information φ  

16 
(6.8 %) 

32 
(13.6 %) 

67 
(28.5 %) 

63 
(26.8 %) 

57 
(24.3 %) 

4 

E.4 Importance of digital 
behavior/digital competencies 
seminars for maritime studies 
φ  

9 
(3.8 %) 

19 
(8.1 %) 

71 
(30.2 %) 

67 
(28.5 %) 

69 
(29.4 %) 

4 

Notes: Mann-Whitney U test and Kruskal-Wallis H-test (φ: p < 0.05 sex; η: p < 0.05 age;α:  
p < 0.05 English level; σ: p < 0.05 level of studies; δ: p < 0.05 work. ε: p < 0.05 year of studies) 
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